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ORIGINAL ARTICLES, AND Notes, Cases, INSTRUMENTS 


Note: Abstract Index follows Author Index 


A 


Achromatopsia in genetic isolate, 746 

Amaurosis, congenital, of retinal origin, 724 

Amblyopia, tropical, in Nigerians, 708 

Aneurysm of ophthalmic artery with drusen of optic 
nerve head, 743 

Aqueous outflow, resistance to, 445 


B 


Blepharoptosis, blepharophimosis, 
and telecanthus, 625 
traumatic, surgical treatment of, 691 
BOOK REVIEWS: 
Babel, Jean; Bischoff, Albert; and Spoendlin, 
Heinrich: Ultrastructure of the peripheral nervous 
system and sense organs. Atlas of normal and 
pathologic anatomy, 660 
Bach-Y-Rita, Paul; Collins, Carter, C.; and Hyde, Jane 
E.: The control of eye movements, 1019 
Bergsma, Daniel (ed.): The second conference on the 
clinical delineation of birth defects. Part VIII. 
Eye, 1020 
Bier, Norman: Correction of subnormal vision, 1020 
Bishop, Virginia E.: Teaching the visually limited 
child, 1020 
Brindley, G, S.: Physiology of the retina and visual 
: pathway, 2nd ed., 495 
Bronson, Nathaniel R., II, and Paton, R. Townley: 
Advances in keratoplasty, 840 
Conant, Norman F.; Smith, David Tillerson; Baker, 
J Roger Denio; and Callaway, Jasper Lamar: Manual 
of clinical mycology, 1160 
Daton, John G.; Markets for the medical author, 1162 
Fells, Peter (ed): The first congress of the interna- 
tional strabismological association, 841 
Goodman, Louis S., and Gilman, Alfred: The pharmaco- 
logical basis of therapeutics, 4th ed., 498 
Grayson, Merrill, and Keates, Richard H.: Manual of 
diseases of the cornea, 494 
Guillaumat, L.; Paufique, L.; and De Saint-Martin, R.: 
Traitment chirugical des affections oculaires, 1161 
Harrington, David O.: The visual fields, À textbook 
and atlas of clinical perimetry, 1158 
Hill, George J., II: Leprosy in five young men, 497 
lrinoda, Kimiho: Colour atlas and criteria of fundus 
changes in hypertension, 839 
Jensen, H. E.: Stereoscopic atlas of clinical ophthal- 
mology of domestic animals, 840 
Kolker, Allan E., and Hetherington, John, Jr.: Becker- 
e Shaffer’s diagnosis and therapy of the glaucomas, 
3rd ed., 499 
Lang, J.: Strabismus-Diagnostik-Schielformen Thera- 
pie, 1159 
Martenet, A, Catherine: Virus et uveites, 1020 
Martin-Doyle, J. L. C.: A symposia of ophthalmology, 
1161 
Members of the departments of neurology, physiology, 
aud biophysics of the Mayo Clinic: Clinical exami- 
nations in neurology, 839 
Miller, James N. (ed.): Spirochetes in body fluids and 
tissues, 1161 
Moreau, P. J.; Haut, J.; Alfieri, R.; Brihaye, M.; Pay- 
ray, P.; Pouliquen, Y.; Simatos, D.; and Sole, P.: 
Cryophthalmolgie, 494 
Motokawa, K.: Physiology of color and pattern vision, 
498 
Radnót, Magda: Famous Hungarian ophthalmologists, 497 
Shaffer, Robert N., and Weiss, Daniel I.: Congenital 
and pediatrie glaucomas, 497 
Sterling, T. D.; Bering, E. A., Jr.; Pollack, S. B.; and 
Vaughn, H. G., Jr.: Visual prosthesis—The interdis- 
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epicanthus inversus, 
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BOOK REVIEWS (Continued) 


Stocker, Frederick .W.: The endothelium of the cornea 
and its clinical implications, 1018 
Storz, Johannez: Chlamydia and chlamydia-induced dis- 


eases, 21b 

Trevor-Roper, Patrick: The world through blunted 
sight, 493 

Turner, Paul: Clinical aspects of autonomic pharmacol- 
ogy, 499 


Buckling procedure, suture for segmental, 51 


C 


Calcific deposits, conjunctival and corneal, in uremic pa- 
tients, 130 . 
Carcinoid syndrome with bilateral orbital nietastasis, 
1118 ein 
CATARACT extraction, integrity and position of antc- 
rior hyaloid membrane following, 390 
in Smith-Lemli-Opitz syndrome, 955 
keratome blade, disposable, in, 1012 
with iridogoniodysgenesis, 949 
Cholinesterase isoenzymes in ocular tissue homogenates, 
460 
Choroidal atrophies, classification of, 562 
melanoma, and rhegmatogenous retinal detachment, 351 
Ciliary body, bilateral inflammatory pseudotumors in, 586 
epithelium border layers, aging changes of, and signifi- 
cance in intraocular pressure, 1079 
melanoma, 592 
Coloboma of iris, heterochromia associated with, 827 
of optic disk, intrascleral smooth muscle in, 452 
Conjunctival and corneal caleific deposits in uremic pa- 
tients, 130 
Conjunctivitis, ligneous, histology of, 909 
moraxella angular, bacterial proteases in, 181 
Conjunctivo-dacryocystorhinostomy, technique for, 931 
CONTACT LENS, bionite hydrophilic, as cosmetic de- 
vices, 527 
hydrophilic, in management of corneal problems, 521 
hydrophilic, therapeutic evaluation of, 532 
migration of, blepharoptosis as a complication of, 536 
CORNEA, and conjunctiva, calcific deposits in, 130 
clouding, normal intellect and mucopolysaccharidosis, 
disorders related to, 1106 
dystrophy, 88 
epithelium, microcystic dystrophy of, 381 
graft, penetrating keratoplasty in, (Suppl.) 205 (See er- 
ratum, xiii) 
grafts, ultramicroscopic alterations in corneal epithe- 
lium, 119 
hemochromatosis, with dystrophy involving anterior 
stroma and both limiting membranes, 88 
homograft rejection and uveitis, thickness during, 383 
inflammation, isolation of stromal collagenase in, 1139 
laceration, trephine for primary transplant in repair of, 
1147 
opacity, congenital, central (Peter's anomaly), 801 
permeability, influence of various agents on, 897 
thickness during homograft rejection, 383 
ue sequelae of cyanoacrylate therapy of perforated, 
38 
vascularized, Iymphatic drainage from, 147 
CORRESPONDENCE: 
Aphakic detachment, 1157 
Blow-out fractures, 837 
Eye pad flammability, 660 
Gonioscopic evaluation of the narrow angle, 492 
Jaw-winking blepharoptosis, 216 
Metastatic endophthalmitis, 838 
Protective moist dressing, 1018 
Reply to Dr. Becker, 492 
Transpupillary cyclophotocoagulation, 660 
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CORRESPONDENCE (Continued) 
Treatment of anterior chamber obliteration after sur- 
gery, 493 

Cover test, limitations of, in strabismus, 10 

Cryopreservation, incorporation of radioactive sulphate 
by corneal stroma during, 906 

Cryotherapy of stromal herpes simplex keratitis, 134 

Cyanoacrylate adhesive therapy of perforated corneal ul- 
cer, sequelae of, 538 

Cyst, giant, of pars plana, 481 


D 


Dacryocystorhinostomy, external, modified technique, 679 
Degeneration, posterior polymorphous, histopathology of, 
879 . 
Depression biomicroscopy, results of, in posterior cham- 
ber, 1073 
Dermatophytosis affecting periorbital region, 934 
Descemet's membrane, acquired autosensitivity to degen- 
erating, 782 
Diabetic retinopathy, photocoagulation in, 299 
Double occluder, modification of, 1146 
Drusen of optic nerve head with aneurysm of ophthalmic 
artery, 743 
Duality concept, structure and function of extraocular 
muscle,1 |, 
Dysplasia, retinal, experimental, virus-induced, 22 
retinal, pathogenesis of, 13 
DYSTROPHY, corneal, 88 
endothelial, pathogenesis of congenital hereditary cor- 
neal, 787 
Fuchs’ corneal, epithelial changes in, 542 
Fuchs', late results of keratoplasty in, 109 
Reis-Bücklers, ultrastructure of, 549 


E 


Ectropion; tarsal, correction of, 615 
EDITORIALS: 
A memento, 1157 
Herpes simplex corneae—Its centennial of recognition, 
212 
The cause of the Argyll Robertson pupil, 488 
The International Eye Foundation, 657 
The need for standards in tests of vision, 836 
The section is dead. Long live the section council, 656 
The semicentenary of insulin, 1155 
The 1971 Academy, 1015 
Electrocautery puncture of trabecular meshwork in enu- 
cleated eyes, 1094 
Electroretinogram, positive and negative deflections in 
responses, 367 
rhythmic wavelets in, 60 
Endophthalmitis, late, after filering surgery, 1097 
Serratia marcescens, 1102 
Enucleated eyes, electrocautery puncture of trabecular 
meshwork in, 1094 
Epicanthus procedure, 1144 
Epithelium, changes, in Fuchs’ corneal dystrophy, 542 
corneal, microcystic dystrophy of, 381 
Exenteration, orbital, 191 
Exophthalmos and posterior frontocele with fibrous wall, 
701 
Eyelid, paradoxical elevation of, on smiling, 207 


F 


Fiber optics coagulator for macular holes, 1143 

Filtering surgery, late endophthalmitis after, 1097 

Fluorescein, intravenous, reactions following, 861 

Foreign body, metallic, removal of, from tear duct, 
483 

Frontocele, posterior, and exophthalmos, 701 

Fuchs’ dystrophy, late results of keratoplasty in, 109 


G 


Glaucoma, absolute, with pigment dispersion phenomena 
and contusion angle deformity, 420 
atypical band keratopathy in, 917 
systemic vasodilators, intraocular pressure, and cham- 
ber depth in, 74 
Gnathostoma spinigerum, cause of ocular nematodiasis, 
185 
Goldenhar’s syndrome and phocomelia, 618 
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H a r 
Hemangiomatosis, diffuse congenital, 633 
Hemochromatosis with corneal dystrophy, 88 
Hemodialysis, intraocular pressure changes during, 926 
Herpes simplex infection, chronic, long-term topical poly 
I:C in, 821 
keratitis, stromal, cryotherapy of, 134 
Herpes zoster ophthalmicus in absence of immunoglobu- 
lin A and deficiency of delayed hypersensitivity, 555 
Heterochromia associated with iris coloboma, 827 
Horner's syndrome, adrenergic mydriasis in, 472 
Human evoked response, localization of, early compo- 
nents specific to visual stimulation, 988 
Hyphema, delayed spontaneous, following sclerotomy, 458 
Hypersensitivity, deficiency of delayed, in viral ophthal- 
micus, 555 
Hypertension, intracranial, and tetracycline therapy, 981 


I 


Immunoglobulin A, absence of, 555 
E in tear drops, 558 
Instrument carrying case, surgical, 827 
INTRAOCULAR PRESSURE severe during hemodial- 
ysis, 926 
drug effects on, 773 
pigmentation, and outflow response to drug therapy, 70 
response to optic nerve transection, 79 
significance of aging changes in ciliary epithelium bor- 
der layers, 1079 
systemic vasodilators, chamber depth, in glaucoma, 74 
lridectomies, laser, 393 
Iridogoniodysgenesis with cataract, 949 
Íris and ciliary body, catecholamine metabolite forma- 
tion in, 939 
coloboma, heterochromia associated with, 827 
hemangioma and abnormal retinal vasculature in dif- 
fuse congenital hemangiomatosis, 633 
cyst, spontaneous congenital, 97 


K 
Kepler, Johannes, 869 
KERATITIS, granulomatous, after cyanoacrylate adhesive ‘ 
therapy of perforated corneal ulcer, 538 
interstitial, testing for congenital syphilis in, 816 
Nocardia asteroides, 813 
stromal, herpes simplex, cryotherapy in, 134 
Keratome blade, disposable, in cataract surgery, 1012 
Keratopathy, atypical band, in glaucoma, 917 ; 
bullous, bandage lenses in, 376 
KERATOPLASTY for aphakic bullous keratopathy, cor- f 
neal histopathology following, 888 4 
late results of, in Fuchs’ dystrophy, 109 
_ penetrating, in corneal graft, (Suppl) 205 (See erratum, 
xii 
penetrating, validity of MacKay-Marg applanation to- 
nometry following, 117 
wound dehiscence with, complication of the continuous- 
suture technique, 115 


L 


€ 
Lacrimal canaliculus repair, French-eye pigtail probe f 
1145 
Landolt rings and Sloan letter in adult visual acuity 
screening, 983 ` 
Laser iridectomies, 393 
Lens and zonular fibers, scanning electron microscopy, 
of, 604 
Lens, pseudo-exfoliation of, among Navajos, 206 
L-epinephrine, early effects of single and repeated doses, 
1058 
Leukemia, chronic myelocytic, peripheral retinal neovas- 
cularization in, 975 
Lignocaine, and other drugs, effects on intraocular pres- ei 
sure, 773 wren 
Lincomycin levels in ocular fluids and serum, 464 
Lymphatic drainage from vascularized cornea, 147 


NM 


Macular holes, fiber optics coagulator for, 1143 
Median cleft face syndrome, 202 
MEETINGS, CONFERENCES, AND SYMPOSIA: 
American Ophthalmological Society Meeting—1971, 485 y, 
.* 
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MEETINGS, CONFERENCES, AND SYMPOSIA 
| ( Continued) : 
Association for Research in Vision and Ophthalmology 
Spring Meeting, 211 
a Bascom Palmer Eye Institute seventh annual resi- 
dents’ day, 1153 
Combined meeting of the European Ophthalmic Pathol- 
ogy Society and the Verhoeff Society, 486 
Fifth annual meeting of the Horacio Ferrer Eye Insti- 
tute International Symposium on Ocular Motility, 
830 
The Iowa Eye Association, 647 
Japanese Medical Association, 834 
Kresge Eye Institute Alumni 1971 Clinic Day Program, 


653 

Lens symposium at Utrecht, 1149 

New York Medical College Ophthalmology Seminar, 833 

Ninety-first Congress of the Ophthalmological Society 
of the United Kingdom, 209 

Second conference of International Society of Geo- 
graphical Ophthalmology and Jerusalem Seminar, 1150 


Society of Eye Surgeons meeting, 832 
University of Toronto annual research meeting, 648 
Melanoma, choroidal, and retinal detachment, 351 
ciliary body, 592 
conjunctival malignant, originating in acquired mela- 
nosis sine pigmento, 595 
malignant, corneal, in African, 796 
Mental retardation, technique for visual appraisal of 
children with, 622 
Muscle, extraocular, duality concept in structure and 
function of, 1 
intrascleral smooth, in coloboma of optic disk, 452 
Mydriasis, adrenergic, in Horner’s syndrome, 472 
Myotonic dystrophy, pigmentary retinopathy of, 720 


N 


Needle with wire loop for drawing sutures through tis- 
sues, 1012 

oat iias; ocular, Gnathostoma spinigerum as cause 
of, 185 

Neovascularization, peripheral, in chronic leukemia, 975 

NEWS ITEMS: 227, 519, 677, 859, 1035, 1174 

Norrie's disease, congenital progressive oculo-acoustico- 
cerebral degeneration in, 947 

Nystagmus, periodic alternating, 757 


0 
OBITUARIES: 
Archimede Busacca, 215 
Clarence H. Graham, 1018 
Everett Logan Goar, 214 
William À, Mann, 489 
Occlusion of central retinal vessels, pathogenesis in, 998 
Ocular field defects, peripheral nasal, 415 
Oculo-acoustico-cerebral degeneration, congenital, pro- 
gressive, in Norrie's disease, 947 
Ophthalmia, sympathetic, and lymphocyte transforma- 
tion, 960 
Ophthalmitis, sympathetic, 967 
Operating microscope, modified ceiling-mounted zoom, 972 
Ongic disk, intrascleral smooth muscle in coloboma of, 452 
ic nerve, evulsion of, 969 
pathophysiology of distal portion of, 435 
MN mechanism of intraocular pressure response 
1n, 7 
Orbital exenteration, 191 
floor fractures, complications of, 699 


P 


Pachymeter for measuring corneal thickness, 127 

Paresis, oculosympathetic, associated with cluster head- 

aches, 763 

Pars plana, giant cyst of, 481 

Periarteritis, retinal, 55 

2? Peter's anomaly (corneal opacity, congenital, central), 
histopathology of, 801 

Photocoagulation in diabetic retinopathy, 299 

Pigmentation, ocular, pressure and outflow responses to 
pilocarpine and epinephrine, 70 

Pilocarpine, effect of ocular pigmentation on hypotensive 
response to, 923 

Pneumococcts, ocular toxin of, 175 

Poikiloderma, congenital, retinal changes in, 981 


'- 
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"Poly I:C, long-term, itr chronic viral infection, 821 

Posterior chamber, results of depression biomicroscopy 
in, 1073 

Prilocaine as local ophthalmic surgery anesthetic, 468 

Propranolol and other drugs, effects on intraocular pres- 
sure, 773 

Pseudotumors, bilateral inflammatory, in ciliary body, 

586 
Pupillary membrane, hyperplastic persistent, 717 


R 
Refsum's syndrome, 342 
Reis-Bücklers' dystrophy, ultrastructure of, 549 
RETINA, albinotic "spots, peripheral, 729 
detachment, experimental, photoreceptor protein re- 
newal ip early reattachment, 356 
detachment, rhegmatogenous, and choroidal melanoma, 
351 
detachment secondary to vitreous loss at cataract sur- 
gery, 705 
detachment, surgical catgut for segmental buckle 51 
dysplasia, experimental, virus-induced, 22 
dysplasia, pathogenesis in, 13 
hemorrhages, pale centered, association with intracra- 
nial bleeding in infancy, 348 
periarteritis, 55 
Retinitis pigmentosa, inverse, deafness, and hypogenital- 
ism, 332 “ 
Retinopathy, diabetic, photocoagulation in, 299 
Retrolental fibroplasia, ophthalmoscopic monitoring of 
oxygen therapy in, 322 


S 


Saccadic velocities in infants and children, 1130 

Scleral depressor as marker in retinal detachment sur- 
gery, 1013 

Sclerostomy, guarded thermal, 769 

Sclerotomy, delayed spontaneous hyphema following, 458 

Scopolamine with physostigmine salicylate, reversal of 
toxic effects of, 1136 

Serratia marcescens endophthalmitis, 1102 

Sickle cell hemoglobinopathy, anterior segment ischemia, 
35 

Sloan letter and Landolt rings 1n vision screening, 983 

Smith-Lemli-Opitz syndrome, cataracts in, 955 

Spectacle glass injuries, 152 

Sphenoid fissure syndrome, orbital venography in, 600 

Strabismus, limitations of cover test in, 10 

Stromal collagenase in corneal inflammation, isolation of, 
1139 

Surgery system, ophthalmic, at Jules Stein Eye Institute, 
403 

Surgical light, 645 

Sutures, for segmental buckling, 51 

needle with wire loop for, 1012 
wound dehiscence after technique of continuous, 115 


T 


Tear duct, removal of metallic, foreign body from, 483 
film, immunoglobulin E in, 558 
film, meniscus-induced thinning of, 139 
Terato-neuroma (Verhoeff's), reappraisal of, 1039 
Tetracycline and intracranial hypertension, 981 
Tomography, axial, diagnostic, of optic canals in chil. 
dren's eye and optic nerve defects, 1122 
Tonometry, MacKay-Marg, validity of, following pene- 
trating keratoplasty, 117 
Toxoplasma gondii toxin, effects of, 733 
Trauma, eye, in Nigerians, 159 
Tritiated digoxin, localization of, 608 


U 
Uveitis, atypical microbacteria in, 167 
cryptococcal, diagnosis of, with hypertonic media, 171 
v 


Venography, orbital, in sphenoid fissure syndrome, 600 
Verhoeff's “terato-neuroma,” reappraisal of, 1039 
Vision, testing in mentally retarded children, 622 
Visual evoked response, human, localization of, 988 


wW 
Wound dehiscence after continuous suture technique, 115 
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ERRATUM 


The legends for five illustrations in color in “The Corneal Graft,” by Thomas E. Moore, 
Jr., M.D., and Samuel B. Aronson, M.D., which appeared in a special supplement in July, 
1971 (72:205, 1971) were incorrect. Readers may wish to clip the correct labels reprinted 
below and paste them on the appropriate pages. l 


Page 219: 
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Fig. 9 (Moore and Aronson). Postoperative morphologic classification. (A) Absent host.neovasculari- 
zation following keratoplasty in keratoconus. (B) Mild host neovascularization following grafting in 
aphakic bullous keratoplasty. Note superficial vessels in the host cornea at four and 10 o'clock positions. 
(C) Moderate host neovascularization following grafting in herpes simplex keratitis (3+). Note super- 
ficial and deep vessels throughout the host cornea. (D) Moderate host neovascularization following graft 
for alkali keratitis. Note sequential distribution of neovascularization. 


Fig. 11 (Moore and Aronson). Surgery-induced inflammation (early graft reaction). (A) Patient 5, 
preoperatively demonstrates a large central descemetocele below a partially retracted flap. (B) Post- 
operative endophthalmitis (photograph taken eight weeks following surgery). (C) Histology of ciliary 
body demonstrates a low-grade cyclitis. (D) Histology of posterior eye shows perivascular cellular cuffing 
of a retinal vessel with minimal-to-absent vitreous involvement. 


Page 226: 


» 
r 


Fig. 10 (Moore and Aronson). A-B. Primary donor failure (early graft reaction). (A) Patient 1, 
histology of donor cornea demonstrating endothelial stripping (x40). (B) Same patient, demonstrating 
sub- and intraepithelial edema. C-H. Surgery-induced early graft reaction. (C) Patient 2, graft failure 
following wound dehiscence, pictured 10 weeks after surgery. (D) Same patient four months after sub- 
sequent keratoplasty. (E) Patient 3, descemetocele following wound dehiscence at the time of suture re- 
moval. (F) Same patient, demonstrating a subsequently clear graft six months postoperatively. (G) 
Patient 4, demonstrating wound dehiscence following cutting of the continuous nylon suture (three weeks 
postoperation). (H) Same patient at six months after surgery with a clear graft. Note the area of inferior 
scarring. 
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Fig. 12 (Moore and Aronson). Suture toxicity (early graft reaction). (A) Patient 6 demonstrates early 
failure as a result of silk suture toxicity six weeks following surgery. (B) Same patient with subse- 
quent keratoplasty in which 10-0 Ethilon suture was used, demonstrating a clear graft 10 weeks after 
surgery. (C) Patient 7 demonstrates early graft failure secondary to silk suture toxicity 12 weeks after 
surgery. (D) same patient demonstrating a clean graft one year after surgery. 10-0 Ethilon suture was used. 
(E) Patient 8 at four weeks postsurgery demonstrates reaction to 8-0 silk suture, with no reaction to 
nylon suture. (F) Another patient with penetrating keratoplasty demonstrates reaction to 9-0 virgin silk 
with relative lack of reaction to nylon. (G) Another patient with keratoconus in whom continuous nylon 
suture was used. Suture tracts are free of infiltrate. (H) Same patient (higher magnification), demon- 
strating the lack of infiltrate. 
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Fig. 13 (Moore and Aronson). A-F. Microbial toxicity (early graft reaction). G-H. Tissue incompati- 
bility (early graft reaction). (A) Patient 9, demonstrating severe pseudomonas infection. (B) Same 
patient following inflammatory inactivation with combined corticosteroid Polysporin therapy. (C) Same 
patient four days after surgery, demonstrating a pseudomonas, suture-tract abscess following penetrating 
keratoplasty. (D) Same patient 12 weeks after surgery, demonstrating a clear graft. Note area of corneal 
scarring in the eight o’clock meridian. (E) Patient 10, three weeks postsurgery, demonstrating inflamma- 
tory infiltrate and neovascularization around interrupted. sutures. The continuous suture is free of reaction. 
(F) Same patient one week after removal of interrupted suture: Note involution of conjunctival neovas- 
cularization. (G) Patient 11, demonstrating graft failure seven months after surgery. (H) Same patient 
(high magnification). Note that many superficial and deep vessels enter the donor cornea between suture 
tracts. 


The following corrections in text are neces- 
sary: 
* Page 223, left column: line 1, figures 12-E 
. 7 and F; line 5, figures 12-G and H. 
| Page 224, right column: line 8, figure 9; 
| line 11, figure 9-A, figure 9-B; line 13, 
| figures 11-C and D. 
| Page 229, right column: line 18, figure 10- 
A; line 19, figure 10-B. 
fPage 231, left column: line 5, figure 10-C; 
: right column: lines 9 and 10, figures 10- 
| C and 10-D ; line 19, figure 10-E. 
| Page 232, left column: line 9, figure 10-E ; 
line 13, figure 10-F ; line 32, figure 10- 
G; line 34, figure 10-H ; right column: 
line 6, figure 10-G; line 11, figure 10- 
| H; line 26, figure 11-B ; line 31, figure 
11-A ; next to bottom line, figure 11-B. 
à Page 233, left column: line 17, figures 11- 
i C and D. 
re Page 234, left column: line 27, figure 12-A ; 
*'' line 29, figure 12-B; right column: next 


to bottom line, figure 12-A. 

Page 235, left column: line 7, figure 12-B; 
line 13, figure 12-C ; line 15, figure 12- 
D; line 30, figure 12-C; line 37, figure 
12-D; line 44, figure 12-E; right col- 
umn: line 3, figure 12-E; line 10, fig- 
ure 12-F ; line 17, figures 12-G and H. 

Page 236, left column: line 20, figure 13; 
line 23, figure 13-B; next to bottom 
line, figure 13-C; right column: line 13, 
figure 13-D. 

Page 239, right column: top line, figure 13- 
E; line 10, figure 13-F ; legend, line 5, 
figure 10-D. 

Page 240, right column: line 18, figure 13- 
G; line 22, figure 13-H. 

Page 249, right column: line 7, figure 10-D. 

Page 295, right column: line 13, figure 10- 

C. 


The JoURNAL regrets these errors. 





One drop-of zin Carbaehol 396 keeps IOP down tor 
8 hours. Administer it at bedtime and control IOP 

the early morning hours—without the side-effe 

more potent cholinesterase inhibitor. Cons 

Carbachol, also, for extended IOP control during 

in cases where the patient no longer responds to 
carpine. 


















One recent study" in glaucoma patients 
Isopto Carbachol 3% effective for a full 8 hours. A 
instillation of the solution was administered in i 
the fellow eye served as a control. IOP in the treate 
was still significantly lower than the control at 


Use it for assured all night glaucoma contro 


Variation in IOP after instillation of a single dose of Carbacho 


*Drance. S. M 1 Flit ill. R. J.: Canad of Oph! 
Contraindicate d presence of rni ibra ^ 
rab as i cute iriti: fie aution & Side Effects: A 

Transient ciliary and njunctival- injection, head e and 

ri tant as yf uity ma 1 

f cholinesterase inhibitors may occur even wher pitheliun 
Available: to irbachol 0.75%, 1.5%, 2.25%, 3* Supplied 
30cc Drop-Ta Dispensers, Rx only 


All Strengths now in Economy Packages—30cc. 


ISOPTO 
CARBACHOL 3% 


capaco! 3% hydroxypropyl methylcellulose (4000 : 











E3 
2 AMERICAN JOURNAL OF OPHTHALMOLOGY : 
the xonix stereoscop 
STEREOSCOPE? MICROSCOPE? BOTH! 
The XONIX new* head-mounted MICROSCOPE gives superb Stereopsis (hence, STEREOSCOPE), 
fiber-optics illumination, an excellent working distance, better than average field of view, AND, it 
is portable end lightweight. A few specifications and applications are: 
OPHTHALMOLOGICAL USES: FEATURES: 
All eye surgical procedures for both surgeon and Head-mounted for freedom of movement and ease of 
assistant: focus 
Glaucoma — filtering procedures, sinusotomy, tra- Coaxial fiber-optics illumination with variable light 
beculotomy, geniotomy intensity 
Cataract extraction * Keratoplasty Large field: 28mm @ 6X magnification 
Repair of anterior segment trauma, including lacerated 18mm @ 12X magnification . 
cornea, foreign body removal, etc. Zoom magnification oculars 6X, 8X, 10X, 12X i 
Iris surgery T — die pian vean 3 
Plastic procecures, including blowout fractures and “she elon nit saa er ee ee 
orbital surgery where coaxial light is important 1 à g à . 
Burke Siratit » Suto "- Exceptional optical clarity and resolution 
, : i idi Working distance: 10" from objective; 13" from eye 
Gonioscopy + Funduscopy l l . Variable P.D. with lock setting — range 51 to 80mm 
Research surgery and general microscopic laboratory Superior depth of field and excellent stereopsis" 
FERRUM CINE Gaze below ocular gives unmagnified view 
Low vision aid Completely adjustable rigid locking linkage 
“The XONIX STEREOSCOPE was first introduced at All magnesium construction 
E DP TOURS ees See Priced for individual rather than institutional ownership 
XONIX'S PRODUCTS INCLUDE: . 
* XONIX BINOCULAR INDIRECT OPHTHALMOSCOPE * XONIX PORTA-PAK * XONIX STEREOSCOPE 
RSEN 
" 
For additional information, call or write: p «X XON IX IN CORPORATED * 
124 Calvary Street, Waltham, Massachusetts 02154 > j 
. E a, (617) 891-6511 , 
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X pathogens, 
but rarely 
sensitizes 


For bacterial infections of the external 
eye, including conjunctivitis, due to 
susceptible organisms. Provides a 
broad spectrum of antibacterial 
activity. Rarely sensitizes. Particularly 
helpful for patients who have shown a 


be previous sensitivity to other topical 
E antibiotics. 

pee Available in %-oz. tube with 

ee ophthalmic tip. 


Contraindications: This product is 

contraindicated in those individuals who 

have shown hypersensitivity to any of its 

components. 
Caution: As with other antibiguie products, ae 
prolonged use may result in overgrowth i 


of nonsusceptible organisms,including 
CLE culi ee measures 3 shouid be 


| OINTMENT C. 


Each gram contains: Aerosporin*. brand: Pos- 
myxin B Sulfate 10,000 units; Zine Bachem, 
' 500 units, in special white petrolatum q.s 
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yeu cant pretect 
your patient's 


contact lenses 
once theyre out 


of your office. 
-RLI can! 


And we can do it simply, with no paperwork 
for you. Complete loss and damage protection 
for your patient's lenses, 24 hours a day, and 
there are no exclusions for any sports activi- 
ties or occupations. 









Coverage is always renewable. No premium 
increases, cancellations or additional charges 
because of excessive claims. One premium, 
for all types of lenses, including bifocals and 
spare pairs. 


Plus an 80% effective recall system (optional) 
for you—and we do all the paperwork and 
mailing of notices for you. t 


A smooth, no involvement program that not 
only protects lenses, but as a by-product pro- 
tects the success of your own lens wearing 
patients. 


Your questions are RLI's favorite subject— 
contact us, any time. : 


REPLACEMENT LENS, INC. 


804 Lehmann Building * Peoria, Illinois 61602 e 


Telephone 309/676-0581 
*The company that cares about continuing eye care" R I 








x | s The Light Coagulator MF 4000 is the result of 
modern techniques. It has been, clinically tested for 
the past several years. 


Viewing of the fundus is possible with either a 
Direct or Indirect Ophthalmoscope. 


One surgeon can operate and move the instrument. 
The light source and optical system, suspended from 
a balanced, fully articulated arm, afford fingertip 
manipulation to any positi on. 


The Xenon Arc Lamp is driven by a reliable and 
compact solid state power supply. 


E: The Light Coagulator MF 1000 is useful in the treat- 
odd | ment of retinal detachment, retinal and choroidal 
e : I tumors, abnormal retinal blood vessels and aphakic 
pupils too small for adequate fundus examination. 


The heat energy provided by the light beam is 
easily adjusted and can reach very high levels ex- 
tremely valuable when treating retinal or choroidal 
tumors and when extremely small burns are desirable. 
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150 Causeway Street, Boston, Mass. 02114/ Tel. 523-5031 
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And DIAMOX does not interfere with other forms of glaucoma therapy which influence the 
outflow mechanism. In fact, a complementary effect may be obtained when DIAMOX is used in 


conjunction with miotics. 


Treatment with DIAMOX may retard progress of glaucoma by reducing secretion of 
aqueous humor and thus intraocular pressure. With DIAMOX SEQUELS, acetazolamide is slowly 
released, and concentrations peak at 8 to 12 hours. A single dose may provide a therapeutic 
effect for as long as 18 to 24 hours. It is thus possible to maintain the inhibitory effect on 
aqueous humor formation with a twice-daily regimen...an important consideration for the 


patient's rest and for minimization of side effects. DIAMOX^ 


Contraindications—Situations in which sodium and/or potassium serum 
levels are depressed, in kidney and liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic acidosis. Long-term administration 
is contraindicated in chronic noncongestive angle closure glaucoma. 
Warning—Although teratogenic and embryocidal effects demonstrated in 
mice at more than ten times the equivalent therapeutic doses have not 
been evidenced in humans, DIAMOX Acetazolamide should not be used in 
pregnancy, especially during the first trimester, unless the expected 
benefits outweigh these potential adverse gffects. 


e Mgcautions—Increasing the cose may incfease drowsiness and paresthe- 
LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River. New York 1096 


ACETAZOLAMIDE 
SEQUELS’ 500 mg 


Sustained Release Capsules E. 


1 


~ 


sia and decrease diuresis. Reactions common to sulfonamides may occur: 
fever, rash, crystalluria, renal calculus, bone marrow depression, throm- 
bocytopenic purpura, hemolytic anemia, leukopenia, pancytopenia, 
agranulocytosis. If such occur, discontinue drug and institute ap e 
therapy. 

Side Effects—During short-term therapy: paresthesias, loss of appetite, 
polyuria, drowsiness, confusion. In long-term therapy an acidotic state 
may supervene. Transient myopia has been reported. Other occasional re- 
actions: urticaria, melena, hematuria, glycosuria, hepatic insuffi 
flaccid paralysis, convulsions. 






Sterile, disposable cryoextractor. Developed by R. David Sudarsky, M.D 


minimizes complications 
in cataract surgery 


Actual Pf » | 
Size 


€ 


Experience has shown that the incidence 

of capsule rupture and vitreous loss is 

considerably lower when the lens is removed by cryoextraction 
rather than with forceps or erisiphake. 





Cryophake® offers all these additional important benefits... 


accidental ahesions easily freed without loosening bond on lens 
de * instantly ready for use 

* small, fits the hand comfortably 

* designed with a small tip, gives good visibility 

* light in weight, easily maneuverable 

* pre-sterilized, less chance of infection 

* inexpensive 


"se 
s 


Available only from Alcon Surgical Products Division 


f Ask for Cryophake® at your hospital. 
For more information write: 
Surgical Products Division, Alcon Laboratories, Inc. 
— P.O. Box 1959, Fort Worth, Texas 76101 


` Surgical Products Division, Alcon Laboratories, Inc. f ’ y d 





Nancys classmates wont call her names now... 
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Lo : 
-and her accommodative 


esotropia no longer 
affects her grades 


Over two years ago, Nancy showed an 
esophoria of 6 A at distance and an 
intermittent esotropia of 15 A at near, 
with imperfect fusion. She was put on 
PHOSPHOLINE IODIDE 0.125% O.U., 
at first once a day. This dosage regimen 
was reduced gradually to once a week. 
Orthoptic measures were employed to 
increase binocular control. Nancy now 
has an esophoria of 12 A at near, no 
tropia, and excellent stereopsis. Fusion 
is still variable for near. Vision is 20/20 
in each eye. She no longer requires 
eyedrops? 


for diagnosis 


One drop of PHOSPHOLINE IODIDE 
0.12596 instilled in both eyes for two 
or three weeks can help determine if 
there is an accommodative basis for 
the esotropia. 


in treatment 


If there is a significant accommodative 


factor present, the continued use of 


PHOSPHOLINE IODIDE alone is often 
sufficient for treatment. 


If surgery is necessary, postoperative 


use of PHOSPHOLINE IODIDE may help 


correct a residual deviation. 


BRIEF SUMMARY : 
(For full prescribing information, see package 
circular.) 


Phospholine lodide® techothiophate iodide) j 
In Management of Chronic Simple (Noncongestive) 
and Aphakic Glaucoma /Concomitant Esotropia 


Contraindications: This medication is contraindi- 
cated in acute (congestive) angle closure glau- 
coma, but may be useful in the subacute or chronic 
stages after iridectomy or where surgery iS refused 
or contraindicated. It is also contraindicated in 
glaucoma associated with iridocyclitis. It should 
be prescribed only after consultation with the 
patient's internist or surgeon in the presence of 
bronchial asthma, gastrointestinal spasm, urinary 
tract obstruction, vascular hypertension, myocar- 
dial infarction, and Parkinson's disease. 
Warnings: Therapy should be temporarily dis- 
continued if (otherwise unexplainable) persistent 
diarrhea, profuse sweating, or muscle weakness 
occurs. Succinylcholine should not be used con- 
comitantly. In patients with myasthenia gravis, 
only specialists who are aware of the likelihood of 
drug interactions should employ PHOSPHOLINE 
IODIDE concomitantly with neostigmine, ambeno- 
nium, pyridostigmine, or edrophonium. 

Use in pregnancy: Not established is safe use in 
pregnancy, nor absence of adverse effects on fetus 
or on respiration of neonate. Administration in 
pregnancy requires weighing potential benefits 
against potential hazards. 

Precautions: Patients regularly exposed to pesti- 
cides of the organophosphate or carbamate class 
should be cautioned to observe all protective mea- 
sures recommended in their handling. 

Minor side effects (patient to be alerted): Initially, 
browache, dimness of vision, blurring, or ciliar 
and conjunctival injection may occur, but usually 
disappear after 5 to 10 days of treatment. 

Other side effects: (/oca/): Iris cysts occur occa- 
sionally in adults, but fairly frequently in children. 
Pigmented cysts of the ciliary epithelium have also 
been noted. Retinal detachment has occurred, and 
the medication should be used with extreme cau- 
tion, if at all, if there is a history of this disorder. 
It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical 
studies have shown that PHOSPHOLINE IODIDE 
therapy may be a causative factor in the develop- 
ment of lens opacities in adult glaucoma patients. 
This phenomenon is apparently (a) dose-related, 
since it has not been observed with 0.03%, but 
only with the higher strengths; (b) se/ective in 
character, since some patients have tolerated 
many years of treatment with the highest strength 
of the drug without lens changes; (c) age-related, 
since lens opacities associated with this medica- 
tion are virtually unknown in children; and (d) 
species specific, since attempts to produce com- 
parable effects in experimental animals have been 
unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, 
especially in eyes with narrow angles. 

Resistance to the medication may appear in 
some patients after many months of therapy; usu- 
ally the response can be restored by changing tc 
another medication for a short time. 

(systemic): Rarely, systemic effects may appear 
such as gastrointestinal spasm, nausea, vomiting, 
diarrhea 





increased secretion of lacrimal, salivary 
or sweat glands, tightness in the chest, brady- 
cardia, etc. Muscle weakness and one case of local- 
ized paresthesias have been reported. Lowering o* 


blood cholinesterase level frequently occurs during 
long term therapy and is an indication of systemic 








*Case history courtesy of Orthoptic Clinic, 
Department of Ophthalmology, N.Y.U. Medical Center, 
N.Y. School of Medicine, New York, N.Y. Other children 
are professional models. 


absorption, not an adverse side effect. 

Antidotes: Atropine, 2 mg. parenterally; PROTO- 
PAM® CHLORIDE (pralidoxime chloride), 25 mg./ 
Kg., |.V.; artificial respiration, if necessary. 
Supplied: 1.5 mg. package for dispensing 0.03% 
solution; 3.0 mg. package for 0.06% solution; 6.25 
mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium 
acetate (sodium hydroxide or acetic acid may 
have been incorporated to adjust pH during manu- 
facturing), chlorobutanol (chloral derivative), man- 
nitol, boric acid, and exsiccated sodium phosphate.] 


in the management of accommodative esotropia 


Phospholine lodide 
(echothiophate iodide 
for ophthalmic solution) 


LON The Ophthalmos Division 
eM AYERST LABORATORIES 
: New York, N.Y. 10017 7121 














ocular M Relieves apes 


in the swim. aS 
CAUTION: F ederal law prol 


SIDE EFFECTS: Except 
rarely been encountered. 











14 AMERICAN JOURNAL OF OPHTHALMOLOGY 


When the practitioner anticipates a residual 
astigmatism of 1.00 diopter or more with the 
use of conventional spherical contact lenses, he 
should consider ultra-thin lenses instead as a 
means of reducmg this error. The following rules 
(applying to minus lenses only) may enable him 
to determine m advance if there will be any vis- 
ual advantage in ultra-thin lenses: 


a. If the spectacle cylinder is smaller than the 
corneal cylinder, the residual astigmatism will 
be reduced with ultra-thin lenses, and they 
should be prescribed. 


b. If the spectacle cylinder is greater than the 
corneal cylinder, the residual astigmatism will 
not be reduced, and may actually be increased 
with ultra-thin lenses. 


c. If the corneas are spherical, the residual 
astigmatism wt not be affected by the use of 
ultra-thin lenses. 


A more complete discussion of these factors 
appears in my monograph “More About Small, 
Thin Contact Lenses: Visual Considerations". 
When it is foumd that ultra-thin lenses are vis- 
ually contraindicated, or do not sufficiently re- 
duce the residual astigmatism, we must turn to 
astigmatic lenses: 


1. ASTIGMACON “O”: Outside toric and 
inside spherical. This is the most frequently used 
type of astigmatic lens for correcting residual 
astigmatism, amd has given the best results of all 
available types. To retard lens rotation, prism 


ballast is used, often in conjunction with lower 


180 ST. PAUL ST. 


CONTACT 
LENSES inc. 


ROCHESTER, N. Y. 14604 


CONTACT LENSES 
AND RESIDUAL 
ASTIGMATISM 


Part 2: Ultra-Thin & Astigmatic Lenses 


truncation and with slight nasal decentration of 
the prism. Contraindications: (a) If patient has 
a low lower lid; (b) If the corneal cylinder ex- 
ceeds 2.00 diopters ‘with the rule’ or 1.00 diop- 
ter ‘against the rule’. 


~ 


2. ASTIGMACON “B”: Inside toric and out- 
side spherical. This type of lens seldom corrects 
residual astigmatism and often results in a 
greater residual error, which is induced by the 
inside cylinder. The exceptions are those cases 
where the spectacle cylinder is greater than the 
corneal cylinder. 'To prevent rotation, the inside 
cylinder must be at least 1.50 diopters, preferably 
more. Prism ballast gives further stability, but is 
seldom needed when the inside cylinder is 
greater than 2.00 diopters. 


3. ASTIGMACON "C": Bitoric (inside toric 
and outside toric). Prescribed in most cases where 
the Astigmacon “O” type is contraindicated. The 
physical fit and the conditions for prescribing 
these lenses are the same as for the Astigmacon 
"B" lenses. The outside cylinder required to give 
best vision is the sum of the residual astigmatic 
error found with a conventional spherical con- 
tact lens and the residual astigmatism induced 
by the inside cylinder. 


]he practitioner should not hesitate to call 
upon his laboratory for technical assistance in 
making the best possible lens selection. t 


STANLEY GORDON, President 


P.S. If I can be of assistance to you with your prob- 
lem cases, please write to my personal attention. 


Please send special introductory 
offer and literature. 


Phone 716-232-6878 • Cable CONTACTLENS, Roch., N.Y. 


e Ultra-Thin Metricon 
e Tangential Periphery 


e Metricon 
e Spiro-Vent 


e Astigmacon 
e Gordon Bifocal 


SUBSIDIARY OF UNION CORP. NYSE SYMBOL—UCO 
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JoUS invit 


to see 
SURGICAL INST 
in the making! 


If you visit St. Louis this year 
add STORZ INSTRUMENT .— 
COMPANY to your list of 
"Places To See" 


Yes,...see our factory at wo 
...See new instruments craft 


standards for specialized 
techniques of the future. 


Write in advance or call us 
when you arrivg i 
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: NEW DEVELOPMENTS . 





ORA SERRATA ATTACHMENT TO THE 
GOLDMANN 3 MIRROR LENS 


The periphery of the fundus near the ora serrata and the 
ciliary body cannot be examined under normal conditions 
with the 3-mirror lens alone. The ora serrata attachment 
along with the 3-mirror lens allows the observation of these 
most peripheral parts in its entire circumference. 


The attachment is shaped like the 3-mirror lens. Half a 
steel-ball is fixed to the scleral part of the attachment which 
presses on the sclera above the ora serrata so that the 
fundus at its periphery near the ora serrata can be seen 
in the gonio mirror of the 3-mirror lens. The ora attachment 
can be used either with the 3-mirror lens in a locked or 
moveable position. 


THE PERKINS HAND HELD APPLANATION TONOMETER 





40 WEST 55 STREET 


THE HOUSE OF QUALITY OPTICS 


e LIGHT WEIGHT 
e GOLDMANN PRISM 
e EASY TO USE 


t 
GRIESHABER SURGICAL INSTRUMENTS 
(MADE IN SWITZERLAND) 


ALFRED P. POLL, INC. 


NEW YORK, NY 10019 
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Most ophthalmic solutions 
start out sterile. But 
the OCUMETER 
helps this one 
stay that way. 
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OCUMETER helps steroic 
solution stay sterile 

by eliminating a major 
cause of contamination 
—the eye dropper. 
Sterile, highly stable 


Ophthalmic Solution 


DECADRON* 
Phosphate 
(Dexamethasone Sodium 
Phosphate MSD) 
for mild acute iritis 
and conjunctivitis 


For prescribing information, 


sot : . 4 
3s eom i please see next mage. 












for mild acute iritis and conjunctivitis 





Sterile, highly stable 


Ophthalmic Solution 


DECADRON “Phosphate 


(Dexamethasone Sodium 


Phosphate MSD) 


CONTRAINDICATIONS: 
DECADRON and NeoDECADRON 
should not be used in the 
presence of infectious tuberculous 
lesions of the eye, chickenpox, 
early acute herpes simplex, 
vaccinia, the early acute stages of 
most viral diseases of the cornea 
and conjunctiva, acute purulent 
untreated infections of the 
conjunctiva and lids, suspected 
ocular or aural fungal infection, 
perforated ear drum. Sensitivity 
to components is also a 
contraindication. 


PRECAUTIONS: DECADRON: Like 
all adrenal corticosteroids, may 
sometimes mask, activate, or 
enhance incipient infection. 
Whenever possibility of infection 
exists, suitable antibiotic agents 
or a steroid-antibiotic preparation 
(such as NeoDECADRON) should 
be considered. If infections do not 
respond promptly, therapy should 
be discontinued until the infection 
has been adequately controlled 

by other measures. 


Systemic side effects may occur 
with extensive use of steroids. 
Rarely, ocular herpes simplex has 
been reported in patients 
receiving adrenocortical steroids 
systemically or locally in the eye 
*feBther conditions. 


Not all steroid ophthalmic solutions 
stay sterile during the days and weeks of 
therapy. But this one is more apt to— 
Ophthalmic Solution DECADRON 
Phosphate (Dexamethasone Sodium 
Phosphate, MSD) in the OCUMETER® 
eliminates a common source of contami- 
nation—the eye dropper. 

Uniform dosage, drop after drop 

Each drop of Ophthalmic Solution 
DECADRON Phosphate contains the 
same dosage of steroid. And, with a gentle 
squeeze, the OCUMETER measures out 
one drop at a time. So your patient 

can conveniently get the steroid dose you 


want her to have, wherever she is. 


Each cc. contains dexamethasone sodium phosphate 
equivalent to 1 mg. (0.1%) dexamethasone phosphate. 
Also available as DECADRON* Phosphate Ophthalmic 
Ointment (0.05%) ; and as NoDECADRON® Ophthalmic 
Solution containing dexamethasone sodium phosphate 


equivalent to 1 mg. (0.1%) dexamethasone phosphate and 
neomycin sulfate equivalent to 3.5 mg. neomycin base in 


each cc.; and NeoDECADRON" Ophthalmic Ointment, 


containing dexamethasone sodium phosphate equivalent 
to 0.5 mg. (0.05%) dexamethasone phosphate and neomy- 
cin sulfate equivalent to 3.5 mg. neomycin base per gram. 


As with other corticosteroids, 
increesed intraocular tension can 
follow extended local use (1-2 
weeks or more) of dexamethasone 
sodium phosphate. Since 
increased intraocular tension can 
lead to loss of vision, this 
possibility should be kept in mind 
and topical administration used 
only under adequate tonometric 
supervision, particularly in 
patients known to have glaucoma, 
or whose family history includes 
glaucoma. 


In thcse diseases causing thinning 
of the cornea, perforation has 
been known to have occurred with 
the use of topical steroids. 
Reports in the literature indicate 
that, rarely, protracted use of 
topical corticosteroids in the eye 
may be associated with the 
development of posterior 
subcapsular cataracts. Hereditary 
and cegenerative eye diseases in 
general do not show any response 
to treatment with these 
preparations. 


Stubborn cases of anterior 
segment eye disease may require 
systemic adrenocortical hormone 
therapy. When the deeper ocular 
structures are involved, systemic 
therapy is necessary. 


NeoDECADRON: A few individuals 
may be sensitive to one or 

more of the components of 
NeoDECADRON. If any reaction 
indicating sensitivity is observed, 
discontinue use. Sensitivity to 
neomycin may occasionally 
develop, especially when it is 
applied to abraded skin. Some 
reports in the current literature 
point to an increase in the number 
of persons sensitive to neomyain. 


Use of any antibiotic agent may 
result in overgrowth of fungi or 
other organisms not susceptible 
to the antibiotic, necessitating 
prompt medical attention for such 
new infections. 


As the safety of topical steroids 
during pregnancy has not been 
confirmed, they should not be 
used for extended periods during 
pregnancy. ; 


For more detailed information, 
consult your MSD Representative 
or see the Direction Circular. 
Merck Sharp & Dohme Division of - 
Merck & Co., Inc., West Point, 
Pa. 19486 


MSD merck SHARP & DOHMẸ .. 
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to vou to your patient 


When you receive your Obrig/ 
MCLS Auto-Edged* contact lenses, 
your patient gets an unexpected 
Surprise package. We call it the 
Obrig Patient Kit and it includes 
your patients lenses, plus starter 
packagesofthe new contact ens so- 
lutions from Milroy Laboratories** 


Obrig 


Medical Contact Lens Service, Inc. 


Obrig wir Wo ee Inc. 





another member of the now famous 
Milton Roy family. Just one more 
example of the increasing depth 
of research and development pro- 
vided you by Obrig/MCLS. 

For additional information and 
price list on the new Obrig contact 
lens solution contact: 





Box 1899 P.O. Box 1321 
Sarasota, eer 33578 Milwaukee, Wisconsin 53201 
Milton Roy Companies 


*Milton Roy Reg. T.M. 
**Division of Milton Roy Company 





i the Nikon | 


The Nikon Aspherical Hand Lenses like all Nikon lenses are truly 
exceptional. Compared to other hand lenses, these two Nikon lenses 
give a broader, undistorted view, greater optical clarity, unusual image 
quality and have unequaled light gathering power. In fact, once an 
ophthalmologist uses one, he willingly pays more for this superior lens 

So that you may experience the uncommon qualities of a Nikon 
Aspheric Hand Lens first hand, we will send one to you, in either 14D 
or 20D magnification, on a two week trial basis. Once you experience 
its clear superiority, we fee! sure you will be counted among the ranks 
of the Nikon Collectors. Call or write: 


aà O Nikon Instrument Division, Subsidiary of 
^ Ehrenreich Photo-Optical Industries, Inc. Garden City, 
[2] | New York. 11530 (In Canada: Anglophoto, Ltd., Ont.) 


Nikon Aspherical Ophthalmoscopic Lens 





Composition: 


Inflamase 
*Prednisolone Sodium 

PU eE Une RW brass 0.125% 
(Equivalent to Prednisolene 0.1%) 
Benzalkonium chloride ... .0.019 


In an aqueous buffered isotonic dis 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic 
sodium phosphate, and sodium chloride. 

Inflamase Forte 
*Prednisolone Sodium Phosphate 1.0% 
(Equivalent to Prednisolane 0.8%) 
Benzalkonium chloride .......... 0.01% 

In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic so- 
dium phosphate, and sodium chloride. 

Prednisolone Sodium Phosphate is a 
water soluble inorganic ester of pred- 
nisolone. It is approximately 2,000 times 
as soluble in water at 25°C. as is 
hydrocortisone. 


*Licensed under patent +3,134,718. 

Indications: Inflamase and Inflamase 
Forte ophthalmic solutions may be used 
effectively in the followirg conditions of 
the anterior segment of the eye: super- 
ficial keratitis, including punctate 
epithelial lesions (Thygeson type), phlyc- 
tenular keratoconjunct vitis, and Sjo- 
gren's keratoconjunctivitis (with systemic 
steroids); deep keratitis, including inter- 
stitial or parenchymatous keratitis, acne 
rosacea, sclerosing keratitis; herpes 
zoster opthalmicus (do not use in herpes 
simplex); non-purulent cenjunctivitis, in- 
cluding vernal, allergic. catarrhal; iri- 
docyclitis; acute iritis; recurrent marginal 
ulceration, whether endcgenous or due 
to atopic or contact allergies, or micro- 
bial allergy; corneal injuries, such as 
aseptic thermal, radiatian, or chemical 
burns and corneal injuries following sur- 
gery or the penetration of foreign bodies; 
lid allergy; and non-puru ent blepheritis, 
including catarrhal and allergic. 

Inflamase and Inflamase Forte oph- 
thalmic solutions have their principal 
effect on the anterior segment of the eye 
(cornea and the anterior uvea), with 
acute disorders responding more favor- 
ably than chronic disorders. Inflamase 
Forte 1% solution is recommended for 
moderate to severe inflammations par- 
ticularly when rapid control is desired. 
In stubborn cases of arterior segment 
eye disease, systemic adrenocortical 
hormone therapy may be required. When 
the deeper ocular structures are involved, 
Systemic therapy is necessary. 

Dosage: Initially, 1 or 2 drops placed 
in conjunctival sac every hour during 
day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 
drops 2 to 4 times daily. 

Contraindications: Cortraindicated in 
acute herpes simplex, ecular tubercu- 
losis, vaccinia, varicella, and most other 
viral diseases of the cornea and con- 
junctiva; fungal diseases of the eye. 
Purulent conjunctivitis, purulent blepha- 
ritis, and infectious conditions are con- 
traindications to the use of steroids. 

Side Effects: Extendec use of topical 
steroid therapy may cause increased 
intraocular pressure in certain individu- 
als. It is advisable that imtraocular pres- 
sure be checked frequently. In those 
diseases causing thinning of the cornea, 
perforation has been kaown to occur 
with the use of topical steroids. 

Warning: If irritation persists or devel- 
ops, patient should be acvised to dis- 
continue use and consult prescribing 
physician. 

How Supplied: 5 cc plastic squeeze 
bottle with dropper tip. These products 
are sterile when packaged. To prevent 
contaminating the dropper tip and solu- 
tion, care should be taken not to touch 
the eyelids or surrounding area, or other 
areas with the dropper tip o! the bottle. 
Keep bottle tightly closed when not in 
use. 

Store in cool place. Pretect from light. 

Caution: Federal law prohibits dis- 
pensing witout prescription. 


Smith, Miller & Patch, Inc.. 


1 Joyce Kilmer Avenue i 
ew Brunswick, N.J. 08902 






= Bothare true solutions of just 
Prednisolone Sodium Phosphate. 
Effective treatment for iritis, uveitis, © 
.. Ocular allergies and other . 
inflammatory disorders. With 
Inflamase, reduction of possible -~ 
steroid side effects. With Inflamase 
Forte, rapid control. 
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Inflamase 
for most inflammations. 





Sterile field 

Sterile instruments 
Sterile dressings 
Sterile scrub suits 
Sterile gloves 
Sterile masks 


But the|ointment| 


may make a mockery 
of it all 





| “Iatrogenic infection must be seriously consid- Vander Wyk and Grangton' reported in 1958 that 
* ered and eliminated by all concerned insofar as 71 out of 83 (85.5%) samples of ophthalmic 
it may be prudently possible. [It] ... may result ointments tested were unsterile. Other investi- 
in a break in sterile surgical technique ...Those gators, notably Bowman and Holdowsky’, and 
topical products for use in the environment of Bowman: have also reported on ophthalmic 
the hospital should be sterile. . . ." ointment contamination using various testing 
—Evans, W. J.: FDA Papers, May 1970. methods. 
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This plate was prepared from a This plate shows the results 
: commercially available ophthalmic obtained when one of a series of 

. ointment. The approximate number Allergan’s new sterile ointments 
of microorganisms and the species was tested using exactly the same 
(thereof per gram of ointment were:) procedure. No contamination could 
Staphylococcus, 250; Achromo- be detected.4 

cter, 100; Nocardia, 50; Actino- 

myces, 50; Corynebacterium, 50; 
Bacillus, 200; Yeast, 50; Mold, 1900. 





Chloroptic® (chloramphenicol) 


Sterile Ophthalmic Ointment 

Contains: chloramphenicol. . .1.0% (10mg/Gm) 
chlorobutanol (chloral deriv. as a preservative). . .0.5% 
with: white petrolatum, mineral oil. 





Chloroptic -P 
Sterile Ophthalmic Ointment 


(chloramphenicol-prednisolone) | 

Contains: chloramphenicol. . . 1.096 Gama, Gm) 
prednisolone alcohol 0.5% (5mg/Gm) chlorobutano! 
(chloral deriv. as a preservative). . .0.596 with: white 
petrolatum, mineral oil. 





Atropine Sulfate 1.096 
Sterile Ophthalmic Ointment 


Contains: atropine sulfate. . .1.0% with: chlorobutanol 
(chloral deriv. as a preservative). ..0.5% with: 
white petrolatum, mineral oil. 





. R. W. Vander Wyk and A. E. Granston, J. Am. Pharm. Assoc., Sci. 
Ed., 47, 193 (1958) 

F. W. Bowman and S. Holdowsky, ibid., 48, 95 (1959) 

F. W. Bowman, J. Pharm. Sci., 58 (2): 277 (Feb), 1969 

Data from research files, Allergan Pharmaceuticals, Irvine, California 


* 
* 
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Pharmaceuticals Irvine, California/Montreal, Canada 
| ~ 
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The crystal |) 
drop assures; 
stability 


As you may be aware, the first sign of 
deterioration in a product containing 
epinephrine is a color change...reddish- 
brown or “yellowing.” Each clear drop of 
PE* Ophthalmics is its own proof of 
stability...as also evidenced in clinical 
studies involving unrefrigerated 
shelf life, temperature changes 
and exposed-to-air studies 
simulating patient use. Proven 
shelf life, over 3 years (for 
maximum assurence, vials are 
date-coded on a 2 year basis). 

No change in clarity or potency 
was evidenced ir any tests. E 
The crystal clarity of every drop  - 
assures your patient full thera- 
peutic effect, first drop to last. 








PE* Ophthalmics provide simple 
one-solution treatment of open angle 
glaucoma...eliminating patient error, 
assuring the physician exact evaluation 
of therapy. Available in 5* strengths, in 
15cc color-codec vials, nationwide and 


in Canada. à 
*Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, 6% with Epinephrine Bitartrate 

1% (%2% Epinephrine Base). PE R S O N & 
Contraindication: Narrow angle glaucoma. Precautions: Use with COVEY INC. 
caution in unverified glaucoma and hypertension. If irritation or 236 SOUTH VERDUGO RD. ' 


sensitization occurs, discontinuance may be necessary. GLENDALE, CALIF. 91205 
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Slit Lamp PE/E with Hruby lens, fixation device, applanation tonometer, beam-splitter, observation tube and can 


Why a Zeiss Slit Lamp? 
Because you get precisely what you pay for. 


Precisely means the high resolu- 
tion that has made Zeiss optics 
world-famous, and the precision 
operation that has made Zeiss en- 
gineering synonymous with crafts- 
manship. And, to make sure that 
the slit lamp you buy will be 
tailored precisely to you and your 
work, you can choose from a range 
of instruments and features un- 
matched by anyone. There's no 
reason all slit lamps should be 
alike (after all, all people aren't), 
so with Zeiss, even before you 
consider accessories, your choice 
is a wide one. For your conve- 
nience, we have: 


4 basic models—manual and 
motorized, step-wise and zoom. 
The step-wise magnification sys- 
tem is from 6x to 40x (the widest 
range of any slit lamp from any- 
one), the zoom is 8xto 40x. They're 
called the SM/M, the PM/M, the 
PE/E, and, of course, the famous 
Photo-Slit Lamp, the ultimate in 


sophistication. Standard on the 
Photo-Slit Lamp, and available also 
on the other three models, is an 
extra-long working distance to 
facilitate surgical intervention. 


The unique Galilean observa- 
tion system—it allows the famous 
Zeiss beam-splitter (used on our 
Operation Microscopes) to be in- 
serted, letting you attach observa- 
tion tubes and still, cine, and 
television cameras—invaluable 
aids for consultation or teaching 
purposes—all operating directly 
through the optics of the micro- 
scope. And because it is telecen- 
tric, this system lets you work with 
eyes relaxed, focused on infinity, 
sans strain. It quite literally means 
fewer headaches. 


Theunusual depth of observa- 
tion—a result of the combination 
of the great depth of focus of the 
biomicroscope and the unmatched 
depth of the slit image. 


High-eyepoint eyepieces 
physicians who must wear Cor! 
tive lenses, these eyepiece 
the same wide field of view 
joyed by non-eyeglass wearer 


Ease-of-handling—these 
in-weight instruments are eas 
use on a refraction unit or a ta 
whether you're left- or 
handed, tall or short, or have 
kind of special requirement 

For complete details 
Carl Zeiss, Inc., 444 5th Av 
N.Y., N.Y. 10018. (212) 736-6! 


Nationwide service 


THE GREAT NAME IN OPTI! 





WEST GERMANY 


ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANCISCO, SEATTLE, WASHINGT 
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SUPRAMID EXTRA” 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smooth cover of the same material, gives great pliability and su- 
perior strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10-0 to 8. 


SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
length 9mm), CA needle for corneal work (wire size 0.30mm, 
length 6mm), and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
"leaking wounds," equal to the smallest hand made eyed needles 


No. 82F, and finally the smallest spatula needle on the market, length 5 milli- 
meters, wire size 0.2mm, double armed with 10-0, 9-O and 8-0 black Supramid 


Extra. Code Nos. 2SC-100, 2SC-90 and 2SC-80. 





A NEW PRODUCT: Implants—Sleeves (Tubes) for preventing adhesions in Eye Muscle Sur- 
gery. Method development by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
Implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


TUBING. *Fully inert because it is made of the same material as the suture; 
* Thinnest walls of any surgical tubing, fully transparent and can be repeatedly autoclaved; 
* Most economical. It is in your interest to compare prices and quality. 


FOIL. Excellent results with our suture created the demand for Foil for plastic and reconstruc- 
tive surgery in such cases as orbital fractures, lid reconstruction, etc. Foil is chemically identi- 
cal with the sutures, thus just as inert when buried in the tissue. 


Available in thickness from 0.05mm to 2.00mm, in sheets 15 x 20cm. 


Can be steam-autoclaved, cut to size, and carved to shapes and forms. 


References: Merrill J. Reeh and James K. Tsujimura: Early Detection and Treatment of Blow- 
out Fractures of the Orbit, Am. Journal of Ophthalmology, 62: 79-82, 1966. Callahan, Alston: 
Reconstructive Surgery of the Eyelids and Ocular Adnexa. Aesculapius Publishing Co., Bir- 
mingham, Alabama, 1966. Cibis, Pau!: Lid Reconstruction and Lifting with Fenestrated Supra- 
mid Supports. Klin. Monatsbl. Augenh., 112, 3, 1947. J. Barraquer—Z. Cuellar-Montoya: Kerat- 
oplasty: Superficial and Deep Corneal Sutures, Annal of Ophthalmology, 1:34-38, 1969. 
Mustarde, John C.; Jones, Lester T. and Callahan, Alston: Ophthalmic Plastic Surgery Up-To- 
Date. Aesculapius Publishing Co., Birmingham, Alabama, 1970. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: — 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canada 


®U.S. and Canadian Trade Marks Registered. 





"The new Zeiss Zoom OpMI 7... 
` a true ophthalmological specialist. 


The new OpMi 7 is truly special in every 
sense of the word. It's special in that it is designed 
only for ophthalmological microsurgery. And special 
too in price—its many outstanding design features 
are shared only with instruments costing consider- 
ably more. 

Wide field of view: 55 mm at 3.6x — 9596 
more area than other instruments in its price range. 

Building block design: it accepts all the 
valuable Zeiss accessories, including the Beam 
Splitter System for still and motion picture photog- 
raphy and TV, the unique high-eyepoint eyepieces 


ATLANTA, BOSTON 


CHICAGO. COLUMBUS, DALLAS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANCISCO, SEATTLE 


for spectacle wearers, a fiber-optic “‘cool-light 
illumination system, the assistant's stereo mici 
scope with the same high quality optics as tl 
surgeon's, and the 2x operating field magnifier 

Choice of 3 stands: including the new Ce: 
ing Suspension System. 

Choice of 3 working distances: 6", 7 
8" to your specification. 

That's only a start. For complete detall: 
write or call Carl Zeiss, Inc., 444 5th Ave., New Yor! 
N. Y. 10018. (212) 736-6070. 


Nationwide Service. 


THE GREAT NAME IN OPTICS 


WEST GERMANY 
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post-operative 


retinal Murocoll Phenylephrine, 
Vas Scopolamine and Prednisolone 
cataract (Murocoll Product #2c) 


surgery 


FORMULA: Sterile ophthalmic solution containing Phen- 
ylephrine Hydrochloride 10%, Scopolamine Hydrobro- 
mide 0.3% and Prednisolone 0.2%; preservatives 
chlorobutanol 0.5%; sodium bisulfite; polysorbate 20 
and distilled water as inactive ingredients. 


CLINICAL INDICATIONS: Used in intraocular inflammation 
such as uveitis and iritis, where it is desirable to maintain 
dilation, rest ciliary body as well as to decrease inflam- 
mation with post-operative retinal or cataract surgery. 


CONTRAINDICATIONS: (a) Acute herpes simplex, vac- 
cinia, varicella, and most other viral diseases of the 
cornea and conjunctiva. (b) Tuberculosis. (c) Fungal dis- 
eases. (d) Acute purulent untreated infections which, like 
Complete ophthalmologic other diseases caused by microorganisms, may be 
formulary masked or enhanced by the presence of the steroid. (e) 
3 Purulent conjunctivitis and purulent blepharitis. Indi- 
available on request viduals with hypersensitivity to belladonna alkaloids. 


Muro preparations’ are avail- PRECAUTIONS: (a) Extended use of topical steriod 
able e px agli Lagen | raa therapy may cause increased intraocular pressure 
macists an ospitals in certain individuals. It is advisable that intra- 
through. their drug service 2 

wholesaler ocular pressure be checked frequently. (b) In those 
diseases causing thinning of the cornea, perforation 
has been known to have occurred with the use of 
topical steroids. 


CAUTION: Should be used with caution in patients 
with narrow chamber angles. 


DOSAGE: One or two drops in eye three or four 
times daily until all signs of intraocular inflamma- 


cme" asliii] tion are absent. 
Hi PREDNISOLONE 0% | K Use of this combination reduces the number of 
i e SOR ‘ia| instillations that would be required if separate ag- 
I Fleas erna seems] s ents were prescribed, and materially reduces the 


cost of therapy. 
AVAILABLE: 7.5 cc glass bottle with plastic dropper 


PABMACAL LABORATORIES bf fh 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 


on prescription only. r 


[Alcon makes 
jaccurate 
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ALCON introduces the EDT-103™_the first electronic 
digital tonograph and automated recorder. Only 

the EDT-103 provides accurate, simplified tonography for 
routine office use. And any member of your staff can 

be trained to use it in less than half an hour. 


easy to read: 
direct digital display of tonometric scale readings 
conveniently...at tonometer head 


easy to operate: 

self-activating recorder, automatically controlled and timed 
permanent patient record on "fan-fold" strip chart 

automatic chart drive—maximum accessibility for easy loading 


easy to maintain: 
: self contained tonography system is compact, lightweight, 
portagle, in its own carrying case 


all solid state circuitry 1f 
' carries a one-year warranty, easily serviced | NEN SL 
|. meets or exceeds all requirements of Specification 5 | J f | i 





Write for additional information, or to have our representative arrange A new dimension in the detection ar 
for a personal demonstration. management of glaucoma — 
J ! - 


Surgical Products Division, Alcon Laboratories, Inc./ P.O. Box 1959, B Fort Worth, 


Not more potent, but > 


longer acting... 


PHOSPHOLINE IODIDE 0.03% and 0.06% were 
compared with pilocarpine 2% in a study of the 
time course of changes in outflow facility and 
intraocular pressure after single dose adminis- 
tration in patients with open-angle glaucoma. 
While Phospholine lodide 0.06% showed little 
diminution in effect on intraocular pressure 
after 24 hours, the effect of pilocarpine 2% de- 
clined markedly in the first few hours, and was 
almost completely dissipated after 24 hours. 
The action of Phospholine lodide 0.03% was in- 
termediate between that of pilocarpine 2% and 
Phospholine lodide 0.06%. 


An important consideration in 
the management of glaucoma 
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Indicates short acting 
miotic instilled 


noon 3pm. 6pm. 9pm. midnight 3a.m. 6am. 9am, 





When treated with short acting miotics, the 
patient with open-angle glaucoma runs the risk 
of an undetected intraocular pressure buildup 
curing the night—a "silent emergency." 

The longer acting Phospholine lodide® (echo- 
thiophate iodide) may protect against this 
nightly insult. A single instillation of the 0.0396 
or 0.06% strength before retiring will act 
through the critical hours, and is especially 
recommended when you have found pilocarpine 
to be inadequate. 


When initiating therapy. .. Phospholine lodide— 
0.03% can often maintain 24 hour control of 
intraocular pressure with a single instillation 
at bedtime. It provides a smooth transition to 
the higher strengths—O.06%, 0.12596, 0.2596- 
—when necessary. When indicated, epinephrine 
or carbonic anhydrase inhibitors may be pre- 
scribed with any strength of Phospholine lodide. 







SPHOLINE IODIDE 
(echothiophate iodide 
for ophthalmic solution) 





AS 


Mv iC m m 


A ge A, ntt 








wr 








vo a ^ Sy o 
e DORUM eet ee 











Effect of Phospholine Iodide and pilocarpine — 
| on intraocular pressure control. — 


* Adapted from Barsam, P. C., Boston U. School of Med.: Time Curves 
of the Effect of Miotics on Intraocular Pressure and Outflow Facility, i 
Scientific Exhibit, Annual Convention, American Academy See next page for Brief Summary 
of Ophthalmology and Otolaryngology, Las Vegas, Oct. 5-9, 1970. pt prescribing information. 
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PHOSPHOLINE IODIDE’ ` 


(echothiophate iodide) 


tor 24 hour control in chronic simple (Open-angle 
glaucoma and glaucoma secondary to aphakia 


just 1 or 2 instillations a day 
e for long lasting effect on ocular tension — 
helps protect against a "silent emergency" at night 
e may be substituted for the bedtime dose of a short acting miotic 
that controls intraocular pressure by day, but 
fails to provide adequate control during the night and early morning 
e choice of four strengths for individualized therapy— 
may be used alone or as a complementary agent 


BRIEF SUMMARY (for full prescribing informetion, 
consult package circular) 

Phospholine lodide? (echothiophate iodide) 

In Management of Chronic Simple (Noncongestive) and 
Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surgery is refused or contraindicated. It is also 
contraindicated im glaucoma associated with iridocyclitis. 
It should be orescribed only after consultation with the 
patient's internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 
vascular hypertension, myocardial infarction, and Parkin- 
son's disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea, profuse 
sweating, Or muscle weakness occurs. Succinylcholine 
should not be used concomitantly. In patients with my- 
asthenia gravis, only specialists who are aware of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE IODIDE (echothiophate iodide) conccmitantly with 
neostigmine, ambenonium, pyridostigmine, or edropho- 
nium. 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregnancy requires 
weighing potential benefits against potential hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. 

Minor side effects (patient to be alerted): Initially, brow- 
ache, dimness of vision, blurring, or ciliary and conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other side effects: (local) Iris cysts occur occasionally in 
adults, but fairly frequently in children. Pigmented cysts 
of the ciliary epithelium have been noted. Retinal detach- 









ment has occurred, and the medication should be use 
with extreme caution, if at all, if there is a history of thi: 
disorder. It may cause or activate acute iritis. Posterior syn 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide 
therapy may be a causative factor in the development o 
lens opacities in adult glaucoma patients. This phenome 
non is apparently (a) dose-related, since it has not been ob 
served with 0.03%, but only with the higher strengths; (bj 
selective in character, since some patients have toleratec 
many years of treatment with the highest strength of the 
drug without lens changes; (c) age-related, since lens opac: 
ities associated with this medication are virtually unknowr 
in children; and (d) species specific, since attempts ts 
produce comparable effects in experimental animals have 
been unsuccessful. Pupillary block may develop due tc 
intense miosis together with vascular congestion, espe 
cially in eyes with narrow angles. 

Resistance to the medication may appear in some 
patients after many months of therapy; usually the re 
sponse can be restored by changing to another medica 
tion for a short time. 

(systemic) Rarely, systemic effects may appear such 
as gastrointestinal spasm, nausea, vomiting, diarrhea. in- 
creased secretion of lacrimal, salivary or sweat glands, 


tightness in the chest, bradycardia, etc. Muscle weakness 


and one case of localized paresthesias have been re- 
ported. Lowering of blood cholinesterase level frequently 
occurs during long term therapy and is an indication of 
systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg./Kg., l.V.; arti- 
ficial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.0396 Solaition; 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.125% solution; 12.5 mg. package for 0.25% solution. 
[Also contains potassium acetate (sodium hydroxide or 
acetic acid may have been incorporated to adjust pH dur- 
ing manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid, and exsiccated sodium phosphate.] 


vex The Ophthalmos Division . 
D | AYERST LABORATORIES 
New York, N.Y. 10017 7127 


There 
is still 
nothing 
like it. 
























A The superb Donaldson* Stereo- Camera 
| is still the standard of quality that all 
others try to match. None has yet. 
Andquality means more than precision 
construction. The Donaldson is simple 
to use — you concentrate on the subject, 
not on complicated controls. It is versatile 
— you can use it for close-up photog- 
raphy as you would an ordinary 35mm 
camera. It is a complete system - 
with an available drum 


— viewer, strip viewer, and 


single slide viewer. 


As for processing. we simplify that too — 
both developing and mounting if you wish. And 
last but not least, the Donaldson Stereo-System is 
now available without delay. Write today for a full 
description and ordering information. Mentor 
Division, Codman & Shurtleff, Inc., 
Randolph, Massachusetts 02368. 


o" 


"David D. Donaldson, M.D.. Associate Professor of Ophtham: logy. 
Harvard Medical School, Howe Laboratory of Ophthamology and 
Massachusetts Eye and Ear Infirma 


Codman Mentor 


©1971 Codman & Shurtleff, Inc. U.S. Patent No. 2803179 


BEFORE and AFTER 


YOUR PATIENT CHANGES TO 
ASPHERIC CRISTYL LENSES BY TITMUS 


Titmus Cataract Lenses combine advantages of as- 
pheric curves, straight top or round segments, and 
featherlight Cristyl in full or lenticular field to benefit 
your patients 7 ways: 


P 


2. 


3. 


WIDER FIELD OF UNDISTORTED VISION—Patient 
moves about with increased safety and confidence. 


STRAIGHT TOP OR ROUND SEGMENTS—Opti- 
mum design/more comfortable seeing. 


IMPACT-RESISTANT-—Safeguards eyes/protects 
against lens breakage. 


. REDUCED WEIGHT—Fewer adjustments/daylong 


comfort. 


. GREATER CLARITY—Less surface reflection/more 


light/improved acuity. 


. ULTRA-VIOLET PROTECTION—Even clear Cristyl 


absorbs harmful rays. 


. UNIFORM DENSITY TINTS—Uniform transmission 


from center to edge. 
ls 








ESTERLINE 


list 


LIGHT, 
HARD, 
CLEAR! ^7 


TITMUS OPTICAL CO, IN 


Subsidiary of Esterline Corporation 
Petersburg, Virginia 23803 


Significant new findings 


Drug penetration 
into the human eye 





for the first time 
independent research relates ocular 
drug penetration in humans 
to your choice of ophthalmic vehicles 


Proof of penetration —new fluorophotometry concentration/duration study! 


Using a slit lamp fluorophotometer, “the 

effects of ophthalmic vehicles on the intraocular 
penetration of topical fluorescein in man” 

were determined. Quantitative data on ocular 
penetration of this drug, in man, in vivo, 

are presented.” 


The study 


Fluorescein combined with hydroxypropyl 
methylcellulose 0.5%, polyvinyl alcohol 1.4% 
and aqueous; each vehicle instilled in the 

eyes of 20 normal subjects; each subject served 
as his own control; hourly measurements of 
attained drug concentration were made 


quantitatively using a slitlamp fluorophotorneter. 


The findings 

CORNEA 

Over a three hour period, hydroxypropyl 
methylcellulose produced corneal drug levels 
8576 higher than polyvinyl alcohol and 4395 
higher than the aqueous vehicles. 1 
AQUEOUS HUMOR 

Over a three hour period, hydroxypropyl 
methylcellulose produced aqueous humor 
drug levels 9376 higher than polyvinyl alconol 
and 42% higher than the aqueous vehicle. tt 


The authentication 


The authors state that their findings may. 

or may not, be true for drugs other than 
fluorescein. However, the findings reported 
above were achieved "consistently and 
reproducibly’; data were analyzed and tested 
for significance on a computer. 








For greater therapeutic efficacy 
the most potent ocular steroid... 





Maxidex 


dexamethasone 0.1% 


Dexamethasone has anti-inflammatory action thirty to fifty times 
that of cortisone (measured in activity by weight)? Dexamethasone is the 
most potent of the corticosteroids available for ophthalmic use. 
And MAXIDEX is dexamethasone. 


More penetration’ 
More concentration in ocular tissue’ 
Most potent ocular steroid* 


Description: Sterile preparation containing. Active: Dexa- 
methasone 0.1%: Vehicle: Sodium Chloride, Dried Sodium 
Phosphate, Hydroxypropy! Methylcellulose. Polysorbate 
80, Disodium Edetate, Citric Acid (to adjust pH), Purified 
Water: Preservative: Benzalkonium Chloride equivalent 
to 0.0196 

Contraindications. Contraindicated in acute herpes sim- 
plex, vaccina, varicella, and most other viral diseases of 
the cornea and conjunctiva, tuberculosis; fungal disease; 
acute purulent untreated infections which, like other dis- 
eases caused by microorganisms, may be masked or 
enhanced by the presence of the steroid. 

Warnings. Intensive or prolonged topical corticosteroid 
therapy is a possible factor in the formation of posterior 
subcapsular cataracts. Not recommended for long-term 
use in pregnant patients. 

Precautions. Institute other therapy if inflammatory reac- 
tion does not respond within reasonable pe- 
riod. Discontinue use if sensitivity occurs. Ex- 


tensive use of topical steroids may cause systemic side 
effects; ocular herpes simplex has occurred. 

Adverse Reactions Extended use may cause increased 
intraocular pressure which should be checked frequently 
Pertoration can occur in diseases causing thinning of the 
cornea. 


REFERENCES: 

1. Waltman, S.R. and Patrowicz. T. C.: Effects of Hydroxy- 
propyl Methylcellulose and Polyvinyl Alcohol on Intra- 
ocular Penetration of Topical Fluorescein in Man, Invest 
Ophthal. 9:966, 1970. 

2. Linn, M.T. and Jones, L.T Rate of Lacrimal Excretion 
of Ophthalmic Vehicles, Amer. J. Ophthal. 65: 76, 1968. 
3. Havener, W.H.: Ocular Pharmacology, The C. V. Mosby 
Company, Saint Louis, 1966. 

4. Nelson, E.L.: “Ophthalmic Steroids," in Kaufman, H.E., 
(ed.): Ocular Anti-Inflammatory Therapy, Chas 
C. Thomas, Springfield, Illinois, 1970. 


dedicated to advances in ophthalmic therapy 


in deep-seated ocular inflammations 


/MAXIDE 





| (dexamethasone 0.1%) 


Indications: Relief and manage- 
ment of nonpurulent Blepharitis and 
Conjunctivitis. 


Dosage: Initially, 1 or 2 drops 
placed in the conjunctival-sac every 
hour until improvement occurs. 

Thereafter, 1 or 2 drops 2 to 4 
times daily. 


Composition: 
Prednisolone-21-phosphate 


ne er SA 0.25% 
(Equivalent to Prednisolone 0.2%) 
Sulfacetamide sodium ....10.0% 
Phenylephrine HCI ...... 0.125% 
Methylparaben .......... 0.02% 
Propylparaben .......... 0.005% 


In a stabilized aqueous solution 
containing sodium thiosulfate and 
*SMP-68 (a combination of polyoxy- 
propylene compound anc polysor- 
bate 80). 


Effectiveness: The antibacterial 
spectrum of Vasocidin is particularly 
effective against the gram positive 
pyogenic cocci; E. coli, N. gonor- 
rhoeae, Koch-Weeks bacillus and 
other bacteria susceptible to sul- 
facetamide. Because Vasocidin is a 
true solution, dosage is uniform and 
each drop is free of any irritating 
particles. The Vasocidin vehicle en- 
hances the dispersion of active com- 
ponents. Sulfacetamide combats a 
wide range of pathogens; predniso- 
lone reduces inflammatory reaction; 
phenylephrine relieves hyperemia. 
Local effects of active therapeutic 
agents appear to be prolonged by 
phenylephrine-induced vasocon- 
striction. 


Caution: Federal law prohibits dis- 
pensing without prescription. 


Contraindications: Steroids are 
contraindicated in dendritic ulcers 
(herpes simplex), vaccinia, varicella 
and most other viral diseases of the 
cornea and conjunctiva, as well as 
in fungal and tubercular ocular dis- 
ease. Contraindicated in the treat- 
ment of purulent Conjunctivitis or 
blepharitis. Should not be used by 
persons with narrow-angle glaucoma 
or those sensitive to sulfonamides. 
If irritation persists or increases, dis- 
continue use and consult physician. 


Side Effects: Extended use of topi- 
cal steroid therapy may cause in- 
creased intraocular pressure in 
certain individuals. |t is advisable 
that intraocular pressure be checked 
frequently. In those diseases caus- 
ing thinning of the cornea, perfora- 
tion has been known to occur with 
the use of topical steroids. 

Vasocidin is sterile when pack- 
aged. To prevent contaminating the 
dropper tip and solution, care should 
be taken not to touch the eyelids or 
surrounding area with the dropper 
tip of bottle. Keep container tightly 
closed. 


Supplied: Plastic dropper-tipped 
vials, 5 cc. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 
New Brunswick. N.J. 08902 





FSU feeling 
towoke up inthe morning 
with your eyelids 

stuck together. 


No medication residue with Vasocidin. 
Nothing to wash away in the morning. 
Its an antibacterial, steroid, decon- 
gestant combination in true solution. 
Works fast because it disperses fast. 
Helps relieve nonpurulent blepharitis 
and conjunctivitis more effectively. 
Starts the day right. 


Werselelelia 





© N FE RX Specifically designed to treat nonpurulent 
blepharitis. Patient-accepted for routine day and 


CAN PROV| B= With Licuifilm®—the advantage, but not the 


disadvantage ...of ointments — prolonged contact 
RO U N BSie mo Bv, K with lesions — no greasy appearance — ointments are 
not required to be sterile. 
Dries quickly to a clear, invisible film on lids...so 
TH ERA PY cosmetically acceptable, 


round-the-clock treatment 
virtually assured. 


Blephamide® Liquifilm® | One-prescription economy. 


OPHTHALMIC SUSPENSION Why Use Two... 
When One Will Do! 
Sodium sulfacetamide, 10.0% ; prednisolone p With BLEPHAMIDE 
acetate 0.2%; phenylephrine HCI, 0.12%; tarw LIQUIFILM, you provide 
Liquifilm (polyvinyl alcohol), 1.4%; and | , antibacterial/anti- 
antipyrine, 0.1%. tco inflammatory/anti-allergy/ 
anti-seborrheic activity—in a 
form that has the convenience of drops...the 
persistence of ointments. All of the advantages of 
both dosage forms...none of the disadvantages. 





Description: Sodium sulfacetamide, 10.096; pred- 
nisolone acetate, 0.2%; phenylephrine HCI, 0.12%; 
Liquifilm (polyvinyl alcohol), 1.4%; phenylmercuric 
nitrate, 0.004%; polysorbate 80, 0.1%; antipyrine, 
0.1%; with: disodium edetate; sodium phosphate; 
dibasic anhydrous sodium phosphate; monobasic 
sodium thiosulfate; purified water; hydrochloric 
acid to adjust pH to 6.8. 

indications: Nonpurulent blepharitis and blepharo- 
conjunctivitis (seborrheal, staphylococcal, and 
mixed); nonpurulent conjunctivitis (allergic and 
bacterial). 

Contraindications: Acute herpes simplex (dendritic 
keratitis), purulent untreated infections, vaccinia, 
varicella and most other viral diseases of the cor- 
nea and conjunctiva, ocular tuberculosis and fungal 
diseases of the eye. 


Warnings: 

1. In diseases due to microorganisms, infection may 
be masked, enhanced or activated by the steroid. 

2. Extended use may cause increased intraocular 
pressure in susceptible individuals. It is advis- 
able that the intraocular pressure be checked 


. In those diseases causing thinning of the cornea 
perforation has been known to have occurre 
with the use of topical steroids. 

. Use with caution in patients with known or sus 
pected.sensitivity to sulfonamides — if sensitivit 
or other untoward reactions occur, discontinu 
medication. 

. Should be used with caution in the presence q 
narrow angle glaucoma. 

. Reports in the literature indicate that posteria 
subcapsular lenticular opacities have been re 
ported to occur after heavy or protracted use c 
topical ophthalmic steroids. 

Dosage and Administration: 1 drop 2 to 4 time 
daily, depending on the severity of the conditio 
Supplied: 5 cc. and 10 cc. plastic dropper bottles 

on prescription only. 


Al IERGAN Pharmaceuticals 


Irvine, California/ Montreal, Canad 














To be fully meaningful to the medical profes- 
sion, all instrumentation must function as an 
extension of the user's eyes, hands, and mind. 
The Kowa RC-2 fundus camera fully embodies 
this principle. 


e Fundus and External Photography The basic 
RC-2 incorporates every conceivable advance 
in optics, mechanics, and electronics. Standard 
are built-in flash, 2X magnifying lens, automatic 
frame numbering for patient coding, and more. 
It will produce impeccable 35mm results even 
for inexperienced users. 


Kowa , Lld. 


No. 3, 3-CHOME, NIHONBASHI-HONCHO, 
. CHUO-KU, TOKYO 103, JAPAN 


KOWA AMERICAN CCRPORATION 

Camera and Optics Division 

45 W. 34th St., New York, N. Y. 10001, U.S.A. 
KEELER OPTICAL PRODUCTS, INC. 

5536 Baltimore Ave., Phila., Pa., U.S.A. 

C. DAVIS KEELER LTD. 

London W.1, England 


LUNEAU & COFFIGNON 
Paris 8e, France 


Milano, Italy 


AMPLIMEDICAL SRL 


LAMERIS INSTRUMENTEN N.V. 

Utrecht, The Netherlands 

GENERAL OPTICA 

Barcelona-5, Spain 

HERBERT SCHWIND 

Dammer Weg 37, Postfach 18, W. Germany 





EC- 
fundus camera 





The simple approach 
to fundus and 
fluorescein 
photography.. 
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FLUORESCEIN FUNDUS PHOTOGRAPHY 


e Fluorescein Photography By simply adding 
an auto-wind back, filters, and a quick-cycling 
power unit, the RC-2 becomes a flawless fluores- 
cein photographic instrument. 


e Polaroid? Photography An attachment gives 
you 60-second fundus photographs. 


To see why the total systems approach has 
made Kowa's RC-2 the standard by which all 
others are measured, contact the representative 
in your area. 


VAN HOPPLYNUS S.A, 
Bruxelles 1, Belgium 


OPTIKER RYSER 
St. Gallen, Switzerland 


Toronto, Ontario, Canada 


IMPERIAL OPTICAL COMPANY, LTD. . 


Specific tor 
Herpes Simplex Keratitis 


STOXIL 


brand of IDOXURIDINE 


the only brand of IDU 
available in two forms: 
Solution — Ointment 


Both now available in Canada 
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"choice 
is yours 


Before prescribing, see 
complete prescribing information 
in SK&F literature or PDR. 
Description: Stoxil' Ophthalmic 
Solution contains idoxuridine 
(5-iodo-2’-deoxyuridine) 0.1% 

(1 mg./cc.) in distilled water 
Preserved with thimerosa!, 1:50,000 
'Stoxil' Ophthalmic Ointment contains 
idoxuridine 0.5% (5 mg./Gm.) in a 

petrolatum base. (White petrolatum and 
liquid petrolatum are inactive ingredients.) 
Contraindications: Contraindicated in 

patients with known or suspected 
hypersensitivity to any of its components 
Precautions: Some strains of herpes simple» 
appear to be resistant. If there is no response 
in epithelial infections after 7 or 8 cays of 
treatment, other forms of therapy should be 
considered 
The recommended frequency and duration of 

administration should not be exceedec 

'Stoxil' is not effective in corneal inflammations in 
which the virus is not present 

Corticosteroids are usually contraindicated in herpes 
simplex keratitis 

Boric acid should not be used during the course of the 
therapy. 
'Stoxil' Ophthalmic Solution should not be mixed with 
other medications 

Adverse Reactions: Occasionally, irritation, pain, pruritus 
inflammation, edema of eye or lids and, rarely, allergic 

reactions have been reported. Photophobia has occurred 
Occasionally corneal clouding, stippling and small punctate 
defects in the corneal epithelium have been observec. The 

punctate lesions may be a manifestation of the infection 
How Supplied: 0.1% Ophthalmic Solution (1 mg /cc ), in 15 ci 
bottles with dropper; 0.5% Ophthalmic Ointment (5 mg. /Gm .) ir 
4 Gm. tubes 

Stability: The Ophthalmic Solution should be stored in refrigerator until 

dispensed. 'Stoxil' Ophthalmic Ointment does not require refrigeration 


SiS 
SF Smith Kline & French Laboratories 
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A Closed Envelope of Compression 
Means Full Impact Resistance from Center to Bevel Crown 


Legislation requiring impact-resistant lenses 
in all prescriptions is on the books in several 
states. A federal regulation requ ring them is 
being considered. And with these acts 
comes the unsettling question of respon- 
sibility &nd liability for the protec- 
tive lenses vou dispense. 

This unique and unretouched 
photograph shows in cross section 
three lenses heat-treated in a 3&L 
Compact Heat-Treating Unit. Polar- 
ized light reveals the evenly bal- 
anced, compression-expansion 
stress structure that imparts so much 
extra strength. The continuous dark 


line marks the boundary between Treating | 


tension anc compression layers. You ten 





can see that the compression layer is closed 
and uniformly thick; there are no openings 
for tension "leaks" or soft spots to give way 
under a tension shift. 

This kind of structural uniformity is possi- 
"—— ble only with the even, low turbu- 
lence quenching of the exclusive 
B&L large-orifice, high air-volume 
process. A Compact Heat-Treating 
Unit prcduces lenses which have 
Impact resistance far in excess of all 
legal or proposed standards. 

Experience the confidence of.dis- 
pensing the locked-in strength of 
lenses treated in a B&L Compact 





tgves — Unit. Ask your B&L Branch or B&L 


Distributor about this. 


BAUSCH & LOMB 


Mark of Leadership 


AMERICAN JOURNAL OF OPHTHALMOLOGY 49 


Baylor* 


Contact Lens 
Diagnostic Sets 


(*As suggested in the text, Corneal Contact Lenses, 
Ed. by Girard, L. J,, Sampson, W. G., Soper, J. W.— 
C. V. Mosby Co.) 


A set of optically perfect ( Modern Arc 

. inspected) diagnostic corneal lenses — 
each lens is finished in exacting repro- 
ducible detail. 


Invaluable for: 


1. Eliminating vertex distance errors. 


2. Evaluating best visual acuities in cornea For reprints: Sampson, W. G., 
Soper, J. W. — Use of Diagnostic 





disease. 
3. Predetermination of lens fit. ki hari ye bei ear oie m 
4. Analysis of patient reaction. Medical Journal, Apr. 1966. 
5. Analysis of visual acuities in subnormal 

vision. 


Write 
Precorneal Lens Co. Box 22703 Houston 77027 
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Who says Younger Lenses 
are only for women? 


Bre «e 2o | Jt 
SOCIALLY PROMINENT RIVERSIDE, CONN. RESIDENT, GEORGE LOWTHER Hl 





"When my eyes were examined recently, I was told that I needed bifocals. 
Maybe I did, but I didn't like the idea... why show that I'm getting older? 


"I mentianed this and was told about Younger Seamless Lenses. It made good 
sense. As long as I can see well for reading and distance, it doesn't bother me 
that there are two different powers in my lenses, as long as they don't show! 


"Call me vain if you will, but good vision and no change in appearance were 
all I asked and that's exactly what I've got with my Younger Lenses. 


Im told women ask for them and I can understand why. After all, my wife 
now wears Youngers and it pleases me to know that her age doesn't show, 
either. But I can't understand why more men aren't wearing them, unless 
they aren't told about their advantages.” | | 
Younger Lenses are available V 
through most independent labs YOWMGEE mic 1 5 


and all American Optical MANUFACTURING CO. p 





3788 SO. BROADWAY PLACE 


branches ...in glass or hard LOS ANGELES. CALIF, 96067 r : 
resin. 
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Although U.S. academic institutions 
have been able to increase their spend- 
ing for scientific research and education 
by an average of 8% per year in 1969 
and 1970, the Federal Government ac- 
counted for only 2.4% of the increase 
both years. In 1970 about 40% of the 
total support for academic science was 
supplied by the Government. The dif- 
ference between the 2.4% increase in 
Federal support and the average 8% in- 
crease in expenditures was made up by 
funds from a combination of sources: 
state governments, increases in student 
tuition and fees, foundation grants and 
private gifts. In terms of constant dol- 
lars the average increase of 8% per 
year in spending reduces to 5%. And 
when increases in college enrollments 
(13% in the two-year period) and op- 
erating costs are taken into account, 
the net effective support for academic 
science dropped at least 5% and more 
likely 10% between 1968 and 1970. 
These conclusions were reached by the 
National Science Foundation after it 
had sent questionnaires to 104 institu- 
tions granting doctoral degrees in sci- 
ence and had received replies from 662 
science departments. 

The hardest hit were large universi- 


ties and private institutions, which were 





HARD TIMES 





able to increase their science budgets 
by only 4% in the fiscal year 1970, 
compared with an average increase of 
8.5% for all institutions and 10.9% for 
state universities. Overall the depart- 


ments reporting the smallest increases 
in 1970 were physics and electrical en- 





gineering (1% ), biological sciences and 





microbiology (496), and biochemistry 
and sociology (6% ). The departments 
with the largest increases were psychol- 
ogy (12%) and economics (16% ). 
Nearly a third of the responding insti- 
tutions said their life-science depart- 
ments were most seriously hurt by the 





loss of Federal funds. Twenty-one per- 
cent said physics departments were 
most affected; 19% cited chemistry 
departments. 

The number of teachers and post- 
doctoral fellows increased by only about 
3.7% in 1970 as against 6.5% in 1969. 
The number of graduate students fell by 





somewhat less than 1% both years, ex- | 
cept that the number supported by Fed- | 
eral funds dropped by 2.796 in 1969 | 
and 5.146 in 1970. In the field of math- 
ematics the number of graduate students 
supported by the Federal Government | 
fell by 9.8% both years. | 
Scientific American 
May, 1971 
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TRY OUR NEW MATH! 


2 +10+15 = UNIKAT 


2 MODERN STYLES, for Men and Women 
10 SIZES, from 42 to 48, for precise comfortable fitting 


15 POWERS, from + 8.00 to + 15.50, in half- -diopter steps, 
for better vision 


All adds up to the best temporary cataract glasses ! 








UNIVERSAL 


(e J OPHTHALMIC POST OFFICE BOX 3144 
hs 


IP PRODUCGIS INC HOUSTON, TEXAS 77001 
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NO MORE ACCIDENTAL ADHESIONS! 


ONCE YOU GRASP THE LENS, AT NO TIME DOES THE IRIS OR ANY OTHER TISSUE ADHERE TO THE 
PROBE, EVEN WHEN THERE IS DIRECT CONTACT!. THIS EXCEPTIONAL ADVANTAGE IS DUE TO 
IPS SPECIALLY DESIGNED TIP. 





OTHER IMPORTANT ADVANTAGES: 


B Thin tip (2.75 mm.) with special shape for better visibility. 

m Light weight (11 g.) Just like your ball pen. 

m Heat - resistant, so it can be autoclaved repeatedly. 

æ Durable, it can be used a great number of times. 

W Rechargeable, uses gas ""FREON" 12; commercially available. 


@ Low price. 


Ret. : Covelli B. Am. J. Ophth., 69:3, 1970 
Presented at the VII Pan. Am. Congr. Ophth., Bogota, 1971 

*Reg'd Trademark E. Il, DuPont 
tr D Gillespie. M. D. Name 
| 1205 Market Street Address 
‘Parkersburg, West Virginia 
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PRODUCTS. ARE STER 
GUARANTEED STERILE 


WHY ACCEPT LESS? 
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*The mark of guaranteed sterility. 


In 1968, CHLOROFTIC* (chloramphenicol) brought ophthalmic chloramphenicol out of the dark ages with 
the introduction of the first ready-to-use solution. For the first time, physicians and patients were offered 


guaranteed sterility, laboratory-controlled potency, greater stability, and greater convenience. We didn't stop 


there...In 1970, Aliergan introduced the first ophthalmic ointments guaranteed sterile with a tamperproof 
seal... CHLOROPTIC® (chloramphenicol) and CHLOROPTIC*-P (chloramphenicol-prednisolone). The poten- 
tial risk of contaminated chloramphenicol ophthalmic ointments has been eliminated. 


AIlERGAN 
Coh P 


Irvine, California / Montreal, Canada 
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ointment: polymyxin B Mni Ss baditracin-neomycin sulfate) ^. 
(solution: polymyxin B sulfate — neomycin sulfate) 
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*The mark of guaranteed sterility. 


The first combination antibiotic regimen 
guaranteed sterile with a tamperproof seal. 


AIlERGAN 
<> 


Irvine, California/ Montreal, Canada | i 
e. . m 


Rapid de-frost is important. 
The surgeon needs that element 
of contro! in retinal detachment 
procedures and in cataract 
operations. Its importance 
increases with every additional 
"plus feature” that the Amoils 
system employs with it. The 
Amoils System is a complete 
system with due emphasis on 
safety, e ficiency, economy, 
simplicity and performance. All 
the pencils are light and 


manoeuvrable but lose no 
strength or robustness because 
of it. They are all flash 
autoclavable. Accidental 
adhesions are eliminated because 
the pencils are applied warm to 
tissue before freezing starts. The 
Amoils Ophthalmic Cryo Unit 

is important because of its 
superiority, and it's superior 
because of the unique 
combination of individual 
features, like rapid de-frost. 





Distributors 
Keeler Optical Prod. Inc., 
5536 Baltimore Avenue 
Philadelphia 
Pa. 19143 U.S.A. 





KEELER 
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Continuous Vision" (trifocal) Lenses... for youthful 
vision in all 3 ranges: near, distant, and intermediate 


T * è 
^" 
Sentinel? Identified Lenses /CV® Lenses/ Lite-Gard® Absorptive Lenses / Mello Lite“ vis 


- Absorptive Lenses/ Uni-Lite® Polymer Lenses/ Special Purpose Lenses/ Frames for Men, developer of 
the qua 


Women, Children/ Laboratory Equipment and Supplies/ Practice Development Programs 
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Your Heart Association 
can help you 
help your patients 


Your patients and their families might have questions about the 
heart and blood vessel diseases. Your Heart Association has 
prepared a variety of pamphlets to assist you in answering their 
questions in simple non-technical language. 


Produced under the guidance of leading cardiovascular spe- 
cialists, these pamphlets deal with such subjects as heart attack, 
stroke, hypertension, rheumatic fever, congestive failure, inborn 
heart defects, varicose veins and other disorders. There are also 
pamphlets advising on risk factors related to heart attack. 


Booklets on therapeutic sodium-restricted or cholesterol-lower- 
ing diets are also available on a physician’s prescription only. 


Ask your local Heart Association for a catalogue listing all these 
free materials and order a supply. 


American Heart 
Association A 


Contributed by the Publisher 44 EAST 23rd ST., NEW YORK, N.Y. 10010 * 


A singular new 
antibiotic for the eye 
that works the way 
you think it should 


GARAMYCIN $92 ^ OPHTHALMIC 





Youthinkitshould You think it should ^ You think it should 
have a wide be a single entity be clinically 
antibacterial spectrum antibiotic effective 


GARAMYCINS wide range of GARAMYCIN is a single entity GARAMYCIN OPHTHALMIC has been 
antibacterial action is equal to the antibiotic with a low incidence of descr bed as appearing to be “..an 
spectrum commonly prescribed inthe sensitization or resistance*-can be antibiotic of choice for the initial 
combinations o! neomycin, used repeatedly with continued treatment of external ocular 
polymyxin and bacitracin or effectiveness, less concern about infections: It has “proved highly 
gramicidin in the treatment of allergic potential (*Although effective...for a wide variety of 
external eye infections due to significant resistance in organisms common bacterial eye infections. .:^? 
susceptible orgenisms It has isolated from patients treated with (due to susceptible organisms). 
activity against a wide variety gentamicin has not occurred at the (1. Gordon, D.M.: Amer. J. Ophthal. 
of both gram-positive and present time, this may occur in the 69:300 [Feb.] 1970. 2. Magnuson, 
gram-negative organisms, including future as resistance has been R. H., and Suie, T.: JAMA 199:427 

the "difficult" ones —Pseudomonas produced with difficulty in vitro by [Feb. 6] 1967.) 

aeruginosa strains and Proteus. repeated exposures. ) 


In infected bleb (post-glaucoma 


In acute catarrhal conjunctivitis and surgery)’ due to Staphylococcus 
episcleritis! due to Staphylococcus aureus coagulase negative and In acute conjunctivitis and 
aureus coagulase negative Streptococcus viridans dacryocystitis't due to pneumococcus 
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after 7 days GARAMYCIN i after 9 dava GARAMY CIN m after 11 days GAR. AMYCIN 
OPHTHALMIC SOLUTION OPHTHALMIC SOLUTION OPHTHALMIC SOLUTION 


New GARAMYCIN N ophthalmic 


GENTAMICIN SULFATE SOLUTION/OINTMENT 


tPhotographs courtesy of D. Gordon, M.D., N.Y., N.Y.#tPhotographs courtesy of S. Fox, M.D., Baltimore, Md. 
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You think it should 
have flexibility 
in dosage forms 


GARAMYCIN OPHTHALMIC 
SOLUTION, sterile, isotonic, and 
buffered to pH of tears, does not 
blur vision, is well suited to daytime 
use—supplied in an unbreakable, 
easy-to-handle dispenser. 
GARAMYCIN OPHTHALMIC 
OINTMENT provides gentle emollient 
action and keeps medication in 
contact with tissues for longer 
periods. It is particularly 
advantageous for nighttime use or in 
non-ambulatory patients —supplied 
in easy-to-use ophthalmic tube. 


Clinical Considerations 


Description: GARAMYCIN is a bactericidal 
antibiotic of the aminoglycoside group 
active against a wide variety of pathogenic 
gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a 
sterile aqueous solution buffered to 
approximately pH 6.7 for use in the eye. 
Each cc. contains gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin), 
disodium phosphate, monosodium 
phosphate, iUm chloride, and 
benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment 
contains, in each gram of ointment, 
gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin), and methylparaben and 
propylparaben as preservatives in a bland 
base of clear petrolatum. 

Although significant resistance in 
organisms isolated from patients treated 
with gentamicin has not occurred at the 
present time, this may occur in the future 
as resistance has been produced with 
difficulty in vitro by repeated exposures. 
Indications: GARAMYCIN Ophthalmic 
Solution and Ointment are indicated in 
the topical treatment of infections of the 
external eye and its adnexa caused by 






| À 


susceptible bacteria. Such infections 
embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, 
blepharitis and blepharoconjunctivitis, 
acute meibomianitis, and 

dacryocystitis. 

Contraindications: GARAMYCIN 
Ophthalmic Solution and Ointment are 
contraindicated in patients with known 
hypersensitivity to any of the comporents 
of these preparations. 

Precautions: Prolonged use of topical 
antibiotics may give rise to overgrowth of 
nonsusceptible organisms such as tungi. 
Should this occur, or if irritation or 
hypersensitivity to any component of the 
drug develops. discontinue use of the 
preparation and institute appropriate 
therapy. 

Dosage and Administration: GARAMYCIN 
Ophthalmic Solution: One or two drops 
every four hours. In severe infections, 
dosage may be increased to as much as 
two drops once hourly. 

GARAMYCIN Ophthalmic Ointment: 

Apply a small amount to the affected eye 
two to three times daily. 
How Supplied: GARAMYCIN Ophthalmic 
Solution, 5 cc. plastic dropper bottle, 
sterile, box of 1. GARAMYCIN 
Ophthalmic Ointment, 1/8 ounce tube, 
box of 1. 

Note: Store away from heat. 





SCHERING CORPORATION, UNION, NEW JERSEY 07083 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


SHIELD 


FMAZARD...? 





ARMORLITE: INC: - IMPACT RESISTANT LENSES FOR EVERYONE 





Control cost 
as well as pressure 


Patients will welcome the economy of 
Pilocar Twin Pack. An especially important 
consideration for the glaucoma patient who 
must use pilocarpine month after month. 
You'll welcome the therapeutic flexibility 
afforded by the wide range of available po- 
tencies. Good reasons to prescribe Pilocar 
Twin Pack when initiating pilocarpine 
therapy or changing potency. 


COMPOSITION: Pilocar Twin Pack Ophthalmic 
Solutions are buffered, isotonic, stabilized solutions of 
Pilocarpine Hydrochloride and Hydroxypropyl Methyl- 
cellulose. The solutions are available in concentrations 
of 2%, 196, 2%, 3%, 4% and 6% Pilocarpine Hydro- 
chloride. All the concentrations, in addition to the 
respective amount of the Pilocarpine, contain: 


Hydroxypropyl Methylcellulose ......... 0.3346 
Benzalkonium Chloride ............... 0.01% 
Disodium Ethylenediamine Tetraacetate . 


In an aqueous isotonic, buffered, stabilized solution 
containing potassium chloride, boric acid and sodium 
carbonate. 


INDICATIONS: As a miotic in the treatment of Glau- 
coma, more specifically, the chronic simple Glaucoma 
of the open angle type. While the closed angle Glau- 
coma differs completely from the open angle Glaucoma, 
Pilocar Ophthalmic may be used to relieve the tension 
in patients seen early, during hospital diagnostic tests 
and prior to surgery. 

The most prevalent clinical application for Pilocar is 
in the treatment of Glaucoma Simplex (open angle or 
chronic Glaucoma). Pilocar acts as a miotic to contract 
the pupil and reduce the intraocular pressure, thereby 
attaining the desired relief. 

In acute Glaucoma, the objective aims at opening the 
anterior chamber to lower intraocular pressure by med- 


ical means, i.e., Pilocar, for at least 12 hours prior to 
emergency surgery. 


DOSAGE AND ADMINISTRATION: The initial dose 
is one or two drops. This is repeated up to six times 
daily depending on individual response. During acute 
phases, the miotic must also be instilled into the un- 
affected eye, as it may be subject to an attack of angle 
closure Glaucoma. 

The frequency of instillation and the concentration 
of the Pilocar depends on the severity of the Glaucoma 
and response of the patient. The Ophthalmologist must 
ascertain just how much miotic is necessary for each 
individual patient, in much the same way that the 
Physician determines how much insulin is necessary to 
stabilize a patient's diabetes. The most widely used 
concentrations are the 1% and 2%. 


CRITERIA OF EFFECTIVENESS: Treatment is con- 
tinued as long as the intraocular pressure is controlled 
and there is no visual deterioration as indicated by 
changes in the visual fields. If the pressure tends to be 
on the high side or normal and there is no change in the 
visual fields, patients may be maintained on the miotic 
therapy indefinitely. No patient should use more of the 
miotic drug than is necessary to satisfactorily control 
the pressure. 

CAUTION: Federal law prohibits dispensing without 
prescription. 

FOR TOPICAL OPHTHALMIC USE ONLY: If irrita- 
tion persists or increases, patients should be advised to 
discontinue use and consult a physician. 

Pilocar Ophthalmic Solutions are sterile when pack- 
aged. To prevent contaminating dropper tip and solu- 
tion, care should be taken not to touch the eyelids or 
surrounding area, or other areas with the dropper tip of 
the bottle. Keep bottle tightly covered when not in use. 
HOW SUPPLIED: Two 15 cc. polyethylene dropper- 
tip bottles! 96, 1%, 2%, 3%, 4% and 6% concen- 
trations. 


Smith, Miller & Patch, Inc. 
401 Joyce Kilmer Ave., New Brunswick, N.J. 08902 


^ when you specify Pilocar Twin Pack 
Pilocarpine HCl 











The bifocal that lets 


your patients'eyes wander - 
without getting lost. 


vision * Southbridge Mass. 01550. 
®TM Registered by American Optical Corporation. 
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In an environment of repeated irritation... 


one drop of Albalon provides over 190 minutes 
of the most potent decongestant activity. 


In a recent double blind study* the superior decongestant activity of Albalon" 
Liquifilm* was clearly demonstrated. Compared to three of the most familiar vaso- 
constrictors, just one drop of Albalon provided both immediate, effective eye-whitening. 
and 190 minutes of the most potent protection against repeated ocular insult. 
Additionally, Albalon comes in the Eiquifilm vehicle to soothe, lubricate and comfort 
itchy, smarting, red eyes. 

ALBALON ...for long lasting protection. 


Albalon x 


(naphazoline HCI) 
LIQUIFILM Ophthalmic Solution 





AJIÉRGAN Pharmaceuticals 


Irvine. California / Montreal, Canada 


Contains: naphazoline HCl, 0.1%; Liquifilm* (polyvinyl alcohol), 1.4%; with benzalkonium chloride, disodium 
edetate, citric acid, sodium citrate, sodium chloride, sodium hydroxide and purified water. Indications: for use as 
a vasoconstrictor in conjunctival hyperemic conditions of various etiologies to relieve such symptoms as itching, 
« smarting and redness. Warnings: Should not be used in patients with narrow angle glaucoma. If irritation persists 
or increases, discontinue use. Dosage and Administration: one to two drops instilled in each eye every three to four 
hours or less frequently, as required to relieve symptoms.How supplied: Albalon"is available in 15 cc. plastic dropper 
bottles on prescription only. | 


*from an independent study conducted on a controlled population; data on file, Allergan Research Department. 





LAST YEAR 

W TOLD YOU ABuUT THE 
«PRESSURE-SPARING? EFFECT 
OF HMS... 


medrysone 
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Drawing on nearly seven years of ex- 
tensive clinical research experience, let's 
consider those questions you have asked 
most frequently. l 


"Is HMS too mild to benefit 
my patients with inflammatory 
onditions?"' 

In the past five vears, numerous inde- 

endent studies on HMS (medrvsone) 
ES been published including those bv 
Becker, and Thvgeson.'? Virtually all 
have reached the same conclusions: 
HMS is an effective treatment for super- 
ficial ocular inflammations. 

Additionally, in a recent survey, 76% 

of the ophthalmologists interviewed who 
had tried HMS, found it effective when 
used for the recommended conditions. 


“What therapeutic possibili- 
ties are now open to me, with 
HMS, that were not available 
with other mild steroids?" 

First, over 30% of the population is 
likely to respond to aod: with an in- 
termediate to high increase in intraocular 
pressure; steroid use with these patients 
must therefore be selective and cautious.^ 
With HMS, most of these patients now 
can safelv receive long-term steroid 
treatment. 

Secondly, there are those glaucoma 
patients who must be treated specifically 
with epinephrine but are nevertheless 
sensitive to this drug. With HM S as con- 
comitant therapy, Becker and Kolker 
reported that At was "sufficient 1m- 
provement in glaucoma control so as to 
avoid surgery" by allowing continuation 
of opine therapy.’ 


^RENTLY YO! ! W^NT 


SO TAKE THIS NEW LOOK 
AT HMS. 


"| haven't seen a rise in IOP 
with mild steroids. Isn't the 
real concern with the more 
potent steroids?" 

There is ample evidence that.1 % dexa- 
methasone produces significant increases 
in IOP's5, and even .12% prednisolone, 
the mildest of the commercially available 
ophthalmic steroids, has the potential to 
increase IOP. Conversely, Doctors Beck- 
er and Kolker found in their investiga- 
tional studv that “medrysone (H MS)can 
be administered to patients four times a 
day for periods of several months with 
essentially no elevation of intraocular 
pressure even in individuals highly sus- 
ceptible to such elevation. 7 


“Can I treat uveitis and iritis 
with HMS?” 


It is zot indicated for these conditions. 
Its merits should only be judged in those 
conditions where indicated: allergic and 
vernal conjunctivitis, episcleritis, and 
epinephrine sensitivity. 


"Is HMS uncomfortable for 
the patient to use?" 

Results of a recent patient study 
showed that 96% of those tested found 
HMS completely comfortable in the 
eye? Though early batches of the pro- 
duct did cause some minor irritation to 
the eyes of a few patients, this has not 
been a recurring problem. 


HMS í medrysone) 


LIQUIFILM* OPHTHALMIC SUSPENSION 
AlleRGAN 
c 


Please see next page for Prescribing Information. 
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. The use of topical steroids in pregnancy shou 





Prescribing Information for 


(medrysone) 
LIQUIFILM* OPHTH'ALMIC SUSPENSION 


DESCRIPTION- Contains: 

medrvsone ..... ————É——S EEN 1.0% 
Liquifilm® (pol: vinyl alcohol)..................... eee 1.4% 
with: benzalkenium chloride, disodium edetate, sodium 
chloride, potassium chloride, sodium phos ohate monobasic 
monohydrate, sodium phosphate dibasic i er ial methyl- 
cellulose, purified water, and sodium hydroxide or hydro- 
chloric acid if needed to adjust pH. HMS (medrysone) is 
related structurally more to progesterone than to other avail- 
able corticosteroids. 

INDICATIONS: HMS (medrysone) is effective in the treat- 
ment of allergic eonjunctivitis, vernal conjunctivitis, epi- 
scleritis and epinephrine sensitivity. HMS (medrysone) is 
not indicated m irtis or uveitis as its therapeutic effective- 
ness has not been demonstrated. 

CONIRAINDE:.NTIONS 

HMS (medrvysone) is contraindicated in the following condi- 
tions: 


. Acute untreated purulent ocular infections. 

. Acute herpes simplex (dendritic) keratitis. 

. Viral diseases ef the conjunctiva and cornea. 

. Ocular tuberculosis. 

. Fungal diseases of the eve. 

. Hv persensitivity te any of the components of the drug. 


WARNINGS: 


. Infectious discases of the eve may be masked, enhanced or 


activated by steroids. 


. Corneal or scleral perforation occasionally has been reported 


with pen use of topical steroids. In high dosage they 
have been associated with corneal thinning. 


; Prolonged use of ropical steroids may increase intraocular 


pressure although data from 2 uncontrolled studies*” indicate 
that in patients with increased intraocular pressure and in 
those susceptible te a rise in intraocular pressure upon appli- 
cation of topical steroids, there is less effect on pressure with 
HMS than with dexamethasone or betamethasone. 


: Prolonged use of topical corticosteroids mav rarelv be associ- 


ated with de elopment of posterior incipe cataracts, 


. Systemic absorption and systemic side effecés may result 


with the use of topical steroids. 

PRECAUTIONS 

HMS (medrysone) is not recommended for use in iritis and 
uveitis as its therapeutic effectiveness has not been demon- 
strated in these conditions. 


. With ipii! ea use of HMS (medrvsone) the intraocular 


rressure and lens should be examined periodically. 
I5 persistent. corneal ulceration where à steroid has been 
used, or is in use, fungal infection should be suspected. 

la be limited 
to conditions serious enough to warrant such treatment, so 
that possible risk to the fetus mav be justified by rhe expected 
benefit to the mother. 
ADVERSE REACTIONS: Occasional transient stinging and 
burning may occur on instillation. 
DOSAGE AND ADMINISTRATION: One drop instilled in 
the conjunctival sac up to every four hours. 
SUPPLY 
As à s cc. sterile suspension in plastic dropper bottles on 
prescription only 
NOTE. Bottles filled to one-half capacity for proper drop 
control. Do now freeze. 
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For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


IL 


S 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 


Branch Office 
2010 Tate Springs Road 


Main Office 
Allied Arts Buildings 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 








DIXEY 
INSTRUMENTS 
LTD. 


19 Wigmore Street, London W1, England 


Manufacturers and suppliers of high 
quality Ophthalmic Surgical Instru- 
ments including a range of micro in- 
struments. 


We shall be pleased to send a cata- 
logue and price list on request. 
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DMV Contact Lens Remover 





ACTUAL SIZE 


The NO STRETCH Method of Contact Lens Removal 


So simple, so far superior to the manual method of stretching the eyelids, 
that every one of your patients should use this procedure for removing 
contact lenses. Just the wetting of the cup and a gentle touch to the lens 
does it. Complete with carrying case, as shown. 


Colors: Yellow, Pink, White, Avocado and Aqua 


Available from your contact lens laboratory 





OVERSEAS OUTLET: 
Willi Ott 
Kontaklinsen 
Stauffacherstrasse 5 
8004 Zurich, Switzerland 


DMV Contact Lens Company 
BOX 2829 ZANSEVILLE, OHIO 43701 
PHONE: (614) 452-4787 
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Absolutely no other professional journal covers both the medical 
and paramedical fields related to the prevention of blindness— 


Sight Savi 
IehtSavin 
nis 


published quarterly since 1931 by the National Society 
for the Prevention of Blindness, Inc. 





A unique publication of interest to all those professionally 
concerned directly or indirectly with eye care and protec- 
tion 

Tae Review publishes authoritative articles by physicians, 
optometrists, opticians, scientists, engineers, public health 
administrators, industrial executives, safety specialists, 
nurses, teachers, and social workers 


Annual subscription rate: $7.00 


For information concerning subscriptions or submission 
o* manuscripts, write 
Wilfred D. David, M.D., M.P.H. 
Editor-in-Chief 
The Sight-Saving Review 
79 Madison Avenue 
New York, New York 10016 


FROM "HOVOCO' '... where leadership and experience work for you 


JAVAL-SCHIOTZ OPHTHALMOMETER 
—HAAG-STREIT 


The Javal-Schiotz Ophthalmometer is in great demand for the fitting of 
contact lenses. It provides quick and accurate measurements of the corneal 
radius of curvature, the refractive power, and the direction of the principle 
meridians. Its range extends from 5.5 to 11 mm., or from 30 to 60 diopters. 
Two readings—the radius of curvature in millimeters and the refractive 
power in diopters — can be 
made on the two graduated 
scales of the arc. The use of 
complementary colors, which 
when superimposed on each 
other produce white light, en- 
ables the observer to focus very 
accurately. If desired, color 
glasses can be removed for 
work with white images. 
Unusual luminous fixation 
point can be easily seen even 
by patients with poor vision. 
New dual-purpose "joystick" 
focusing control simplifies and 
speeds up positioning of the in- 
strument in all directions. 
H5500-950 — Javal-Schiotz 
Ophthalmometer on spring- 
balanced table #1000, with 
head and chin rest, transformer, 
7.5 mm. testing ball, chin rest 
papers, 10 bulbs 6V, breath 
shield and cover. ..... $940.00 
H5500-951 — Javal-Schiotz 
Ophthalmometer, 

Unit Model. ......... $705.00 
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Ointment | 

SODIUM À : pe 4 
"CHLORIDE, An ointment of hypertonic sodium chloride solution in a 
594 1 base of lanolin, liquid petrolatum and white petrolatum. 
+128 


ILAJE 















Apply to conjuctiva at bedtime. 


ARERR ERIE Ss 0 NPN GS EADS AT LS ATARI RAEE E 


TO REDUCE CORNEAL EDEMA 


E AGA SMES TIUS THEM, AEP RNAI URNS YR os GC NNN 





Murocoll Methylcellulose 
4000 cps 0.9% 
| with Sodium Chloride 5% 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methyicel- 


TT lulose. Preservatives - methylparaben and propylparaben. 









j te 

supa 

| METIFLCELESLOSC 
ANA) déc TA 





TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


f -A 
| son= CHEGREE 5 | 





-esdi 





MURO preparations are available to all pharmacies and 
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E. WILLIAM TILLYER 


LENSOMETER lens measuring instrument 


The Lensometer is a meter or instrument designed to measure the power of a 
lens when light enters the lens in parallel rays. It gives the power in dioptric 
values. The basic optical design of Lensometer instruments is almost fifty 
years old. But the function and limitations are still often misunderstood. 


The Lensometer instrument is very accu- 
rate in checking the power of a single-vision 
lens or the distance portion of a multi-focal 
lens. However, when checking the power of 
a bifocal addition, it is important to under- 
stand the limitations of the Lensometer in- 
strument. 

When you refract, you first determine the 
patient's requirements for comfortable dis- 
tance vision. You then add to his correction 
the amount of plus power required for com- 
fortable near vision. This requirement is for 
vision at 13" to 16"—and the rays of light 
as they come from this near image to the 
eye are divergent. 


distant object parallel light 





reading. segment parallel light enters distant lens 


Your prescription, as it is written, indi- 
cates that you have given your patient a cer- 
tain amount of power for distance. And then 
added a plus lens for near vision. When the 
prescription has been made up, it should be 
checked on the Lensometer instrument to 
make sure the Rx is what you ordered for 
your patient. 


Therefore, you check the Rx with the 


convex side of the lens toward you. The 
Lensometer instrument will give a true and 
accurate reading for the distance portion. 
But if you check the power through the seg- 
ment—without reversing the lens in the 
instrument—the difference between the dis- 
tance power and the power through the 
segment will not always equal the power you 
prescribed as an addition. 

This is because the segment of the lens 
is being measured for use at infinity. Where- 
as you prescribed the addition for use at 
near, with rays divergent rather than parallel. 

To make sure you get what you prescribe, 
you must check the addition by reversing 
the prescription in the Lensometer instru- 
ment and checking the power of the lens 
through the segment as compared with the 
power of the lens at an equal distance 
above the optical center. This will enable 
you to determine if the plus lens you pre- 
scribed foran addition is duplicated in the Rx. 

When improperly checked, the power of 
the addition can vary anywhere from .09D to 
.37D from what your Rx called for (depend- 
ing upon the power and thickness of the 
distance lens). 

It's inconvenient to reverse the lens to 
determine the power of the addition. But it's 
the only way to determine the true value of 
the Rx. And it's the only way to make sure 
that your patient gets the quality lens that 
you prescribed. 
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18 new ways 
to treat patients: 
18 new Press-On Lenses 


These eighteer new lens powers dramatically 
extend the treatment capabilities with Press-On 
Optics by OSG. The 1mm-thin membranes now 
range in power from +1D through - 20D, in- 
cluding popular fractional diopters. All are light- 
weight, apply im minutes, are cosmetically at- 
tractive and optically outstanding. 


With the new powers, Press-On Lenses can now 
provide help: 


For Post-Operative Cataract Patients... 


by permitting immediate post-op wearing of an 
aphakic correction in their own familiar specta- 
cles ... by providing aspheric correction with 
the widest pancramic field of view available 


For Low Vision Patients... 


by applying needed power to the ocular sur- 
face of even larce diameter high fashion frames 
... by providing a large diameter bifocal field 
not previously evailable above +3.5D ... by 
using as regular bifocal segments up to +6D 
while providing sufficient decentration to obtain 
binocular fusion 


For Patients witF Vocational Demands... 


by meeting unique gaze requirements of librar- 
ians, dentists, carpenters, etc. with specially 
located power segments . . . by providing extra 
magnification for fine work of jewelers, machin- 
ists, inspectors end others . . . by supplying an 
added safety "laminate" to the ocular surface 
of a regular spectacle lens . . . by making hy- 
peropic spherical corrections to the irside sur- 


) 


face of welders' or machine operators' goggles 
... by adding immediate spherical power to 
industrial safety glasses for faster on-the-job 
utilization of new personnel. 


For Patients with Special Hobbies... 

by providing out-of-the-way or high-power, 
segments for hobbyists and sportsmen, such 
as golfers, bowlers, stamp collectors, model 
builders, fly tyers, etc... . by making hyperopic 
spherical correction to the inside surface of 
skiers' or skin divers' goggles 


For Bifocal Patients... 


by allowing use of higher power segment in var- 
ious sizes, shapes and positions not previously 
possible . . . by helping beginning presbyopes 
establish acceptance of bifocal correction on 
existing single vision spectacles . . . by creat- 
ing an intermediate range over existing bifocals 
for new trifocal wearers before grinding in glass 
or plastic . . . by converting single-vision sun- 
glasses, including Polaroid and Photochromic, 
to bifocals ... by providing segments usable on 
large size fashion frames 


New Press-On Lens plus powers—1D through 
8D and 14D through 20D—supplement the 9D 
through 13D lenses originally introduced by 
OSG. All are available from an ophthalmic dis- 
tributor near you. For more information about 
the Press-On Lens System contact your local 
distributor or write, Optical Sciences Group 
Inc., 24 Tiburon Street, San Rafael, California 
94901. 
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Re-usable, if desired... up to 12 usages reported. 
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* Designed for Ramon Castroviejo, M.D. 
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with a contact lens insurance program that 
has been thoroughly tested for 10 years... 





insures 
"soft contact 
lenses 


RLI began preparations for the new soft contact lens years ago. Yes, that's right! RLI's ig 
regular contact lens protection program has been years ahead of its time. Our program 
and its systems have been thoroughly and successfully tested by the ophthalmic profes- 
sion for ten years. This is your assurance of simplicity, reliability and integrity for you and 
your contact lens patients. Its many easy operating features, low premium cost, the 
highly effective recall system are immediately adaptable to the new soft contact lens 
situation. 





We have made one significant change for soft contact lens wearers. RLI has strength- 
ened the automatic recall system by adding a six month recall regardless of the term 
of the patient's policy. This means that your soft contact lens patients will receive a 
reminder to have their eyes examined and/or lens inspected every six months. 


This six month recall for soft contact lens wearers will be available through both our 
regular, and the Rx 6/12 laboratory programs. 


For further information about RLI's regular and soft contact lens insurance program, 
contact RLI today! 


RLI...Proven assurance of reliability and integrity 
for you and your contact lens patients. 


REPLACEMENT LENS, INC. 


804 Lehmann Building / Peoria, Illinois 61602 
Telephone: 309 / 676-0581 
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When fitting contact lenses: i 
against the risk of infection inherent in 
the use of sodium fluorescein solutions, stain 
eyes with sterile Fluor-l-Strip-A. T. 
No excess fluorescein to stain the 





conjunctiva at the temporal side. For all these 


benefits: Specify Ayerst 


FLUOR-I-STRIP*A.T. 
(sodium fluorescein) 


STERILE OPHTHALMIC APPLICATORS. 





Each applicator contains not less sorbate 80, boric acid, potassium 
than 1.0 mg. sodium fluorescein chloride, and sodium carbonate. 
_ -—provided by precise impregna- Supplied: No. 1048—Boxes of 
tion with a solution of sodium 100 envelopes, each envelope 
fluorescein and 0.5% chlorobu- containing 2 firm sterile applica- MERE? ARAB TORIA 

tanol (chloral derivative), poly- — tors—one for each eye, New York, N.Y, 10017 7047 
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Who's Out of Date? 


Doctors are increasingly being blamed for not 
bringing to their patients enough of the benefits 
of recent medical progress. Overwork, isolation 
and frank lack of motivation are cited as con- 
tributing toward an inability to keep up to date. 
Rarely is it suggested that a substantial amount 
of the trouble might be due to our system of 
medical education. 

The fact is, however, that the accelerating ac- 
cumulation of scientific knowledge has made our 
style of medical education as out of date as its 
oldest products, and with less awareness in the 
universities than in the remotest doctor's office. 
The amount of information now both available 
and necessary for proper patient care has grown 
far beyond the ability of any person to carry in 
his head. Despite any disclaimers to the contrary, 
the vast apparatus of American medical educa- 
tion has not accepted that fact and continues 
with what it perceives as its mission of program- 
ming its graduates with sufficient information for 
a lifetime of practice in some specialty. The chief 
instrument for enforcing this self-defeating de- 
mand for memorization on students and house 
officers (and the chief evidence of that demand) 
is our elaborate hierarchal test complex. As pres- 
ently constituted, the tests given by the National 
Board of Medical Examiners and all the major 
specialty boards limit the information a candi- 
date may use to what he carries into the hall in 
his head. Most medical-school tes:s do the same 
thing. 

After eight years of such tests it is small won- 
der that the average graduate adopts a style of 
practice in which all the information he uses is 
what he can remember. Yet, as unconscious of 
what they are doing as the most mindless of 
L.M.D.', medical educators persist in writing 
the same prescription over and over, ordering 
bigger and bigger doses of the same medicine, 
despite the obvious signs that it is not working 
and the patient has had far too much already. 

What are seme of the effects of clinging to this 
outmoded concept of medical education? 

The first is on the student. The requirement 
to commit facts to memory has long been recog- 
nized as taking much of the fun out of medical 
school and to a degree out of residency. Worse 
than that, it severely limits the scope of what is 
taught. For example, the amount of factual data 
that can be memorized for the first part of the 
National Boards seems not to represent the best 
possible scientific preparation for a career that 
will be at its peak in the year 2000. On the wards, 
patient care and the development of clinical 
skills and judgment suffer while attending pro- 
fessors deliver extemporaneous board-oriented 
lectures. 


The second effect is on the doctor. Many of 
our best men pay a terrible personal price in a 
fore-doomed struggle to "keep up." There are 
many doctors' wives who will testify that, next 
to the telephone, it is the stack of unread jour- 
nals on their husbands' desks that most intrudes 
on what should be evenings spent in a happy 
domestic relation. The journals are either being 
read or worried about, in either case casting a 


discouraging spell on the evening. Journal read- , 


ing becomes a joyless exercise, with the reader 
racing for speed and retention and wondering 
if he should take a course in speed reading, if 
only he could find the time for it. 

Finally, and most importantly, is the effect on 
the problem patient and his chances of getting 
the best possible care. An enlightening study* 
of a doctor's day clocked the minute-by-minute 
activities of 20 internists and general practition- 
ers. There was not a single notation suggesting 
that any one of the 20 stopped to look up any- 
thing pertaining to any one of the patients he 
saw during an entire week. Clearly, some patients 
were being shortchanged. 

If we are to train doctors who will do better 
than this, we must shift our emphasis toward the 
skillful obtaining of information rather than on 
its retention. The whole fabric of medical edu- 
cation must be altered to emphasize that differ- 
ent orientation. One of the first things to be 
changed must obviously be the tests. Most writ- 
ten tests, including those of the specialty boards, 
could well be taken to the library before being 
returned. The passing grade might be moved 
close to 100 per cent, and candidates given two 
or three chances to pass. Oral examinationse 
could be similarly modified to allow the candi- 
date an appropriate search for information. In- 
struction should be at more basic levels than at 
present and designed to help promote a critical 
understanding of specific articles. There should 
be further emphasis on training the student to 
develop judgment in when to turn to the library 
for help, skill in using available sources of in- 
formation and retrieval, and a discriminatory 
critical taste in reading the medical literature. 

Graduates of such a system should do much 
better than present ones in making effective use 
of the information that will come to be available 
at an increasing rate over their lifetimes. 


E. WILLIAM ROSENBERG, M.D. 
New England J. Med. 284:850, 1971 


* Brody BL, Stokes J III: Use of professional time 
by internists and general practitioners in group and 
solo practice. Ann Intern Med 73:741-749, 1970 
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Now Alcon introduces... 


all the advantages in : ^3 
extraocular use that BSS provides — 
in intraocular surgical use | 
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balanced salt irrigating solution 


physiologically balanced — unlike other external irrigating 
solutions EYE-STREAM is a balanced salt solution (cytophilic), 
containing the sevem principal ionic species found in the fluid 
that bathes internal cular tissues. 

and it is ready-to-use — anytime and anywhere: office, 
clinic, emergency rcom, home. Just twist the cap, 

squeeze the plastic dispenser bottle (one hand will do it), 

and EYE-STREAM goss to work. 

assured sterility end stability —the EYE-STREAM solution 
as contained in the bottle is sterile; preservative protects against 
contamination afterthe bottle has been opened. 


this versatile ophtha mic irrigating solution 

washes out foreigr bodies, mucus secretions, fluorescein, chemicals 
cleans up after gomiometry, tonometry, office surgery, 

contact lens fitting and all without irritating delicate ocular tissue 


and for all intraocular surgical use... 
BSS™ (Balanced Sdt Solution, Alcon®) 


Available: 1 fluid ounce and 4 fluid ounce sterile plastic dispenser 

bottles. Ingredients: Sodium chloride, potassium chloride, calcium chloride, 
magnesium chloride, sodium citrate, sodium acetate, purified water. 
Preservative: Benzalkorium chloride 0.0195. Directions: Flush eye(s) as 
needed, controlling flow rate by pressure on bottle. Warning: Keep 
container tightly closed? Do not touch dispensing tip to any surface since 
this may contaminate sclution. Not for injection 


ALCON LABORATORIES, INC. / Fort Worth, Texas 76101 
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AN APPRAISAL OF THE DUALITY CONCEPT 


THE GIFFORD MEMORIAL LECTURE* 


GooDWIN M. Brernin, M.D. 
New York, New York 


Ophthalmic physiologists have long been 
intrigued by the observation that the differ- 
ent types of eye movement have characteris- 
tically different time courses ranging from 
the extremely rapid to the very slow. Fast 
saccadic, or version (phasic) movements 
may reach a speed of 400-600 degrees per 
second, requiring only milliseconds for com- 
pletion, while slow vergence (tonic) move- 
ments in the order of 10-20 degrees per sec- 
ond may require up to a second for comple- 
tion, This duality of function has led to the 
postulation of an underlying dual anatomic 
and physiologic mechanism described in a 
landmark paper by Hess and Pilar,? 1963. 
Considerable evidence has been adduced 
from anatomic, pharmacologic, and physio- 
logic studies to support this concept. Rapidly 
proliferating experimental data, however, 
now indicate a vastly more complex orga- 
nization than was initially thought to be the 
case. The suggestion that a system involving 
both somatic and autonomic elements ac- 
counts for the rapid and the slow movements 
respectively (Alpern and Wolter,’ 1956) has 
not been substantiated. 


From the Department of Ophthalmology, New 
York University School of Medicine. This study 
was supported in part by Grants EY00191-13 and 
EY00309-05 from the National Eye Institute. 

* Presented before the Chicago Ophthalmological 
Society on May 22, 1970. 

Reprint requests to Goodwin M. Breinin, M.D., 
Department of Ophthalmology, New York Uni- 
versity School of Medicine, 550 First Avenue, New 
York, New York 10016. 


ANATOMY 


Extraocular muscle of man and most ani- 
mals contains both extrafusal (motor) fibers 
and intrafusal (spindle) fibers. The latter 
have not been seen in extraocular muscle of 
rabbit, cat, and dog but do occur in primates. 

The organization of extraocular muscle 
into small-diameter and large-diameter ex- 
trafusal muscle fibers has long been known 
(Kato,? 1938). On the basis of fiber histol- 
ogy the former have been called "felder- 
struktur,” and the latter "fibrillenstruktur" 
in the terminology of Kruger,* 1949, end 
Kruger and Gunther,’ 1955. Felderstruktur 
refers to the fieldlike appearance of the small 
fiber in cross section with poor, irregular de- 
marcation and separation of the myofibrils 
by the very scanty sarcoplasmic reticulum. 
The fiber is considered to be slow or tonic. 
Fibrillenstruktur refers to the fibrillar ap- 
pearance of the large fiber in cross section 
with well-demarcated myofibrils surrounded 
by an abundant sleeve of sarcoplasmic retic- 
ulum. This is the typical twitch or fast fiber. 
The slow fiber has been most extensively 
studied in the frog "tonus bundle." Kruger's 
terminology has proved popular although 
with increasing information (Zenker and 
Anzenbacher, 1964), the distinction be- 
tween the two types begins to blur. 

The earliest physiologic studies of the -wo 
fiber types were also carried out in amphibia 
—by Tasaki & Mizutani,’ 1944, in the toad, 
and by Kuffler and Vaughan Williams,*? 
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1953, in frog iliofibularis. The twitch fiber 
of extraocular muscle closely resembles the 
twitch fiber of skeletal muscle. It receives in- 
nervation from large diameter motor nerves 
(alpha range) and exhibits one or two motor 
end plates resembling the “en plaque" ending 
with many post-junctional folds. The tonic 
fiber of extraocular muscle has no counter- 
part in the peripheral skeletal musculature of 
mammals although it is also present in the 
stapedius amd tensor tympani muscles of the 
middle ear. It bears resemblance to the tonic 
fiber of the frog. It receives innervation from 
small-diameter motor nerves (gamma spec- 
trum) and exhibits nerve endings distributed 
along its length resembling the multiple “en 
grappe" endings. These lie in apposition to 
the sarcolemma with few or no post-junc- 
tional folds. There is good evidence that 
muscle fibers with distributed innervation 
receive nerve fibers from more than one 
nerve cell (polyneuronal), a quite unique sit- 
uation giving rise to the possibility of a vari- 
ety of methods of control and response. The 
exact locations and relations within the ocu- 
lar motor nuclei of the cell bodies of nerves 
supplying twitch and slow (tonic) fibers are 
not yet known. 

The typical twitch muscle fiber has a well 
delineated transverse tubular system which 
in association with two terminal cysterns of 
the longitudinal sarcoplasmic reticulum 
forms characteristic triads. These triads are 
located at the junction of the A and I bands 
of the sarcomere in mammals. The trans- 
verse tubule is in continuity with the surface 
membrane (sarcolemma) and provides a 
conductive pathway for the nerve action cur- 
rent from the fiber surface into its interior. 
In this way, depolarization activates the 
rapid excitation-contraction coupling mech- 
anism with calcium release from the sarco- 
plasmic reticulum to the myofibril and its re- 
capture by the sarcoplasmic reticulum during 
the repolarization phase. The actual contrac- 
tion of the fiber presumably occurs by the 
sliding of the thin actin past the thick myo- 
sin filaments within the sarcomeres through 
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the formation of reversible chemical bonds 
or bridges (sliding filament theory). 

The tonic muscle fiber has few or no 
triads and only a rudimentary transverse tu- 
bular system. The excitation-contraction 
mechanism, therefore, lacks the physical ba- 
sis for rapid muscle contraction. The distrib- 
uted innervation 1s necessary for contraction 
of the whole fiber which occurs slowly and 
segmentally rather than in the rapid, all or 
none manner of the twitch fiber. The most 
recent studies of extraocular muscle suggest 
that between the tvpical twitch and slow 
fibers occur three other fiber types interme- 
diate in structure, enzyme profiles and pre- 
sumably function ( Peachev,'? 1969). 


ULTRASTRUCTURE 


Reports on the ultrastructure of extraocu- 
lar muscle are in close agreement concerning 
some fibers but at striking variance with re- 
spect to others. In a recent conference, Pea- 
chey,’° 1969, reviewed the literature and at- 
tempted a synthesis of these conflicting and 
confusing findings. 

He criticized the concept that the muscle 
fibers run the whole length of the muscle. If 
they do not, then transverse sections of the 
muscle could show marked differences de- 
pending on the leve! of section (vide infra). ` 
It is also clear that there is a considerable 
species variation so that the fiber characteris- 
tics of rabbit, cat, dog or monkey do not cor- 
respond precisely with each other or with 
man. In addition, there is variability among 
the extraocular muscles themselves. Thus the 
ultrastructure of superior oblique differs 
from rectus and even inferior oblique. It has 
been noted that the levator and retractor 
bulbi appear to contain only twitch fibers. 

It is generally agreed that a layer of small 
fibers invests the orbital surface of the mus- 
cle. The small fibers, however, also occur 
throughout the thickness of the muscle. 
Kern,'* 1965, recorded in vitro acetylcholine 
contracture of the orbital surface layer of 
tonic fibers which could be readily separated 
in the rabbit. Miller,'? in 1967, found the sur- 
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face layer to correspond with red muscle by 
histochemistry and its heavy content of mito- 
chondria. He defined the central muscle mass 
by these criteria as white. His assumption 
that the surface layer is responsible for ver- 
gence and fixation while the center is used 
for following and saccadic movement, while 
intriguing, cannot be accepted as fact for 
reasons which will be presented later. 

The structural definitions of twitch and 
slow fiber have been steadily changing. The 
large fibers which show abundant sarco- 
plasmic reticulum discretely separating the 
myofibrils ; with regular, regimented Z lines; 
with clear-cut triads at the A-I interface of 
the sacromere; with well-delineated M lines, 
singly innervated with only one or two en 
plaque type endings showing numerous post- 
junctional folds, are accepted as twitch, fast, 
fibrillenstruktur fibers. The small fibers ex- 
hibiting scant sarcoplasmic reticulum with 
coalescent, poorly separated myofibrils ; with 
wavy, irregular, poorly registered Z lines; 
with few or no triads; with absent M lines ; 
with multiply innervated en grappe type end- 
ings showing few or no post-junctional folds 
are accepted as slow, tonic, felderstruktur 
fibers. The typical slow fiber may have heavy 
accumulations of mitochondria and demon- 
strate abundant succinic dehydrogenase en- 
zyme activity indicating an extensive oxida- 
tive metabolism characteristic of slowly con- 
tracting muscle. The tvpical twitch fiber has 
a scanty mitochondrial concentration and an 
enzyme profile indicating a glycolytic metab- 
olism characteristic of rapidly contracting 
muscle. Nevertheless, marked variations of 
morphology, mitochondrial and enzyme dis- 
tribution have been reported in the extraocu- 
lar muscle fibers. 

After reviewing the literature, Peachey” 
has delineated five fiber types—two on the 
orbital surface of the muscle and three in 
the interior. These vary from the typical 
twitch and slow to markedly atypical fibers. 
He cautions against the easy acceptance of 
such terms as fast and slow; fibrillenstruk- 
tur and felderstruktur, en plaque and en 
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grappe. That the extraocular slow fiber is in- 
deed analogous to the frog slow fiber is in 
question as well as the entire present correla- 
tion of structure and function. The presence 
or absence of M lines may turn out to be re- 
lated to fixation technique; innervation pat- 
tern (single or multiple) may also prove an 
unreliable criterion ; fiber size is also unrelia- 
ble since some fibrillen-type fibers are 
smaller than some felder-type fibers. Never- 
theless, until more precise information and 
analysis is available we may be forgiven for 
persisting in the use of these terms for heu- 
ristic and practical reasons. 

In our laboratories, Davidowitz has re- 
cently devised a method for correlating the 
fine structure of longitudinal and transverse 
sections of given extraocular muscle fibers. 
Specific cells may be preselected for this 
purpose from serial cross-sections of the en- 
tire muscle, thus making it possible to re- 
peatedly examine the same fiber along its 
length. 

Preliminary findings indicate that the de- 
tection of all fiber types within an extraocu- 
lar muscle may require that one sample that 
muscle thoroughly along its length, insofar 
as the distribution of fiber types and their 
layering apparently varies considerably from 
origin to insertion. Even the orbital surface 
layer of small-diameter cells may be seen to 
subdivide into two layers of different fiber 
diameter at some portions of the muscle, 
while elsewhere along the surface only one 
or neither of these populations may appear. 

If these observations are sustained it will 
help explain the varying reports in the litera- 
ture. Of interest is a recent report by Floyd," 
in 1970, of a previously undescribed cholin- 
esterase-staining — muscle-fiber-muscle-fiber 
junction in cat extraocular muscle. This adds 
to the complexity of fiber relationships and 
raises many questions of fiber function, 


PHARMACOLOGY AND PHYSIOLOGY 


The pharmacologic responses of extra- 
ocular muscle have long been of great inter- 
est. Frequently cited is the unusual sensitiv- 








1 AMERICAN JOURNAL 


ity of this muscle to acetylcholine, choline, 
and nicotine ( Duke-Elder and Duke-Elder,'4 
1930, Brown and Harvey, 1941). It has 
been shown by Breinin and Perryman,'? 
1964, that the enhanced chemical sensitivity 
of extraocular muscle over peripheral skele- 
tal muscle does not hold up with the excep- 
tion of the phenomenon of contracture—the 
sustained contraction of the muscle fiber in 
the absence of muscle action potentials. 
Drug-induced contracture constitutes a ma- 
jor distinc ion between these muscle types 
and has beem stated to depend upon the 
slow, multiply innervated fibers (Kern™ 
1965) which tend to be concentrated in the 
outermost “orbital) surface of the extraocu- 
lar muscle. The phenomenon is best seen af- 
ter the use of succinylcholine, which depolar- 
izes the muscle fibers, presumably engender- 
ing a flaccid paralysis of the twitch fiber and 
a contracture of the slow fiber. Contracture 
may produce up to one-third of the maximal 
tetanic tension ( Bach-y-Rita and Tto,!* 1966, 
Eakins an1 Katz,!* 1966). Lacking the slow 
fiber, pertpheral skeletal muscle does not 
show cont-acture to a comparable drug con- 
centration. 

It has been reported that the extraocular 
muscles contract with epinephrine (Eakins 
and Katz, *"? 1966-7, Sanghvi,” 1967). This 
is a deba-able point, conflicting with other 
reports (Breinin and Perryman,? 1964). 
Neither stimulation nor paralysis of the cer- 
vical sympathetic neural chain induced or al- 
tered the response of the extraocular muscle 
(Brecher and Mitchell? 1957, Van Allen 
and Blod,” 1960). It seems doubtful that 
epinephriae is a physiologic stimulant of ex- 
traocular muscle, although it may exert indi- 
rect effec-s producing weak contraction. The 
responses of extraocular muscle to cholino- 
mimetics have been reported recently by 
Sanghvi and Smith,?* 1969. They believe 
that the drug-induced activation of mixed 
muscle systems (twitch and slow) may be 
due to d rect depolarization and contracture 
plus prcpagated membrane depolarization 
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consequent to a drug-induced effect post- or 
presynaptically. The contribution of each of 
these routes of activation is a function of 
dose of the stimulant. They also found, sur- 
prisingly, that the eye muscles are less sensi- 
tive to tubocurarine than limb muscles and 
suggest that the slow fibers are more sensi- 
tive than the twitch fibers. These observa- 
tions, however, are at variance with clinical 
experience in man. The authors point out 
morphologic, physiologic, and pharmacologic 
similarities of the slow muscle fiber and the 
slow intrafusal spindle fibers of cat. 

The ability of extraocular muscle to con- 
tract very quickly reflects its organization 
into small innervation ratio units resulting in 
a very brief twitch and a high tetanus fusion 
frequency. The twitch time of 5-8 msec 
(Cooper and Eccles,?* 1930) and the high 
fusion frequency (400-600°) appear based 
on the fast twitch fiber. The classic slow 
fiber has a much longer rise time (20-27 
msec) and a long decay (up to 200 msec) 
(Bach-y-Rita and Ito," 1966). It produces 
prolonged segmental, graded contractions 
rather than twitches and has a very low fu- 
sion frequency (15-25). The controversial 
“slow, multiply innervated twitch fiber” pre- 
sumably produces an intermediate speed con- 
traction. 

The existence of a fast and slow response 
system in extraocular muscle of the cat was 
most convincingly shown by Hess and Pilar? 
in 1963. They patterned their experiments 
on the studies in frog by Kuffler and Vaughn 
Williams,*? 1953, which conclusively dem- 
onstrated the existence of slow and fast 
nerve and muscle fibers. Tasaki and Mizu- 
tani,’ 1944, had previously demonstrated the 
dual response in the toad. The fast fiber in 
the frog corresponds with the usual twitch 
skeletal muscle fiber. The slow fiber is unique 
and is found in muscles subserving amplexus, 
the prolonged grasping of male and female 
frogs during mating. The fibers differ in 
membrane potential, end-plate, and minia- 
ture end-plate potentials and particularly 
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in the existence of typical all-or-none, prop- 
agated action potentials (spikes) in the 
twitch fiber whereas only multiple, non- 
propagated, small junctional potentials occur 
in the slow fiber. The twitch fiber shows the 
usual non-graded contraction, whereas the 
slow fiber exhibits graded contractions. Hess 
and Pilar,? in 1963, used intracellular micro- 
electrode techniques to characterize the elec- 
trophysiologic properties of the two fiber 
types in cat extraocular muscle. They also 
determined the innervation pattern and his- 
tology by both light and electron microscopy. 

They found that one fiber group (twitch) 
had propagated action potentials averaging 
80 mv. These cells had resting potentials 
averaging 65 mv. The end-plate potential 
had a rise time of 2-3 msec. A second fiber 
group (slow) had complex non-propagated 
potentials of much smaller amplitude (12-14 
mv) arising from multiple sites within the 
fiber and exhibiting a polyneuronal origin. 
The membrane potential of these cells aver- 
aged 45 mv. 

Miniature junctional potentials were re- 
corded from both groups of fibers and 
showed a longer duration and higher ampli- 
tude in the slow fiber. 

Bach-y-Rita and Ito," 1966, carried out a 
similar study on the cat, The principal dif- 
ference lay in their report that slow fibers 
were also able to produce propagated action 
currents (spikes) when suitably stimulated. 
In fact, the authors stress the existence of 
the “slow, multiply innervated twitch fiber.” 
This has become a central point of contro- 
versy since it indicates loss of distinction be- 
tween the two groups. The fiber groups, 
however, were differentiable by impulse con- 
duction velocities, range of membrane poten- 
tials, amplitudes and frequencies of minia- 
ture end-plate potentials, responses to succin- 
ylcholine, frequency of stimulation required 
for tetanus, and by velocities of conduction 
of the nerve fibers innervating each of the 
muscle fiber types. 

The existence of tonic and phasic fibers in 
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extraocular muscle of rabbit was actually 
first shown by Matyushkin,? 1961. He 
clearly recorded typical fast action potentials 
by stimulation of phasic fibers and the slow, 
non-propagated potentials occurring spon- 
taneously in tonic fibers. Similar findings in 
rabbit were obtained by Ozawa,?* in 1964. 
Both described the occurrence of spontane- 
ous potentials only in slow fibers, an obser- 
vation of paramount interest, This correlates 
with reports that only small nerve fibers and 
related central cell bodies show spontaneous 
activity, whereas large-diameter nerve fibers 
and their central connections are silent until 
eye movement is called for. This has led to 
the inference that the constant tonic ac- 
tivity characteristic of the electromyogram 
(EMG) of extraocular muscle is a product 
of the slow motor system exclusively. It has 
also been proposed that saccadic movement 
is a property solely of the fast motor system 
whereas vergences, fixation, and pursuit 
movements are attributable to the slow sys- 
tem. The importance of these concepts to 
clinical ophthalmology is self-evident, but 
they are far too simplistic and do not fully 
accord with the facts. 

A precise interpretation of the normal 
EMG of extraocular muscle still eludes us. 
The motor unit activity of tonic firing 
clearly consists of propagated spikes. These 
could not arise from non-propagated junc- 
tional potentials and could not be a product 
of the slow system unless we accept Bach-y- 
Rita and Ito's postulation of the slow, multi- 
innervated twitch fibers; hence the impor- 
tance of establishing the existence and role 
of such spike producing slow fibers. Studies 
of ocular kinesiology have not shown an ex- 
clusive role for either twitch or slow fibers— 
in fact, both systems appear implicated in all 
movements but may differ in the degree to 
which they are involved. It seems reasonable 
to suppose that the fast system plays the pre- 
dominant role in saccades, whereas the slow 
system is primarily involved in vergence, 
fixation, and perhaps pursuit, providing the 
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sustained and steadying features of such 
movements. The seductive charm of this rea- 
soning, however, must not lead us to prema- 
ture conclusions, Nothing is yet established 
in fact. These considerations have led to 
more rigorous efforts to establish the electro- 
physiologic characteristics of the slow fiber 
system. Pilar,” 1967, analyzed electrical and 
mechanical responses of the cat superior 
oblique slow &ber. He convincingly demon- 
strated that under a variety of conditions the 
slow fibers respond with graded contractions 
and without propagated overshoot poteatials. 
He pointed out sources of error :n Bach-y- 
Kita and Ito's arguments for the slow, multi- 
ply innervated twitch fiber. The classic slow 
and fast systems are given strong support by 
his paper. Ozawa, Cheng, Davidowitz, and 
Breinin,** 1969, reported a combined physio- 
logic and morphologic study of potentials 
and fiber type in extraocular muscle. EMG 
potentials were recorded simultaneously with 
spontaneous intracellular multifccus slow 
potentials, using computer and optical tech- 
niques. EMG potentials clearly synchrcnous 
with the spontaneous intracellular potentials 
were found to be monophasic and at least 4 
msec in duration—clearly different than 
spike potentials. After recording such poten- 
tials the same fibers were intracellularly 
stained with the dye-fast green injected 
through the recording micro-electrode; the 
marked fibers were then stained for innerva- 
tion type by cholinesterase stain, A positive 
correlation of slow potential with the multi- 
ply innervated fiber was obtained. The re- 
corded potentials closely resembled those ob- 
tained by Matyushkin,?® 1964, and Nemet 
and Miller, 1968, and interpreted by them 
as arising in slow fibers. A similar correla- 
tion has been obtained in spike-producing, 
singly innervated fibers. 

In a series of experiments?? determining 
membrane potential, the occurrence of spon- 
taneous potentials, the ability to produce ov- 
ershoot spikes by stimulation, and the corre- 
lation with fiber type through fiber marking 
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with fast green and cholinesterase stain for 
innervation pattern, it was found that an ov- 
ershoot spike potential was obtained in two 
“silent” fibers of multiply innervated type. 
Of 53 fibers producing spontaneous, slow, 
multifocus potentials, none could be stimu- 
lated to produce action potentials. An addi- 
tional 23 "silent" fibers in which spike po- 
tentials could be evoked were found to be 
singly innervated. 

In reviewing electromyograms of extra- 


ocular muscle, many traces have been ob- 


tained showing long duration, monophasic 
waves. These were originally misinterpreted 
as "envelopes" owing to the remoteness of 
the electrode from active muscle fibers. On 
further probing of the muscle, areas of spik- 
ing activity were usually obtained. In some 
muscles no spiking activity at all was en- 
countered. Under general anesthesia spike 
activity is rare whereas traces of slow mono- 
phasic activity are frequently obtained. 
These appear reasonably to be of slow fiber 
origin. In decerebrate cat experiments the 
extracellular electrode was applied to the ex- 
traocular muscle surface by means of a ma- 
nipulator. Frequently, one obtained pure 
slow activity consisting of long-duration 
monophasic waves. With gradual penetra- 
tion, layer by layer, the activity shifted to 
spikes. On reversal of direction, the surface 
slow activity was again encountered. This 
suggests that it is entirely possible to record 
classic slow activity in the extracellular 
EMG electrode (Breinin, unpublished ob- 
servations. ) 

The question still remains unanswered 
whether spike activity may also reflect the 
slow motor system. Until this point is re- 
solved it will be difficult to ascribe a given 
movement to a specific fiber type or system. 

It is tempting to speculate but premature 
to aver the existence of a differential pathol- 
ogy involving the fiber systems. Is strabis- 
mus attributable to a derangement of one or 
the other systems or to an imbalance between 
them? Are neuromotility disorders related to 
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specific defects in fiber mechanisms? Is 
there a differential susceptibility of fast and 
slow fibers to various pathologic agents and 
conditions? If such fiber-specific pathology 
does exist, it may lead to a differential ther- 
apy and hence to a more rational etiologic 
and therapeutic approach to extraocular 
muscle disorders. 


BIO-ENGINEERING 


The increasing application of engineering 
principles to the oculomotor system has been 
most productive. The dynamics of extraocu- 
lar muscle have been extensively investigated 
by Robinson??? 1964-69, employing the 
classic approaches of muscle force-velocity 
and length-tension plots and by study of the 
nature of orbital resistance. From these 
studies it is possible to formulate muscle 
models and to speculate on the servo-systems 
which govern eye movement. Although still 
in their infancy, these investigations have led 
to valuable insights in both normal and ab- 
normal oculomotor physiology. 

Robinson has analyzed the mechanics of 
ocular saccadic, smooth pursuit, and ver- 
gence movement in man. His findings are 
summarized as follows along with some 
comments and criticisms. 

1. The eye is impulsively driven in a sac- 
cade by a brief burst of force much larger 
than that needed to hold the eye in its new 
position. 

2. The mass of the eyeball plays a negligi- 
ble role in determining the time course of the 
saccade. 

3. There is no active checking. The eye- 
ball is decelerated by the highly viscous na- 
ture of the orbital supporting structures. 

The last conclusion is evident in EMG 
traces of saccadic movement which show an 
abrupt inhibition of the agonist at the termi- 
nation of a saccade without any preceding 
checking action by the antagonist. The sac- 
cade is thus ballistiform in nature. It is ex- 
traordinary that the viscous orbital resis- 
tance, including that of the muscles them- 
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selves, is sufficient to stop high-velocity sac- 
cades with minimal overshoot—almost as 
though the globe hits a stone wall. 

4. Larger saccades are achieved by in- 
creasing the duration of the excess force ap- 
plied since the intensity of the force, al- 
though large, is limited. In engineering par- 
lance this is termed frequency compensation 
(or neural pre-emphasis). 

5. Smooth pursuit movements are mark- 
edly different than saccadic and exhibit quite 
different mechanical parameters. 

This evidence is adduced for separate and 
independent control systems. There is no ba- 
sis, however, for assuming that separate 
fiber types are involved. Typical spike EMG 
traces correlate closely with a given move- 
ment. There is no evidence of classic slow 
fiber activity unless we accept Bach-y-Rita 
and Ito’s postulation of slow, multi-inner- 
vated twitch fibers. 

6. Vergence movements, on the other 
hand, show a slow rise of tension compared 
with other movements. The time course of 
vergence movements suggests a very differ- 
ent neuromuscular control mechanism and 
leads to the implication of the slow fiber sys- 
tem. 

The evidence of tension ( Robinson?*) and 
EMG (Miller,?5 1958) studies indicate that 
the peak of tension may outlast the peak of 
recorded electrical activity. This lack of cor- 
relation is the basis of the suggestion that a 
fiber system not recorded in the EMG is ac- 
tive—presumably of slow motor type. There 
are many sources for error in this sugges- 
tion. The EMG electrode may not have been 
placed suitably with respect to the active 
units and hence did not record them, as Rob- 
inson notes. The fact that some units may 
have a specific field of action and thus not be 
commensurate with tension; has also been 
known for many years. But the fact that 
classic slow fibers can be recorded in the 
EMG is of fundamental importance and 
these have not yet been demonstrated in ver- 
gence studies. That the slow, multi-inner- 
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vated twitch fibers postulated by Bach-y- 
Rita and Ito are responsible for the slow 
time coursc of vergence awaits demonstra- 
tion. It appears reasonable that both slow and 
twitch fibers operate in vergence but to dif- 
fering exter ts. 


CONCLUSION 


The attempt to correlate specific fiber 
types and function is at present bogged 
down in uncertainty. We do not know how 
many different fiber types actually exist. The 
early exposition of two fiber types, fast and 
slow, is being discarded in favor of three, 
five or morc fiber types. Indeed, there may 
be a whole spectrum or continuum of fibers 
ranging from slow to intermediate to fast. 
The histologic criteria of separateness are 
beginning to break down so that we do not 
know what exactly constitutes a slow fiber. 
Still less can we ascribe a specific function to 
a specific filer type. It is clear that motor 
systems of xery different organization par- 
ticipate to differing extents in the various 
eye movements. Attempts to unravel the 
puzzle will require much more work at both 
the function:l and structural levels, includ- 
ing the central nervous system and the pe- 
ripheral effector mechanism. Despite its ov- 
ersimplificatior, we must pay tribute to the 
dual-fiber cor cept which has led to the most 
astonishing worldwide development of inter- 
est in the oculomotor system by physiolo- 
gists, anatomists, and ophthalmologists. 
From burgeoning laboratory and clinical 
studies we ar2 gaining a fascinating under- 
standing and appreciation of the complexity, 
diversity, anq utility of the visuomotor 
mechanism. It is reasonable to hope that 
these studies will lead to significant clinical 
advances in strabismus and neuromotility 
disorders. 

We also see in the slow motor mechanism 
a possible link between amplexus in the frog 
and vergence in man—another example of 
nature eternal y adapting structure to func- 
tion, preservirg in the more complex orga- 
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nisms those modifications which serve the 
purpose and have withstood the test of time. 


SUMMARY 


The structure and function of extraocular 
muscle is analyzed in terms of the duality 
concept, which defines a slow and a fast 
motor system based upon slow and fast mus- 
cle fibers. The anatomical characteristics of 
the slow and fast motor system, including 
muscle and nerve, are reviewed with respect 
to light and electron microscopic structure. 
The pharmacology and physiology of extra- 
ocular muscle are reviewed with respect to 
the special properties of the slow and fast 
muscle fibers and their innervation. After 
consideration of the role of the slow and fast 
motor system in the electromyelogram, and 
finally, bio-engineering aspects of ocular 
movement in terms of the slow and fast motor 
systems, it is concluded that there is insuf- 
ficient evidence to ascribe specific functions 
to specific muscle fibers. It is probable that 
eye movements are based upon coordinated 
and integrated action of both slow and fast 
motor systems. The consideration of oculo- 
motor function as manifestation of either a 
slow or a fast motor system is an oversimpli- 
fication, but this concept is proving helpful in 
stimulating research in normal and abnormal 
eye movement. 
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LIMITATIONS OF COVER TEST IN DETECTING STRABISMUS 
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The cover test—the placing of a cover be- 
fore one eye and observing the fellow eye 
for a refixation movement—is of fundamen- 
tal value in the diagnosis of manifest stra- 
bismus. Recently, several ultra-small-angle 
types of strabismus have been described.'-? 
In these conditions, the cover test is essential 
to both definition and diagnosis. Also, the ab- 
sence of a shift on the cover test has been said 
to indicate the absence of strabismus,‘ the 
presence of binocular single vision,^* and bi- 
foveal fixation.* 

The smallest shift detectable with the 
cover test has been estimated to be from one 
to four diopters.°™ Ludvigh' concluded 
that excursions of less than 1 to 2 prism 
diopters could not be reliably perceived by 
the unaided eye. He arrived at this conclu- 
sion by having several examiners individu- 
ally observe the eyes of one subject who per- 
formed voluntary fixation movements of 
known amplitude after a signal by the exam- 
iner. 

In view of the scarcity of comparable ex- 
perimental data and the renewed emphasis 
being placed on the cover test, we have un- 
dertaken the present study in order to define 
the limits of this test. 


METHOD 


Ten experienced examiners with normal 
vision were tested for their ability to detect 
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Fig. 1 (Romano and von Noorden). Experimen- 
tal method. Simulation of cover test in clinical use. 
A small reflex refixation eye movement is induced 
by a prism while the examiner attempts to detect 
and describe it. 
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small saccadic refixation eye movements as 
elicited by the cover test. They included four 
orthoptists, two senior ophthalmology resi- 
dents, two  post-residency ophthalmology 
fellows, and the authors. 

Each individual served as an examiner, 
and then as the subject for a subsequent ex- 
aminer. The experimental arrangement is il- 
lustrated in Figure 1, The subject’s right eye 
fixated a light at five meters. Prisms were 
placed, base-out or base-in, one at a time, be- 
fore the right eye. This induced a small con- 
jugate refixation movement. The examiner 
observed the left eye of the subject through a 
front surface mirror. The front surface mir- 
ror and shield prevented any fusional move- 
ments of the subject’s eyes. It also prevented 
the examiner from observing the time or 
method of induction of eye movements. 

The examiner was requested to indicate 
when the eye had moved and also the direc- 
tion of the movement. Prisms of four, three, 


two, one, and one-half prism diopter’s power 


were presented singly in a statistically deter- 
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TABLE 1 


COVER TEST LIMITATIONS 


RESULTS IN AN EVALUATON OF THE COVER TEST—NUMBER OF ERRORS 


IN 20 TRIALS AT EACH MAGNITUDE OF EYE MOVEMENT 














Eye Movement 
1 2 3 4 
Four AD 0 0 0 0 
Three AD 0 0 0 0 
Two AD 0 0 0 0 
One AD 0 0 3 5 
One-half AD 4 7 5 20 


mined random order. For a control, a rectan- 
gular piece of glass without prismatic power 
was inserted before the subject’s eye at ran- 
dom intervals. With 20 trials of each of the 
five prism sizes, a total of 100 possible eye 
movements was presented to each examiner. 


RESULTS 


The results are shown in Table 1. All 10 
examiners made no error in detecting move- 
ments of two prism diopters or more. For 
movements of one prism diopter, the average 
was 3.6 errors in 20 trials; for movements 
of one-half prism diopter, the average was 
over 10 errors in 20 trials. 

At the 95% probability level, our experi- 
enced examiners were, individually and as a 
group, unreliable in detecting movements of 

"one-half prism diopter. For movements of 
one prism diopter, the group was still not re- 
liable at that probability level, although sev- 
eral individual examiners were. All examin- 
ers were, with no exception, reliable in the 
detection of movements of two prism diop- 
ters or more. The best scores (examiners 1 
and 7) were achieved by an orthoptist in 
training and by an ophthalmology resident. 


DISCUSSION 


In spite of differences in experimental 
technique, our results agree closely with 
those obtained by Ludvigh.? Of the 11 ex- 
aminers in his series, Ludvigh found none 


~ reliable at one-half prism diopter, eight relia- 


ble at one prism diopter, and three at two 
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Examiner Average 
: : ; " 9 10 Errors 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 4 0 14 6 4 3.6 

9 13 4 18 6 16 10.2 


— 





prism diopters. As a group, his examiners, 
like ours, were reliable only in detecting 
movements of two prism diopters or more. 

Therefore, we concur with Ludvigh and 
recommend that two prism diopters be con- 
sidered the smallest deviation routinely de- 
tectable by the cover test. A more conserva- 
tive limit may be appropriate considering or- 
dinary examining conditions. 

We wish to emphasize that the absence of 
a detectable shift on the cover test means 
only that a deviation, if present, is probably 
less than two prism diopters. A negative re- 
sult on the cover test does not necessarily 
rule out strabismus, nor does it imply that 
normal binocular single vision or bifoveal 
fixation is present, For instance, the cover 
test will be negative in cases of microstrabis- 
mus with parafoveal fixation and identity be- 
tween the degree of eccentricity of fixation 
under monocular, and the angle of anomaly 
under binocular conditions.? 

What, then, should be done to close this 
gap in our clinical testing abilities? We find 
ourselves in agreement with Ludvigh's" 
conclusions of over 20 years ago in this re- 
gard: “... either a subjective test should be 
employed or the examiner should use magni- 
fication." The latter should improve the level 
at which reliable results could be obtained. It 
would not, however, aid in detection of those 
forms of microstrabismus in which no move- 
ment of the deviated eye occurs on covering 
the fixating eye. 

Of better value in such situations are tests 
that indicate the degree of binocular cooper- 
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ation. For this purpose, we recommend the 
four-diopter prism test!^!* and tests for 
stereoacuity.*” 


SUMMARY 


Ten experienced examiners attempted to 
detect small monocular refixation eye move- 
ments, simulating the ordinary clinical use of 
the cover test. Reflex refixation movements 
were induced in the observed eye by placing 
prisms ranging from one-half to four prism 
diopters before the opposite fixating eye. A 
shield prevented fusion and the observation 
of movement induction by the examiner. Al- 
though several individual examiners were 
better, the group as a whole could detect only 
movements of two prism diopters or more 
with statistical reliability at the 95% level. 
The cover test, therefore, is considered unre- 
lable for detecting deviations of less than 
two prism diopters. The absence of a detect- 
able shift on the cover test does not rule out 
strabismus or establish the presence of nor- 
mal binocular single vision or bifoveal fixa- 
tion. 
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THE PATHOGENESIS OF RETINAL DYSPLASIA 


ARTHUR M. SILVERSTEIN, PH.D., BENNIE I. Ossur, D.V.M., 
AND ROBERT A. PRENDERGAST, M.D. 
Baltimore, Maryland 


The term retinal dysplasia has been em- 
ployed with two connotations in the ophthal- 
mic literature. Its early use}? was the more 
general, referring to abnormalities in the his- 
togenesis of the developing retina. The term 

„was used more restrictively by Reese and 
Blodi? and Reese and Straatsma* to desig- 
nate a specific syndrome consisting of multi- 
ple congenital anomalies, including bilateral 
ocular abnormalities, presenting a more or 
less typical histopathologic picture. The wide- 
spread application of karyologic analysis 
during the past decade has made it clear that 
most of the cases of this syndrome described 
by Reese and coworkers** were probably re- 
lated to a trisomy in the D group of chromo- 
somes (13-15 trisomy).*? 

In their description of unilateral retinal 
dysplasia cases, Hunter and Zimmerman?’ 
objected to use of the term retinal dysplasia 
to describe the clinical syndrome, and pre- 
ferred to restrict its use to the designation of 
a retinal lesion. They point out that dysplas- 
tic retina may be found in a number of dif- 
ferent types of eye abnormalities, with or 

"without systemic anomalies, and either uni- 
laterally or bilaterally. They, and other au- 
thors, agree that dysplastic development of 
the retina may result from a wide variety of 
non-hereditary causes, and more recently 
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Ricci? has extended the list of genetic contri- 
butions to this pathologic condition. 

There are generally, however, only a lim- 
ited number of pathogenetic mechanisms 
whereby a specific tissue change within the 
body may be effected, A review of the retinal 
dysplasia cases at the Armed Forces Insti- 
tute of Pathology and at The Johns Hopkins 
Hospital suggests that all of the cases may 
conveniently be subdivided into four catego- 
ries. The first three are as follows: (1) those 
resulting from hyperplastic extension of the 
retina into "abnormal" sites away from its 
pigment epithelium, (2) those secondary to 
detachment of the retina from the pigment 
epithelium, and (3) those occurring in an 
otherwise normal location over areas devoid 
of pigment epithelium such as occur in colo- 
bomas. It will be obvious that the underlying 
feature in each of these dysplastic processes 
is the suggested importance of the retinal 
pigment epithelium as the organizing factor 
primarily responsible for the normal histo- 
genesis of the retina during development.!^ 
But another category exists also: (4) an in 
situ dysplastic process which may involve the 
entire retina or only a small portion thereof, 
and in which there is no evidence that the 
dysplastic retina has ever been separated 
from its underlying pigment epithelium. 

It is the purpose of this paper to illustrate 
these four types of retinal dysplasia and to 
discuss their pathogenetic implications. 


MATERIALS AND METHODS 


Our survey included an examination of all 
cases diagnosed as retinal dysplasia in the 
fles of the Eye Pathology Laboratory of 
The Johns Hopkins Hospital as well as a re- 
examination of all similarly diagnosed AFIP 
cases, including those reviewed by Reese and 
coworkers** and by Hunter and Zimmer- 
man.'? No effort was made to review ex- 
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haustively ¿ll other forms of congenital ocu- 
lar anomalizs, although some types of retinal 
dysplasia have been illustrated by cases bear- 
ing other [ rimary diagnoses. 

The histopathologic characteristics of the 
retinal alte-ations described by Reese and as- 
sociates aad by Hunter and Zimmerman 
were applied to the present study. These in- 
clude an aberrantly organized retina with 
typical irregular round or oval rosettes usu- 
ally formed of immature rod and cone pro- 
cesses, wich an external limiting membrane 
and outer nuclear layer and occasionally a 
plexiform layer and inner nuclear layer in 
addition. ín other places there may be disor- 
ganizatiom of the normal cellular pattern, 
with immature cells, and often increased 
amounts >f glial tissue. As will be apparent, 
an abnor nal relationship of the retina to the 
vitreous s frequently but not invariably en- 
countered. 


RESULTS 


DYSPLASIA SECONDARY TO PROLIFERATIVE 
OUTGROWTH OF THE RETINA 


It is occasionally observed that the retina, 
in response to some unkrown stimulus, 
grows cut beyond the boundaries of its nor- 
mal anztomic position. This situation is of- 
ten encountered in the presence of other ocu- 
lar anomalies such as those which accompany 
13-15 trisomy. It may also be seen in in- 
stances of failure of closure of the fetal fis- 
sure w.th cyst formation. In some cases of 
bilaterzl or occasionally of unilateral retinal 
dysplasia, the major portion of the retina 
may be normal in structure and position, but 
retina will be found to have extended past 
the optic disk and up the persisting hyaloid 
stalk toward the persisting and usually hy- 
perplastic primary vitreous (Fig. 1). In such 
situations, the hyperplastic retina is found to 
be dysplastic and may show more or less typ- 
ical rosette formation, starting at the point 
of its departure from the subjacent pigment 
epithelium. In other cases, the posterior ret- 
ina a-ound the optic disk is found to be nor- 
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mal, but the peripheral retina, perhaps ini- 
tially detached by the organizing retrolental 
mass, becomes hyperplastic and grows in- 
ward in a disorganized and dysplastic fash- 
ion (Fig. 2). Where there is incomplete clo- 
sure of the fetal fissure, a hyperplastic retina 
can occasionally be found growing in ectopic. 
locations, sometimes even outside of the 
globe (Fig. 3). Under these conditions, the 
retina 1s almost invariably dysplastic. 

Two points are worthy of note in connec- 
tion with this type of retinal dysplasia. First, 
it is significant that large portions of the ret- 
inas of these affected eyes (i.e., those seg- 
ments lying in normal apposition to their 
pigment epithelium) are found to be normal. 
Of perhaps greater significance, however, is 
the observation that occasionally the prolif- 
erative outgrowth of retina may be accompa- 
nied for part of the way by an analogous 
proliferative outgrowth of epithelium. When 





Fig. 1 (Silverstein and associates). Normal ret- 
ina is present throughout most of the eye. At the 
optic nerve it has grown up along the persisting 
hyaloid stalk, and is dysplastic in this ectopic loca- 
tion (AFIP Case 1305972, hematoxylin and eosin, 
NF. 


NETT. owe. nn 


VOL. 72, NO. 1 


retinal dysplasia described above, there is no 
evidence in these instances that the retina 
has ever been separated from its underlying 
pigment epithelium, although a small tran- 
sient detachment during a critical stage of 
retinal maturation cannot be excluded. 
There is, however, at least one form of 
retinal dysplasia in which it is known with 
certainty that the dysplastic process has oc- 
curred while the retina was in its normal po- 
sition adjacent to the pigment epithelium. 
This form of retinopathy has been produced 
experimentally by infection of the fetal lamb 
with the attenuated bluetongue virus vaccine. 
This interesting biological story is described 
more fully in another paper.? Briefly, the 
organism employed, while modified to be 
nonpathogenic in the adult sheep, proves to 
be highly pathogenic in the young fetal lamb 
and produces hydranencephaly and generally 
a bilateral retinopathy. When the fetus is in- 
fected early in the second trimester of gesta- 
tion, a progressive retinal lesion ensues, with 
a marked cytopathogenic effect on all cell 
layers of the retina. Within the first two 
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Fig. 6 (Silverstein and associates). Coloboma. 
Where pigment epithelium is lacking, the retina is 
dysplastic. Note also dysplastic retina outside the 
globe (AFIP Case 40932, hematoxylin and eosin, 
x48). 


weeks, the resulting disorganization of reti- 
nal architecture is accompanied by the for- 
mation of rosette-like structures (Fig. 9). 
Where destruction of the cellular elements 
of the retina has been extensive, the process 
resolves to leave an attenuated, almost acel- 
lular membrane in some areas, while in other 
areas a more typical picture of retinal dys- 
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Fig. 7 (Silverstein and associates). Cyclopia. Note the transition from normal to dysplastic retina in 
areas where pigment epithelium is lacking (AFIP Neg 60-4275, hematoxylin and eosin, <5). 
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Fig. 8 (Silverstein and associates). Top: Focal 
retinal dys»lasia (arrows) in an eye with other- 
wise normal retina (AFIP Neg. 64-1163, hema- 
toxylin and eosin, X6). Bottom: Higher power, 
showing rosettes which seem to reduplicate the 
outer nuclear layer (AFIP Neg 64-1865, hema- 
toxylin and eosin, x50). 


plasia with rosettes and gliosis is seen (Fig. 
10). It bears emphasis that at no time during 
the course of this retinitis can retinal detach- 
ment from the pigment epithelium be seen. 


DISCUSSION 


Retinal dysplasia appears commonly to be 
associated with the 13-15 trisomy syndrome, 
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in which bilateral retinal and other ocular de- 
fects are generally associated with a variety 
of congenital anomalies elsewhere in the 
body.*? It was on the basis of this concur- 
rence of findings that Reese and coworkers** 
applied the term retinal dysplasia to des- 
ignate the entire syndrome, at a time prior to 
the advent of karyologic analysis, when the 
genetic basis for this disease was unknown. 
This usage was questioned by Hunter and 
Zimmerman," who pointed out that retinal 
dysplasia could be found unilaterally in à 
significant number of cases where other con- 
genital anomalies were absent, and indeed in 
other obviously unrelated disease processes 
as well. These authors suggested that use of 
the term be restricted to the designation of a 
histopathologic abnormality of the retina, by 
virtue of the nonspecific nature of its devel- 
opment and the wide variety of its causes. 
The limited survey which we present in this 
paper strongly supports this view, since reti- 
nal dysplasia has been found to accompany 
not only 13-15 trisomy, but also congenital 
retinal folds,? sex-linked recessive Nor- 
rie’s disease,9!?9 certain colobomas and 
cysts,^!^"* cyclopia,'? idiopathic focal dys- 
plasia of the retina,” and finally an experi- 
mental retinopathy associated with hydranen- 
cephaly produced by viral infection of the 
fetal lamb in utero.'? : 

Those cases of retinal dysplasia which we 
have examined and reported herein appear to 
fall into four distinct categories, some of 
which may, however, be seen together within 
the same eye. Three of these categories ap- 
pear to be based upon a common pathoge- 
netic mechanism. In the first of these, dys- 
plasia of the retina is associated with its pro- 
liferative outgrowth away from the pigment 
epithelium, either from the nerve head along 
a persisting hyaloid stalk, from the periph- 
eral retina toward a persisting retrolental 
mass of hyperplastic primary vitreous, or 
even outside the globe in a colobomatous 
cyst. The second type of retinal dysplasia ac- 
companies detachment of the developing ret- 
ina from its normal apposition to the pig- 
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Fig. 9 (Silverstein and associates). Experimental bluetongue virus disease of fetal lamb. The animal 
was infected at the beginning of the second trimester of gestation and sacrificed 12 days later. Note inflam- 
matory infiltrate, destruction of retinal cells, and immature rosette formation (hematoxylin and eosin, X85). 


ment epithelium, or perhaps may follow a 
failure of coaptation of the primitive layers. 
The third type is encountered when the ret- 
ina suffers disorganized development due to 
a congenital absence of the pigment epithe- 
lium layer, such as may occur at the site of a 
coloboma. These observations appear to sup- 
port the contention that the principal orga- 
nizing factor in the normal histogenesis of 
the retina is the pigment epithelium, and that 
when this layer is lacking, disorganization 
and dysplasia may ensue. This 1s reinforced 
by the finding that even in the vitreous or be- 
hind the lens, retinal organization may be al- 
most normal when juxtaposed to pigmented 
epithelium. It is of interest that the retinal 


Fig. 10 (Silverstein and associ- 
ates). Experimental bluetongue vi- 
rus disease of the fetal lamb. At 
birth (105 days after infection) 
the inflammatory reaction has sub- 
sided, and a highly disorganized 
retina with gliosis and rosettes re- 
mains (Masson, X135). 


pigment epithelium is also held to be respon- 
sible for the normal development of the cho- 
riocapillaris.? 

A number of observations support the no- 
tion that it is only during a critical stage of 
its development that the retina is dependent 
upon an adjacent organizer to preserve its 
normal anatomic relationships. On the one 
hand are observations on the production of 
retinal hyperplasia and dysplasia with rosette 
formation induced by photocoagulating the 
retina of chick embryos,’® following in vitro 
culture of retina or in vivo trephining of the 


eye of developing rats,” and x-irradiation of 
On the other 
hand, it is well known that detachment of the 


the human fetus in utero.” 
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mature retina' from its pigment epithelium 
leads to degeneration without the typical 
signs of dysplasia. The only instance of dys- 
plastic changes in a mature retina which we 
have seen is that of a 55-year-old man de- 
scribed in the files of the Armed Forces In- 
stitute of Pathology (Case no. 697461), one 
of whose eyes showed focal retinal detach- 
ments with rosette formation. The only sig- 
nificant item in this patient's history was the 
report of a penetrating wound of the same 
eye some 20 years earlier. Pusey,?? however, 
suggested that dysplastic rosettes might re- 
sult from inflammatory processes in the 
adult eye. 

It is obvious that retinal dysplasia is not 
the specific accompaniment of a single dis- 
ease entity, but rather is a nonspecific re- 
sponse of the retina at certain stages of its 
development, presumably inducible by a va- 
riety of etiologic factors, Whereas the three 
types of retinal dysplasia described above 
are all associated with separation of the de- 
veloping retina from its pigment epithelium, 
a fourth type of dysplasia appears to occur 
in a retina in continuous contact with pig- 
ment epithelium. Certain of these cases are 
characterized by a small and discrete area of 
dysplastic retina. While it cannot be ruled 
out with certainty that the developing retina 
had suffered a minor detachment, undergone 
dysplastic changes, and then reattached, no 
evidence survives in these cases to indicate 
that this indeed took place. We can be sure, 
however, in our studies of experimental 
bluetongue virus infection of the fetal lamb 
in utero, that the retina remained firmly at- 
tached to its pigment epithelium during the 
course of the disease process. It is possible, 
of course, that the pigment epithelium has 
undergone an alteration by the virus which 
so extensively effaced the retina, but mor- 
phologic signs of such an alteration cannot 
be found. It would appear rather that the ex- 
tensive cytopathogenic effects of the virus 
and the accompanying inflammation lead di- 
rectly to depopulation and disorganization of 
the developing retina, and that the rosettes 
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which form represent an abortive attempt by 
the remaining cellular elements to effect 
some sort of recrganization. Once again, the 
change is most likely possible only at a criti- 
cal stage of retinal development, since the 
extensive retinopathies associated with other 
inflammatory reactions in the more mature 
retina are unaccompanied by rosette forma- 
tion. Although the rosette of retinoblastoma 
differs from that found in retinal dysplasia, 
it is of some interest that in this instance 
also the rosette represents an attempt to 
achieve some form of cellular organization 
in the less anaplastic forms of this tumor,” 
with more highly differentiated cells forming 
more extensive receptor processes in the 
form of fleurettes.?? 

The retinal dysplasia seen in this experi- 
mental model would appear to be more a 
component of degeneration followed by re- 
pair in the immature retina than an original 
dysgenesis. Whether the rosette invariably 
accompanies hyperplastic infolding of the 
retina^!^?! is presently unclear. Our own 
observations lead us to believe that rosettes 
may also form by the condensation of recep- 
tor cells around organizing foci of cells such 
as are often seen within the rosette lumen. 


SUMMARY 


Retinal dysplasia may be found in associa- 
tion with a variety of congenital abnormali- 
ties of the eye, some genetically transmitted 
and others due to exogenous influences. The 
dysplasias due to retinal hyperplasia, to reti- 
nal detachment or failure of coaptation, or to 
congenital absence of pigment epithelium 
suggest that orderly retinal morphogenesis 
may depend upon the organizing influence of 


an adjacent pigment epithelium. Dysplasia 


may also result from a necrotizing inflamma- 
tory response of the retina to infection, re- 
sulting in disorganization and abortive re- 
pair rather than true dysgenesis. 
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Influenced by the publications of Reese 
and coworkers,” the term retinal dysplasia 
has most commonly been employed in the 
ophthalmic literature to denote a syndrome 
consisting of bilateral retinopathy and a va- 
riety of other ocular and extraocular congen- 
ital anomalies. More recent advances in our 
understanding of genetic disease have sug- 
gested that the cases described by these au- 
thors are most probably due to a trisomy in- 
volving the 13-15 (D,) group of chromo- 
somes. Hunter and Zimmerman* have de- 
scribed a series of cases of unilateral retinal 
dysplasia generally lacking the accompany- 
ing multiple 2nomalies so typical of the 13- 
15 trisonry syndrome, and the lesion has also 
been reported in the dog as a bilateral condi- 
tion, agaim without systemic ma! formations.^* 
Hunter and Zimmerman suggested that 
the term retinal dysplasia should thus be 
used to designate a histopathologic retinal le- 
sion rather than an entire clinical syndrome. 
We have strongly supported this suggestion,‘ 
pointing out that the development of retinal 
dysplasia may be based upon a number of 
pathogenetic possibilities and probably a wide 
variety of etiologic agents. This paper de- 
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scribes the experimental production of one 
such type of retinal dysplasia, which follows 
quickly on the heels of a cytopathogenic at- 
tack upon fetal retinal cells by a viral agent. 

The virus used in these studies is the blue- 
tongue virus of sheep. Apart from the dem- 
onstration that a viral agent is capable of 
producing a necrotizing retinopathy with 
retinal dysplasia (as well as a variety of cen- 
tral nervous system lesions), several other 
fascinating points emerge from this study. 
First, the viral agent employed to produce 
the fetal disease is an attenuated, live-virus 
vaccine which is nonpathogenic in the adult 
animal. Second, the virus is only able to pro- 
duce retinopathy and encephalopathy in the 
fetal lamb during the first half of gestation, 
after which the agent appears to lose its 
pathogenicity for the fetus, presumably in 
response to some maturational event in the 
host. Finally, whereas the wild virus appears 
predominantly to affect the vascular system 
in the adult animal and to spare the central 
nervous system, the principal target of the 
attenuated virus in the susceptible fetal host 
is found to be the brain, the spinal cord, and 
the retina. We shall describe in a later paper? 
the results of our study on the central ner- 
vous system changes accompanying this viral 
infection ; the present paper will be devoted 
to a description of the ocular changes. 


MATERIALS AND METHODS 


Pregnant sheep—The ewes employed in 
this study were of random mixed breed, 
from three to six years old. Through the 
courtesy of the Sheep and Fur Animal Re- 
search Branch, Animal Husbandry Research 
Division, Beltsville, Maryland, servicing by 
the ram was done under controlled condi- 
tions, and the date of conception could be es- 
tablished within one to two days. The gesta- 
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tion period of the ovine is 150 days. 

The virus—Bluetongue virus vaccine 
( Blucine) was obtained through the courtesy 
of Cutter Laboratories Berkelev, California. 
This is a vacuum-dried preparation of live 
virus modified by repeated serial passage 
through chick embryo. The vaccine Was re- 
constituted immediately prior to use with the 
standard diluent provided with the vaccine, 
and always used on the day of reconstitution. 
. Surgical procedure for intrafetal infection 
—The surgical procedures employed have 
been described elsewhere.? The only techni- 
cal modifications have been a discontinuance 
of the use of anticoagulant, and substitution 
of halothane-oxygen anesthesia in place of 
the ether-oxygen employed in earlier studies. 
At the desired stage of gestation, the fetus 
Was exteriorized and injected intramuscu- 
larly in one of its extremities with 0.05 to 
0.1 ml of the reconstituted bluetongue vac- 
cine. The fetus was then returned to the 
uterus and a standard closure effected. 

Delivery of fetal animals and collection of 
Specimens—At the desired interval after in- 
trafetal infection, the fetus (and when pres- 
ent, its twin, whether inoculated or not) was 
delivered by hysterotomy, following essen- 
tially the same procedure outlined above for 
the initial laparotomy. Following exposure 
of the fetus through the incised fetal mem- 
branes and uterus, a blood sample was with- 
drawn from the umbilical cord. The cord 
Was then cut and the fetus removed for au- 
topsy. Both eyes, the brain and spinal cord, 
and a representative selection of other tis- 
sues were fixed in a solution containing 2066 
ethanol in 10% neutral formalin for later 
histopathologic workup. Microscopic sec- 
tions were stained with hematoxylin and eo- 
sin, and others with methyl green-pyronin. 


RESULTS 


THE NORMAL DEVELOPMENT OF THE EYE IN 
THE FETAL LAMB 


In order to put into perspective some of 
the histopathologic changes described below, 
it is appropriate to review briefly some of 
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the normal histologic stages of development 
of the fetal lamb's eye during the period oí 
interest in this study, with emphasis on the 
development of the retina. 

In many respects, after 55 days of gesta- 
tion the normal eyes of fetal lambs grossly 
resemble those of the adult animal. Histolog- 
ically, the eyes of fetal lambs taken between 
55 and 86 days of gestation reveal muscular 
fibers external to a rudimentary fibrous 
sclera. The choroid appears as a delicate vas- 
cular complex in a loosely arranged stroma, 
with a discrete choriocapillaris already ap- 
parent in some areas. Evidence of a tenuous 
basement membrane similar to  Bruch's 
membrane is seen beneath a well-ordered 
and continuous retinal pigment epithelium 
whose cells contain moderate numbers of 
pigment granules in the region of the ora 
serrata, and a decreasing degree of pigmen- 
tation as one progresses from the equator to 
the optic disk. Little or no pigmentation is 
evident in the region that will later become 
the tapetum lucidum. A discrete outer limit- 
ing membrane lies immediately adjacent to 
the pigment epithelium, with only an occa- 
sional strand of eosinophilic material visible 
to forecast the future rod and cone layer, At 
this stage the outer and inner nuclear layers 
are fused, and there is no evidence of an 
outer plexiform layer. There is a distinct in- 
ner plexiform layer, a highly cellular gan- 
glion cell layer with but few neurons pres- 
ent, and a very well-vascularized nerve fiber 
layer covered by a fairly distinct internal 
limiting membrane, The most conspicuous 
processes in the nerve fiber layer are the ver- 
tical Müller's fibers and vessels; very few 
horizontal nerve fibers are observed. A primi 
tive ciliary body and iris are present. A fine 
web of capillaries appears almost to surroun« 
the entire extent of the lens. 

As gestation continues, the sclera and cho- 
roid become more mature and thicker. Pig- 
mentation of the pigment epithelium be- 
comes more pronounced and extends further 
backward toward the optic disk. At about & 
days of gestation, there is a beginning diffe:- 


0n 0 w 9 qp EREMEBNERSE P4 


24 AMERICAN JOURNAL OF OPHTHALMOLOGY 


entiation of the cells of the still-fused inner 
and outer nuclear layers, with the outer nu- 
clei becoming more elongated and the inner 
ones more rounded. By 96 days of gestation, 
the inner and outer nuclear layers are sepa- 
rated by a discrete outer plexiform layer, At 
this time also, there is an increase in the 
numbers of ganglion cells in the ganglion 
cell layer, and horizontal nerve fibers become 
more apparent. Whereas there is little evi- 
dence of a rod and cone layer at 90 days' 
gestation, some three to four weeks later this 
laver is present and offers a fairly mature 
appearance. 


OCULAR PATHOLOGY OF LAMBS INFECTED AT 
50 To 58 DAYS’ GESTATION 


Twelve fetal lambs were infected with the 
bluetongue virus vaccine near the start of the 
second trimester of gestation, and they and 
two twins that were not injected were sacri- 
ficed at intervals thereafter. The degree of 
pathology in the uninjected twin was similar 
to that of its sibling in each instance. 
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Six days postinoculation—As soon as six 
days after infection of the fetus at a distant 
site, early changes could be seen in the ret- 
ina, most prominently involving the nerve 
fiber layer (Fig. 1). For the most part, the 
lesions appeared to center on the retinal vas- 
culature, whose endothelial nuclei were 
rounded and somewhat vesicular. There was 
a scattered perivascular accumulation of mo- 
The internal 
and the 
Muller’s fibers were conspicuous. Focal areas 
of necrosis were characterized by pyknotic 
and fragmented nuclei, and pink globular 
material appeared in place of the vertical 
fibers. In the nuclear layer associated. with 
these areas, there were clear foci apparently 
resulting from a loss of cells. Some nuclei of 
glial cells in the inner plexiform layer were 
pyknotic. An occasional mononuclear inflam- 
matorv cell was found in the stroma of the 
choroid. The endothelial cells of the cho- 
roidal vessels appeared swollen. 

Nine days postinoculation—In one animal 


cells. 
limiting membrane was irregular, 


nonuclear inflammatory 
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Fig. 1 (Silverstein and associates). Six days after infection of a fetal lamb at 54 days gestation, the 
earliest changes are centered upon the retinal vessels. Endothelial cells are rounded and prominent, and there 
IS a scattered perivascular accumulation of mononuclear inflammatory cells. Pyknotic nuclei may be seen in 
the fused layers (hematoxylin and eosin, X270). 
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minimal involvement of intraocular struc- 
tures, consisting of a scattering of inflamma- 
tory cells in the internal layers of the retina, 
persisting evidence of a diffuse loss of cells 
in the fused inner and outer nuclear layers, 
and a mild diffuse choroiditis. The most con- 
spicuous inflammatory infiltrate involved a 
mixed mononuclear-polymorphonuclear in- 
flammation of the lacrimal gland and duct. 
A second animal examined at this time 
(the twin of the one described above) was 
"much more severely involved. The retinal 
changes in the eyes of this animal were anal- 
ogous to those observed in the 12-day fe- 
tuses, but the degree of inflammatory infil- 
trate and retinal degeneration was much 
more extensive. There was a more wide- 
spread degeneration of the inner layers of 
the retina and loss of cellular elements in the 
nuclear layers, with monocytic infiltrates 
more diffuse and more prominent in the ret- 
ina (Fig. 5) and choroid. There was a mild 
diffuse mononuclear infiltrate of the iris and 
ciliary body, with the retrolental vessels ap- 
parently serving as the source of a predomi- 
nantly monocytic exudate. Mild, predomi- 
nantly perivascular infiltrates of lympho- 
cytes, plasma cells, and histiocytes were 
found in the still-fused eyelids. 
Twenty-one days postinoculation—The in- 
flammatory response was markedly dimin- 
ished in the eyes of these animals. A few 
mononuclear cells persisted in the vitreous. 
Focal areas of necrosis involving all the 
areas of the retina were located in randomly 
scattered areas, occasionally appearing to be 
secondary to a severe focal choroiditis (Fig. 
6). In some regions there was a persistence 
of folds in the retina where the nuclear lay- 
ers nearly approximated the internal limiting 
membrane. The most prominent evidence of 
the earlier reaction was the presence of glial 
nodules in the nerve fiber and inner plexi- 
form layers. In some areas pigment-laden 
cells were found in the nuclear layer, pre- 
sumably a migration from the occasionally 
disturbed pigment epithelium layer. The le- 
sions in the choroid were fairly well local- 
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Fig. 4 (Silverstein and associates). Same eye as 
shown in Figures 2 and 3. A focal area of choroid- 
itis is associated with a retinal fold and an in- 
creased degree of retinal necrosis (hematoxylin 
and eosin, » 100). 


ized, and for the most part consisted of nod- 
ules of macrophages. 

One hundred and five days postinoculation 
——n the three animals examined at this time, 
all signs of active inflammatory disease had 
disappeared. In two of the animals, the prin- 
cipal changes involved the retina and cho- 
roid, The atrophic retina appeared to consist 
of an internal and external limiting mem- 
brane enclosing in the main a glial stroma. 
There were a few areas where an attenuated 
outer nuclear layer with its rods and cones 
approximated the pigment epithelium, and 
other regions where rosettes were located, 
consisting of an external limiting membrane 
separating abortive rod and cone processes 
and a layer of receptor cells (Fig. 7). The 
pigment epithelium was incomplete in some 
areas and fibrous stroma and vessels from 
the choroid appeared to invade the retina, 
while glial elements from the retina appeared 
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Fig. 5 (Silverstein and associates). Fifteen days after infection, there is more widespread degeneration 
of the inner layers of the retina in some locations, accompanied by a greater loss in the nuclear layers 


(hematoxylin and eosin, X230). 





Fig. 6 (Silverstein and associates). Twenty-one days after infection, inflammatory response has markedly 
diminished. In this eye, less involved generally than several others, cell loss and degeneration can be seen 
in the nuclear layers of the retina. At the site of a focal choroiditis, the adjacent retina is completely 


necrotic (hematoxylin and eosin, x 140). 
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Fig. 7 (Silverstein and associates). One hundred and five days after infection, the inflammatory reac- 
tion has completely subsided. In some areas oval rosettes are present, consisting of a more or less well 
formed outer nuclear layer, an external limiting membrane, and abortive receptor cell processes. Note the 
interruptions in the pigment epithelium, through some of which fibrous tissue and vessels from the choroid 
appear to invade the retina, while through others glial elements from the retina penetrate to the choroid 


(Masson, x140). 


to invade the choroid through dehiscences in 
Bruch's membrane (Fig. 7). The remainder 
of the retina consisted of glial cells, many of 
which assumed a fibrillar appearance. In 
other areas, hyperplasia of pigment epithe- 
lium had occurred, as well as migration of 
these cells into the atrophic retina (Fig. 8). 
In yet other sites, the stroma and retina were 
fused, and a distinct pigment epithelium 
could not be observed, In some regions, the 
choriocapillaris was replaced by a fibrous 
stroma. The iris and ciliary body of these 
eyes appeared normal. 

In one animal examined at this time, the 
retinal involvement was far less pronounced. 
There was some attenuation of the nuclear 
layers, and in some areas cystic changes in 
the nerve fiber layer. Surprisingly, the most 
prominent changes seen in this animal were 
signs of an earlier interstitial keratitis with 
extensive residual vascularization and scar- 


ring of the middle layers of the stroma with 
a degree of thinning of the central cornea. 


OCULAR PATHOLOGY OF FETUSES INFECTED 
AT MIDGESTATION 


Six animals were infected at 70 to 75 
days’ gestation, and sacrificed at intervals 
thereafter. In contrast to the animals in- 
fected at the beginning of the second trimes- 
ter of gestation, the animals infected at 
midgestation showed a significantly lesser 
degree of retinal involvement, and especially 
a marked diminution in the extent of mono- 
nuclear inflammatory infiltrates in the retina. 

Ten days postinoculation—There was a 
moderate involvement of the vessels of the 
inner layers of the retina, especially at its pe- 
riphery, with prominent endothelial cells and 
a very mild mononuclear cuffing of inflam- 
matory cells. Occasional glial nodules were 
found, involving the nerve fiber layer, the in- 





Fig. 8 (Silverstein and associates). Another area from the same eye as Figure 7. Here, destruction of the 
retina has been more extensive. There is hyperplasia of the pigment epithelium as well as migration of these 
cells into the atrophic retina (hematoxylin and eosin, x 350). 


ner plexiform layer, and the inner nuclear 
layer. A single small focus of retinal necro- 
sis was observed, involving all layers of the 
retina, apparently associated with a subja- 
cent choraiditis. 

lhe most severe changes were found in 
the choroid. Endothelial cell nuclei were of- 
ten large and vesicular, and there was a dif- 
fuse mononuclear inflammatory infiltrate 
extending through much of the choroid, with 
a scattering of neutrophils and eosinophils. 
A few plasma cells were present in some 
areas. In one eye a scattering of neutrophils 
was present immediately beneath the corneal 
epithelium. On the surface of the cornea in 
this area were clusters of neutrophils and ne- 
crotic debris. 

Twenty days postinoculation —There was 
a persistence of the mild diffuse choroiditis at 
this time, involving both mononuclear and 
polymorphonuclear leukocytes. Throughout 
the retina, however, and in the almost com- 
plete absence of inflammatory cell infiltrates, 
there was evidence of a scattered loss of cells 


in the now-separated inner nuclear layer. 
Numerous vacuoles were seen along the en- 
tire extent of this layer, along with occa- 
sional pyknotic nuclei and nuclear frag- 
ments. Only rarely was a similar involve- 
ment of the outer nuclear layer observed. In 
places the inner layers of the retina appeared 
somewhat attenuated, and an occasional glial 
nodule appeared in the nerve fiber and gan- 
glion cell layers. The rest of the eye was un- 
remarkable. 

Sixty-three to seventy-six days postinocu- 
lation—Only an occasional residual inflam- 
matory cell could be found in the otherwise 
normal choroid at this time. The retinas also 
appeared fairly normal, except for areas 
here and there where the inner nuclear layer 
appeared to be somewhat thinner and less 
cellular than the normal control. 


OCULAR PATHOLOGY OF FETUSES INFECTED 
DURING THE LAST TRIMESTER 


Three animals were inoculated with the 
live-virus vaccine at 100 to 125 days' gesta- 
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tion, and in general they showed little or no 
pathologic consequences. In one animal in- 
fected at 100 days' gestation and sacrificed 
three weeks later, the only lesion observed 
throughout the fetal eye consisted of a single 
glial nodule which involved the inner nu- 
clear, inner plexiform, and nerve fiber lay- 
ers. In an animal infected at 120 days' gesta- 
tion and examined 10 days later, no lesions 
of any kind were observed. A third fetus 
was infected after a gestation of 125 days, 
*with gestation then allowed to continue to 
normal term. This lamb was sacrificed at 
slightly over a month of age, or 63 days after 
inoculation. Only the residue of an old, ap- 
parently mild iritis was seen in one eye of 
this animal. 


DISCUSSION 


We have used the term retinal dysplasia in 
this paper to denote a certain type of histo- 
pathologic lesion, rather than a syndrome in- 
volving both ocular and extraocular pathol- 
ogy, in line with the suggestion of Hunter 
and Zimmerman.‘ It was pointed out in an- 
other paper’ that congenital retinopathy of 
this type could be found not only in 13-15 
trisomy, but also in Norrie’s disease, in asso- 
ciation with colobomata and cyclopia, and 
secondary to retinal detachment of unknown 
etiology. The underlying cause of these types 
of dysplasia appears to be the absence of the 
organizing function of the pigment epithe- 
lium at a critical stage of development dur- 
ing which it is required for orderly histogen- 
esis. While little evidence could be adduced 
from the human material suggesting that in- 
flammatory disease might also lead to retinal 
dysplasia, it appeared quite reasonable to as- 
sume this possibility. This might result in in- 
flammatory detachment of the retina with 
consequent dysplasia, or else dysplasia in 
situ secondary to retinitis. 

Data are presented in this paper demon- 
strating that a severe retinopathy with many 
of the features of retinal dysplasia can be 
produced in the fetal lamb following sys- 
temic infection by a viral agent, the blue- 
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tongue virus of the sheep. Fn addition to a 
severe encephalopathy (which will be de- 
scribed in detail elsewhere*), this virus pro- 
duces in the young fetal lamb an acute retini- 
tis characterized by a mononuclear inflam- 
matory infiltrate and severe necrosis of the 
cellular elements of the developing retina, In 
areas where the retina is not completely 
obliterated, the picture of a disorganized and 
dysplastic retina with rosette formation is 
seen. 

The earliest signs of retinal disease are 
apparent within six days after infection of 
the fetus, after which the disease runs a very 
tempestuous course and quiets down almost 
completely within the succeeding two weeks. 
At no time during the disease has the fetal 
retina been observed to become detached 
from its underlying pigment epithelium. The 
dysplasia encountered in this situation thus 
represents not a dysplastic growth of the 
primitive anlage deprived of the organizing 
influence of pigment epithelium, but an abor- 
tive effort on the part of the remaining cells 
of the retina to regroup and repair. While 
some alteration of pigment epithelial func- 
tion by the virus cannot be ruled out, the ab- 
sence of any morphologic signs of such a 
process coupled with the obvious cytopatho- 
genic activity of the virus in the superjacent 
retina would seem to argue strongly against 
this possibility. 

These data lend further support to the 
theory that retinal dysplasia is not a specific 
process, but rather an alteration which may 
be caused by a number of apparently unre- 
lated mechanisms. As suggested in another 
paper,’ dissociation of the immature retina 
from its presumed necessary juxtaposition 
to the pigment epithelium either by detach- 
ment, proliferative outgrowth away from the 
pigment epithelium, or congenital absence of 
pigment epithelium leads to its further ab- 
normal (dysplastic) development. In the 
present situation, retinal development has 
progressed normally up to the point where 
virus-induced destruction of the various reti- 
nal elements leads to a disorganization and 
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attempt at repair closely resembling the dys- 
plastic process. Of great importance to both 
of these mechanisms, however, is the imma- 
turity of the retina, After a certain stage of 
development, the retina is presumably too 
highly differentiated to be able to support 
typical dysplastic changes. It is probably for 
this reason that we do not see dysplasia of 
the more mature retina following detachment 
or necrosis secondary to retinitis or chorio- 
retinitis. 

several other points deserve more than 
passing mention in connection with the pres- 
ent studies. The first concerns the critical 
nature of host factors in determining the 
pathogenicity and virulence of a given orga- 
nism. More and more we are becoming 
aware that the use of attenuated live-virus 
vaccines, although rendered nonpathogenic 
for the adult, may not always be used with 
impunity in a pregnant recipient, by virtue 
of some special susceptibility of the imma- 
ture fetus. Indeed, the first hint that this was 
the case with the bluetongue vaccine was pro- 
vided by observations in the field,?° and later 
experimentally,'^!? of so-called “dummy” 
(hydranencephalic) lambs born to ewes that 
had been immunized with the vaccine during 
pregnancy. This danger presupposes, of 
course, that the agent in question is able to 
cross the placenta, a condition which may 
not obtain in all instances. The bluetongue 
viral vaccine obviously does cross the pla- 
centa, as is witnessed by fetal infection when 
either the mother or, in several instances in 
this study, a twin is inoculated. 

It is of further interest that the altered 
status of the host may affect profoundly the 
nature of the disease process produced by a 
given pathogen. In the adult sheep, the wild 
strain of the bluetongue virus produces a pa- 
thology centered on vascular changes with 
accompanying subcutaneous and fascial 
edema, erosion and ulceration of oral mu- 
cous membranes, and necrosis of skeletal 
and cardiac muscle.? There is no evidence 
that the adult suffers any central nervous 
system or ocular pathology during the course 
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of its disease. When the egg-passed attenu- 
ated virus is introduced to the fetus either by 
maternal immunization or directly, as in the 
present study, a completely different disease 
is produced in the fetal host. This consists, 
early in gestation, of massive necrosis of 
neural and retinal tissues, resulting in hy- 
dranencephaly and retinal degeneration and 
dysplasia with few if any of the hallmarks of 
the natural adult disease. 

Finally, the changing nature of the fetal 
disease with increasing age of the fetal host’ 
presents a most fascinating biological prob- 
lem, Infection of the fetus at the beginning 
of the second trimester of gestation (50-58 
days) is almost invariably accompanied by 
massive destruction of neural and retinal 
cells. The inflammatory infiltrates which ac- 
company this disease are predominantly 
monocytic and histiocytic, with few lympho- 
cytes and even fewer plasma cells in evi- 
dence. At about midgestation (75-100 days), 
the nature of the disease changes markedly. 
Now there is little evidence of cytopathogen- 
icity and necrosis in either the brain or the 
retina, but instead only widely scattered glial 
nodules in the retina and a change of venue 
of the inflammatory reaction to the choroid. 
The inflammatory infiltrate at this stage is 
more highly lymphocytic, with plasma cells 
now in evidence. By 100 to 125 days gesta- 
tion, infection of the fetus fails to produce 
any retinal pathology at all, and those mild 
inflammatory infiltrates formed elsewhere 
possess large numbers of both lymphocytes 
and plasma cells. 

There exist at least two reasonable al- 
though not mutually exclusive explanations 
for the changing nature of this fetal disease 
and the difference between fetal and adult 
susceptibility to this attenuated live virus. It 
is possible that the immature neural and reti- 
nal cells of the developing fetus are pecu- 
liarly susceptible to the cytopathogenic 
effects of this viral agent. With increasing 
maturation, it might be supposed that some 
biochemical or physiologic change in these 
cells renders them impervious or otherwise 
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unsusceptible to viral attack. On the other 
hand, there is some indirect evidence to sug- 
gest that the maturational event which pro- 
tects the older fetus and adult from the more 
destructive disease may be immunologic in 
nature.!?!* It is known that the mammalian 
fetus may develop immunologic competence 
to a given antigen at a very distinct time in its 
development. ? If the fetal lamb were to 
achieve immunologic competence to the blue- 
tongue virus at about midgestation then it 
would be able to participate in its own de- 
fense against the viral infection, sufficiently 
perhaps to prevent infection and destruction 
of neural and retinal cells. This possibility 


finds some support in the changing cytologic 


picture of this disease as described above, 
and in some preliminary evidence which we 
have obtained that neutralizing antibody to 
the bluetongue virus can be found in the in- 
fected fetus only after some 75-100 days' 
gestation. 

Finally, the interrelationship of retinop- 
athy with hydranencephaly such as is de- 
scribed in this paper draws our attention to 
possible retinal involvement in other forms 
of encephalopathy. Urman and Grace!? have 
published a pathologic description of a con- 
genital, autosomal recessive encephalomyop- 
athy of calves. In addition to a primary dis- 
turbance in myogenesis and internal hydro- 
cephalus, an invariable finding was complete 
retinal detachment with dysplastic retinal tis- 
sue in the stalk connecting the optic disk to 
the posterior surface of the lens. Hydran- 
encephaly with congenital blindness has 
also been reported in calves," but here the 
blindness is apparently cortical, since the 
eyes were reported to be ophthalmoscopically 
and microscopically normal. Hill and co- 
workers reviewed the ocular signs associated 
with human hydranencephaly.*® Although a 
variety of ocular signs have been noted in as- 
sociation with hydranencephaly, the single 
case on which they present histopathologic 
findings shows extensive retinal degenera- 
tion and gliosis, although without typical 
dysplasia. These authors emphasize the mul- 
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tiplicity of pathogenetic mechanisms that 
may lead to hydranencephaly, a point which 
we have emphasized in our discussion of ret- 
inal dysplasia. 


SUMMARY 


Retinal dysplasia, accompanying extensive 
destructive retinopathy and hydranenceph- 
aly, has been produced in the fetal lamb 
with the attenuated bluetongue virus, a live- 
virus vaccine nonpathogenic in adult sheep. 
With increasing maturity, the nature of the 
ocular disease changes in the fetus, until late 
in gestation it demonstrates a typical adult 
resistance to the viral agent. Some of the 
host factors which may modulate the appar- 
ent pathogenicity of infectious agents have 
been discussed, along with some of the matu- 
rational events which may account for the 
increased resistance of the older fetus and 
adult to this viral agent. 
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Diagram illustrating the axes of revolution on which the eyeball is 
moved by its different muscles. Lawrence, W.: A Treatise on the Diseases 
of the Eye (Hayes, Isaac, ed.). Philadelphia, Lea and Blanchard, 1847. 


ANTERIOR SEGMENT ISCHEMIA FOLLOWING SCLERAL BUCKLING 
IN SICKLE CELL HEMOGLOBINOPATHY 


STEPHEN J. Ryan, M.D. 
Baltimore, Maryland 
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Morton F. GorpBERgG, M.D. 
Chicago, Illinois 


The “anterior segment ischemia syn- 


. drome” comprises a set of severe complica- 


tions of retinal detachment surgery. This 
syndrome may frequently nullify an other- 
wise successful scleral buckling procedure,** 
due to the development of postoperative 


‘keratopathy, intraocular inflammation, hy- 


potony, and cataract. Its pathogenesis has 
been attributed to several different factors at 
the time of surgery, including (1) interrup- 
tion of the anterior ciliary arteries,5>® (2) 
damage to the long posterior ciliary arteries, 
^? and (3) placement of an encircling ele- 
ment.* 

Although generally an uncommon compli- 
cation of scleral buckling operations, we 
have observed anterior segment ischemia, in 
a very high percentage of patients with 
sickle cell-hemoglobin C disease (SC dis- 
ease) who have undergone retinal detach- 
ment surgery, The following nine case re- 
ports illustrate this complication of scleral 
buckling in SC disease. Possibilities for pro- 
phylaxis and therapy are presented, based on 
hypotheses regarding the pathogenesis of an- 
terior segment ischemia in eyes with a pro- 


pensity for intravascular sickling. 
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MATERIALS AND METHODS 


The hospital records of all hemoglobino- 
pathy patients undergoing ocular therapy 
during the last five years (August, 1964, to 
September, 1969) were reviewed. Six pa- 
tients from the Wilmer Institute Residents’ 
Service were found to have had scleral buck- 
ling operations. One patient (Case 1) had bi- 
lateral retinal detachment procedures. The 
hemoglobinopathy of all six cases was found 
to be the SC type by hemoglobin electropho- 
resis. All patients had been personally exam- 
ined by at least one of us by indirect ophthal- 
moscopy and biomicroscopy. During the 
same time interval, in which over 100 pa- 
tients with various types of hemoglobinopa- 
thies (SS, SA, SC, SThal, SD, AC aCe) 
were actively studied for retinal abnormali- 
ties, no other hemoglobinopathy patient was 
found to have retinal detachment. An addi- 
tional SC patient (Case 5), who had retinal 
detachment surgery prior to the five-year re- 
view period, is also included in this report. 
The pertinent clinical and surgical details of 
these seven cases (eight eyes) constitute part 
of the material of this report (Fig. 1). Cases 
8 and 9, from the University of Illinois Eye 


Bum Photocoagulation de Obliteroted vessels 

DERE Diathermy —€ Sea fon 

AGUA Cryothermy EVERT Blood 

UU Retinoschisis UH} Retinal detachment 
>O Clip O Retinol hole 

XC Encircling bond Q  scerotony 

EZ Implant xt Black sunburst 

ES Exoplant TUA Glio! centraction 


(vitrecus contraction) 


Fig. 1 (Ryan and Goldberg). Key to illustrations of 
Cases 1 through 7 (Figs. 2 through 9). 
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and Ear Infirmary, presented with retinal 
detachments after analysis of the results in 
Cases 1-7. They were operated upon using 
the prophylactic recommendations cited be- 
low, and are also included. To our knowl- 
edge, there have been no other SC cases that 
have had retinal detachment surgery in our 
hospitals. 

Cases 2-7 are listed in increasing order of 
severity of the anterior segment ischemia 
(Table 1). Cases 8 and 9 did not develop 
ischemia ( Table 2). 

In order to compare the incidence of post- 
operative anterior segment ischemia in SC 
patients with that in patients with normal he- 
. moglobin, a review was made of the first 20 
consecutive retinal detachment cases on the 
Wilmer Residents’ Service from each of the 
last five years. 


CASE REPORT 


Case 1—This 26-year-old man had chronic reduc- 
tion of vision in his right eye, and complained of 
loss of his superior field in his left eye. 

Left eye: The extent of the retinal detachment 


TABLE 2 


RESULTS OF SCLERAL BUCKLING USING PRO- 
PHYLACTIC MEASURES (INCLUDING EFFECTIVE 
PARTIAL EXCHANGE BLOOD TRANSFUSION) 
VS. SICKLING 


Case 8 Case 9 

Hemoglobin 

electrophoresis ec SC 
Age, sex, race 37 M/N 37 M/N 
HCT at surgery % 37 47 
Date of buckling 6/25/70 7/17/70 
Anesthesia Local Local 
Rectus detached 0 0 
Encircling band Yes Yes 
Diathermy or 

cryothermy Cryothermy Cryothermy 
Long posterior 

ciliary treated No No 
Scleral dissection or — Exoplant Scleral 

exoplant dissection 
IOP (Schigtz) at end Slightly 29 mm 

of surgery elevated Hg 
Preoperative vision CF LP 
Postoperative vision 20/400 HM 
Follow-up 10 months 6 weeks 
Postoperative ische- 

mia syndrome No No 
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and distribution of sea-fans® are shown in Figure 2. 
On July 1, 1969 a scleral buckling procedure was 
performed on the left eye (Fig. 2). Table 1 lists 
the technical factors that might have predisposed the 
patient to develop the anterior segment ischemia 
which occurred postoperatively (Fig. 2-bortom). 
The intense inflammatory response failed to respond 
to a multitude of therapeutic measures but subsided 
gradually over approximately three weeks. Vision 
returned to 20/25. Midstromal iris atrophy and a few 
scattered posterior subcapsular opacities in the lens 
were the only residua. 

Right eye: His right eye had a virtually com- 
plete retinal detachment and extensive vitreous trac- 
tion ( Fig. 3). Preoperatively, the patient underwent 
partial exchange blood transfusion in addition to 
other prophylactic maneuvers (which are recom- 
mended below). The buckling procedure is described 
in Figure 3 and in Table 1. Due to laboratory error, 
the patient did not achieve the recommended? 60% 
hemoglobin A prior to surgery. Postoperatively, he 
developed anterior segment ischemia again. Low 
molecular weight dextran (Rheomacrodex), topical 
corticosteroids, and atropine were of no avail, as the 
eye went on to phthisis (Fig. 3). 

Case 2—This 15-year-old girl developed a rheg- 
matogenous retinal detachment six weeks following 
heavy photocoagulation to sea-fan neovasculariza- 
tion in the temporal periphery of her right eye 
(Fig. 4). A scleral buckling operation was done un- 
der general anesthesia, during which mild systemic 
hypotension occurred (Fig. 4-bottom right). The 
lateral rectus muscle was temporarily detached; the 
area overlying the temporal long posterior ciliary 
nerve and artery was treated with scleral dia- 
thermy, and an encircling band was placed. Despite 
these events, the postoperative reaction was limited 
to modest swelling and tenderness of the conjunc- 
tiva and eyelids, and no definite signs of anterior 
segment ischemia were noted. The retina was re-at- 
tached. Five years later, vision was 20/30. 

Case 3—This 22-year-old woman gave a pre- 
sumptive history of recurrent vitreous hemorrhage 
in the right eye, and was found to have a retinal 
hole and localized retinal detachment at 9 o'clock 
(Fig. 5). A small scleral diathermy procedure was 
carried out over this area, and involved the tempo- 
ral long posterior ciliary complex (Fig. 5-bottom). 
No muscle was removed at the time of operation, 
which was done under local anesthesia, and no en- 
circling band was placed. The postoperative course 
was uneventful, except for ischemia of the retina 
anterior to the treated area. The retina was re-at- 
tached. Vision was 20/20-1. 

Case 4—This 34-year-old woman had recurrent 
vitreous hemorrhages in both eyes. The patient un- 
derwent a limited trap-door procedure in the left 
eye under local anesthesia for a retinal hole which 
was under traction (Fig. 6). The lateral rectus 
muscle was temporarily removed during the proce- 
dure, but the long posterior ciliary nerve and vessel 
complex was spared. No encircling strap was placed 
(Fig. 6-bottom). Postoperatively, there was ante- 
rior chamber haze with keratic precipitates as well 
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Fig. 2 (Ryan and Goldberg). Case 1, left eye. Top left: The retinal detachment in the left eye from 
1:15 to 8:45 o'clock spares the macula. Sea-fans are present at 8:30, 10, 11, 12, 1:30 o'clock. Old white and 
fresh blood are present inferiorly, and glial proliferation is seen at 3:30 and 8:30 o'clock. At operation, 
holes were found at 3:3) o'clock, anterior and posterior to the glial scar. Top right: The operation is 
diagrammed. Sea-fans at 10, 11 and 12 o'clock were photocoagulated. Cryothermy (freeze and refreeze) 
was applied to sea-fans at 8:30 and 1:30 o'clock, to the glial scar at 3:30, where two holes were dis- 
covered, and to the region of the old hemorrhage from 5 to 7 o'clock. A No. 20 silicone strip was placed 
as an exoplant from 1:00 to 9:30 o'clock, and a No. 40 encircling band was placed around the globe, and 
clipped at 9:30 o'clock. Sclerotomies were performed at 2:00 and 3:15 o'clock with release of moderately 
xanthochromic fluid. This eye did well following resolution of anterior segment ischemia, and vision is 
20/25. Bottom: The same eye is shown six days after scleral buckling. Anterior segment ischemia is mani- 








tested by chemosis and irregular necrosis of the iris (with production of an irregular pupil). 


as vitreous haze. Since endophthalmitis was consid- 
ered possible, and because systemic antibiotics were 
already being routinely administered, systemic ste- 
roids were added to the postoperative therapeutic 
regimen. Four years hter, the retina was attached, 
and vision was 20/20. 

Case 5—In 1961, this 19-year-old man underwent 
a scleral buckling operation with diathermy for a 
retinal detachment in his right eve (Fig. 7). The 
medial and inferior rectus muscles were temporarily 
detached. Postoperatively, there was corneal edema, 
aqueous ray and hypotony. Endophthalmitis was 


suggested, and a course of systemic penicillin, strep- 
tomycin, chloromycetin, and corticosteroids was be- 
gun. 

One month later there were posterior synechiae, 
irregular dilatation of the pupil, moderate aqueous 
ray, cortical cataracts, and innumerable cells and 
dense haze in the vitreous. The retina was com- 
pletely attached. 

Five months later, when last seen, vision in the 
right eye was hand movements only. Only a red 
fundus reflex could be discerned, due to residual 
blood from several episodes of recurrent vitreous 
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Fig. 3 (Ryan and Goldberg). Case 1, right eye. Top left: Only a small area of retina (from 11:30 to 
12:30 o'clock) was attached in the right eye of Case 1. Marked vitreous traction, with an equatorial, cir- 
cumferential band of condensed vitreous (resembling a purse string) was seen. Retinoschisis was present 
at 8:30 o'clock adjacent to a small hole, which was visualized only at operation. Obliterated old sea-fans 
were seen at 1:30 and 3 o'clock, and old vitreous blood obscured the fundus from 3:15 to 7:30 o'clock. 
Top right: The operative result is illustrated. Meridional rows of cryothermy were applied from 1 to 10 
o'clock. A No. 281 silicone tire exoplant was secured from 1 to 11 o'clock with an encircling No. 240 band 
A sclerotomy at 8 o'clock yielded large amounts of fluid, but no further fluid could be obtained from a 
sclerotomy at 11 o'clock. The retina never settled. Severe anterior ischemia developed, and the eye pro 
gressed to phthisis. Bottom left: The right eye of Case 1 is shown 14 days after scleral buckling. The 
cornea is clear, as it is in the later Figure to the right, but marked chemosis and irregular pupillary dilata- 
tion were present. Bottom right: The same eye is shown 11 weeks after scleral buckling. Phthisis bulbi, 
with cataract and extensive iris necrosis, has occurred. 


cle was temporarily detached. Postoperatively, con 
junctival hyperemia, chemosis, shallow anterio: 
chamber with choroidal effusion, keratic precipi- 


hemorrhage. The intraocular pressure was 7 mm 
Hg. The prognosis for useful vision appeared hope- 
less. 


Case 6—This 38-year-old man developed a total 
retinal detachment in his right eye (Fig. 8). At 
surgery, a normal blood pressure was maintained 
under general anesthesia. The patient underwent a 
scleral buckling procedure with diathermy, a bur- 
ied implant, and an encircling band (Fig. 8- 
bottom). The long posterior ciliary neurovascular 
complexes were spared, but the inferior rectus mus- 


tates, fibrin clot and cataract developed. Thirteen 
days postoperatively, the patient was started on sys 
temic corticosteroids. The eye had progressed to the 
prephthisical stage when last examined four months 
postoperatively. 

Case 7—This 28-year-old man had a scleral 
buckling procedure under general anesthesia for a 
total retinal detachment in the right eye (Fig. 9) 





Fig. 4 (Ryan and Goldberg). Case 2. Top left: On initial examination, this patient had arborizing sea- 
fans at 8 and 1) o'clock, with glial membrane or vitreous sheet connecting the two areas of neovasculariza- 
‘tion. Top right: Photocoagulation (Zeiss) with overload No. 1 intensity and the 3? image field produced 
avascularity of the fans. Bottom left: Forty-four days after photocoagulation, retinal detachment with a 
hole at 8 o'cloc« was noted. Bottom right: The operation is illustrated. Diathermy was placed at the retinal 
hole at 8 o'clock and in the bed of a lamellar scleral dissection from 6:30 to 11 o'clock. An 8 mm wide 
silicone strip was implanted, and a No. 40 encircling band was clipped at 2 o'clock. The vitreous sheet re- 
mained over the buckle from 7:30 to 9:30 o'clock. A white retinal traction fold ran from the buckle at 
8:30 to the disk, causing macular distortion and vision of 20/30. There was no anterior segment ischemia. 


Blood pressure fell from 110/70 to 90/60 during 
surgery. Diathe-my and cryothermy were applied to 
the retinal breaks. Silicone sponge exoplants were 
applied meridionally, and an encircling band was 
pulled tightly ‘ollowing subretinal fluid drainage 
(Fig. 9-center). No muscles were detached. Postop- 
eratively, he developed chemosis, cloudy cornea, 


pigmented keratic precipitates, shallow anterior 
chamber, rapidly intumescent cataract, and yellow 
vitreous haze which prevented fundus examination. 
Because of a presumptive diagnosis of endophthal- 
mitis, systemic therapy with penicillin, chloromy- 
cetin, and corticosteroid was instituted. Eight 
months later, the eye was phthisical, and had iris 
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necrosis, cataract, hypotony, and no light perception 
(Fig. 9/bottom). The eye was obtained at autopsy 
and demonstrated histopathologic signs of anterior 
segment ischemia. 

Case 8—This 37-year-old man with SC hemoglo- 
bin, had a total, bullous retinal detachment of the 
left eye (Fig. 10). Partial exchange transfusion 


Fig. 5 (Ryan and Goldberg). Case 3. Top: The 
retinal hole, and localized retinal detachment and 
vitreous blood are seen at 9 o'clock in the right eye. 
A seafan is present at 12 o'clock, and two black sun- 
bursts’ are at 2:30 and 6:30 o'clock. Bottom: The 
operation was a trap door procedure with diathermy, 
but no implant was used. Ischemia developed in the 
retina anterior to the area of treatment, but central 
vision remained normal. 
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Fig. 6 (Ryan and Goldberg). Case 4. Top: A 
hemorrhage obscuring the posterior pole is shown. 
Black sunbursts are present at 12 and 6 o'clock. 
Glial retinal scars extending into the vitreeus can 
be seen at 1 and 3 o'clock. A retinal hole with 
localized retinal elevation is present at 3 o'clock. A 
single sea-fan at 7:45 o'clock is also seen. Bottom: 
The operation is illustrated. Diathermy was placed 
at the 3 o'clock hole and at the 7:45 sea-fan. A 
temporal scleral trap door procedure was carried 
out, with diathermy placed in the bed of the trap 
door and with implantation of a sheet of silicone 
sponge. Minimal anterior segment ischemia re- 
sulted. Subsequently, vision was 20/20. 


raised his hemoglobin A to 64%. A four and one- 
half hour exoplant and cryothermy procecure was 
carried out under local anesthesia. A stellate gan- 
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XII 


trobulbar anesthesia. One horseshoe tear at 1:30 
o'clock was found adjacent to a sea-fan and was 
frozen. Two No. 279 silicone tires were sutured to 


VI 


vill 





Fig. 7 (Ryan and Goldberg). Case 5. Top: A 
horseshoe tear at 2 o'clock and the retinal detach- 
ment are seen. 5ea-fans are present at 12:30, 1:30, 
3, 7, 9 and 10:3) o'clock, along with glial sheets at 2 
and 9:30 o'clock. Bottom: At operation, a lamellar 
scleral bed was cut from 12:30 to 6:30 o'clock. 
Diathermy was placed in the bed, and aa encircling 
polyethylene tule was tied at 10:30 o'clock. Sclerot- 
omies were per-ormed at 1, 5, 5:30, and 6 o'clock. 
Postoperatively the patient developed anterior seg- 
ment ischemia, the visual results of wh:ch negated 
the successful reattachment of his retina. 


glion block, ret-obulbar priscoline, intravenous pa- 
paverine, and ccntinuous nasal oxygen (which was 
maintained during the operation and for the next 
two days) were administered. There were no sym- 
pathomimetics vsed for pupillary dilatation or re- 





Fig. 8 (Ryan and Goldberg). Case 6. Top: A to- 
tal retinal detachment and a hole at 6:30 o'clock are 
seen. Black sunburst scars are present at 4:30 and 
6:45 o'clock. Numerous obliterated and patent areas 
of neovascularization are seen at 9:30, 11, 11:30, 
and 1 o'clock. Bottom: The operative procedure is 
shown. The inferior rectus was detached. A lamel- 
lar scleral bed was dissected from 3 to 9 o'clock and 
diathermy was placed in the bed. A No. 31 silicone 
implant was left in the bed, and a No. 40 encircling 
band was tied at 1 o'clock. Two sclerotomies were 
performed (at 8:30 and 11 o'clock). Postopera- 
tively, the retina remained detached, and the patient 
developed severe anterior segment ischemia. 


VOL. 72, NO. 1 


the sclera (Fig. 10-bottom), and subretinal fluid 
was drained. Intraocular pressure was slightly ele- 
vated at the end of the operation. Anterior segment 
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ischemia did not occur. Tea months postoperatively, 
the retina was completely attached. Vision had im- 
proved from counting fingers at three feet to 
20/400. 

Case 9—This 37-year-old man had a total retinal 
detachment in the left eye. A dense vitreous trac- 
tion band pulled on the retina above and below the 
macula (Fig. 11). Partial exchange transfusion 
raised his hemoglobin A to 67%. A four and one- 
half hour scleral buckling procedure was performed 
under local anesthesia. A stellate ganglion block, 
retrobulbar priscoline, intravenous papaverine, and 
continuous nasal oxygen (which was maintained 
during the operation and for the next two days) 
were administered. No sympathomimetics were used 
for pupillary dilatation or for retrobulbar anesthe- 
sia. One large tear adjacent to the 3 o'clock sea-fan 
was found, and was frozen. A 15 mm wide scleral 
undermining (Fig. ll-bottom) was dissected from 
11 to 8 o'clock (clockwise), and cryothermy placed 
in its bed. The long posterior ciliaries were spared. 
A 13 mm wide implant was buried beneath the scleral 
flaps after subretinal fluid was drained. An encir- 
cling band raised the intraocular pressure slightly at 
the end of surgery. Muscles were not detached. De- 
spite the extensive scleral dissection, anterior seg- 
ment ischemia did not occur. Six weeks postopera- 
tively, the retina was flat at the buckling site, but 
was elevated posterior to the implant due to exten- 
sive vitreous contraction. 


COMMENT 


Proliferative sickle retinopathy—Fluor- 
escein fundus angiography in SC cases has 
demonstrated an area of total retinal avascu- 
larity immediately peripheral to the charac- 
teristic neovascular proliferations (sea- 
fans),9:19!? where an occlusive process ap- 
pears to involve retinal capillaries and small 
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Fig. 9 (Ryan and Goldberg). Case 7. Top: The 
total retinal detachment, dense vitreous bands, old 
vitreous blood, large retinal tears at 11 and 1 
o'clock, and neovascularization at 5:45 o'clock are 
illustrated. Center: At operation, the retinal holes, 
plus an additional hole at 9 o'clock, were treated 
with a central spot of diathermy and encircling 
cryothermy. A 5 mm silastic sponge was placed un- 
der the 11 o'clock hole, and 3 mm sponges were 
placed under the 9 and 1 o'clock holes. A No. 240 
band encircled the eye posterior to the equator. A 
sclerotomy was performed at 7:30 o'clock posterior 
to the band. The patient developed severe anterior 
segment ischemia, which progressed to phthisis. 
Bottom: The same eye as photographed eight and 
one-half months after scleral buckling. There is 
phthisis bulbi with cataract and extensive iris ne- 
crosis. 
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Fig. 10 (Ryan and Goldberg). Case 8. Top: The 
left eye of Case 8 had a total detachment with a 
single supero emporal retinal hole adjacent to a sea- 
fan. Bottom: Anterior segment ischemia did not de- 
velop postoperatively, despite two large buckles, 
prolonged operating time, elevated intraocular pres- 
sure and an encircling band. Severa! prophylactic 
measures, induding partial-exchange blood transfu- 
sion, had beea taken preoperatively. 


2X Encircling band 
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Fig. 11 (Ryan and Goldberg). Case 9. Top: The 
left eye of Case 9 showed extensive vitreous con- 
traction and hemorrhage. A single retinal hole was 
found adjacent to a sea-fan at 3 o'clock. Bottom: A 
15 mm wide scleral dissection was created for a 13 
mm wide silicone implant from 11 to 8 o'clock. De- 
spite prolonged operating time, elevated intraocular 
pressure, an encircling band and very extensive 
surgery, anterior segment ischemia did not occur. 
Several prophylactic measures, including partial-ex- 
change blood transfusion, had been employed preop- 
eratively. The retina reattached at the buckling site, 
but remained elevated posterior to the implant be- 
cause of extensive vitreous membrane formation 
and contraction. 


-—— Retinal detachment 
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arterioles. Evidence suggests, therefore, that 
such eyes are ischemic even prior to thera- 
peutic intervention.!'-!? Ischemia, itself, may 
contribute to the development of retinal de- 
tachment, even in individuals with normal 
hemoglobin.** 

Over the last six years 45 SC patients 
have been studied by one of us at the Wil- 
mer Institute and at the University of Illi- 
nois Eye and Ear Infirmary, during which 
eight patients developed or presented with 
` retinal detachment, It is apparent that retinal 
detachment is a significant complication of 
SC disease (but seemingly not in other types 
of hemoglobinopathy), even allowing for 
bias of ascertainment of cases. A previous 
histologic report!5 confirms the severity of 
retinal pathology in SC disease. 

An effort was made to determine the ap- 
proximate frequency of SC hemoglobin in 
one of our hospital’s Negro population with 
retinal detachment. Sixty-one Negroes had 
had retinal detachment surgery at the Wil- 
mer Institute during the last five years. 
Therefore, our six SC patients originating 
from this hospital comprise approximately 
10% of the Negro retinal detachment cases 
during this interval. The 10% frequency 
may actually be an underestimation, since 
hemoglobin electrophoresis was not per- 
formed on all Negro retinal detachment pa- 
tients. The association of SC hemoglobin 
with retinal detachment is emphasized by the 
realization that it represents an approxi- 
mately 33-fold increase over the frequency 
of SC hemoglobin in the general Negro pop- 
ulation (which is about 0.396) .!9 

One of the alleged reasons that Negroes 
have less retinal detachments than Cauca- 
sians is their diminished frequency of vitre- 
ous degeneration.’**® Conversely, the high 
frequency in Negro retinal detachments of 
SC retinopathy is apparently related to the 
extensive vitreous degeneration, contrac- 
tions, and hemorrhage which are seen in this 
disorder.5:11:12 

In an attempt to compare the frequency 
and severity of anterior segment ischemia 
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following scleral buckling in SC patients 
with similar parameters in the nonsickling 
population, the first 20 consecutive retinal 
detachment cases performed on the Wilmer 
Residents’ Service for each of the last five 
years were reviewed. Of these 100 cases, 68 
were Caucasians and 32 were Negroes with- 
out systemic or ocular evidence of sickle cell 
disease. There were three instances (one Ne- 
gro) of anterior segment ischemia in these 
100 cases (3%), as opposed to five of seven 
eyes in the SC cases (71%) during the same 
interval. Of the nonsickling cases, one was 
particularly severe, and developed phthisis 
bulbi. In the SC cases, two eyes were pre- 
phthisical and two were phthisical at the last 
follow-up examination. 

Anterior segment ischemia—Six of the 10 
eyes reported here showed some ischemic 
signs. The anterior segment ischemia syn- 
drome consists of necrotic changes in the 
cornea, iris, ciliary body, lens and anterior 
chamber, presumably secondary to ischemia 
and hypoxia. Striate keratopathy, with folds 
in Descemet’s membrane and corneal edema, 
is frequently the first and most prominent 
sign. Progressive conjunctival edema may 
then become apparent. Iris necrosis is often 
manifested by irregular dilatation of the pu- 
pil and shrinkage towards the area of great- 
est necrosis, Cataract formation may begin 
first on the side of greatest hypoxia, as indi- 
cated by the iris necrosis, and is usually com- 
plete in severe cases within three months. 
Hypotony is often marked. The anterior 
chamber may become shallow, possibly in as- 
sociation with ciliary body and choroidal de- 
tachment. 

Haziness of the ocular media in this syn- 
drome may mimic the appearance of postop- 
erative, infectious endophthalmitis, and, 
when coupled with chemosis and keratopa- 
thy, may erroneously suggest a diagnosis of 
infectious panophthalmitis. It is instructive 
that in at least three of these patients (Cases 
4, 5, and 7) an infectious etiology was con- 
sidered seriously enough to warrant inten- 
sive therapy with systemic antibiotics. 
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The pathcgenesis of antericr segment 
ischemia has been related to interruption of 
the anterior ciliary arteries (those major ar- 
teries, usually seven in number, coursing 
through the rectus muscles),° to occlusion of 
one or both of the long posterior ciliary arte- 
ries,? as well as to the constricting effect of 
an encircling band.**:? Various experimen- 
tal methods have been employed*'* in an at- 
tempt to reproduce this syndrome. However, 
the exact pathogenesis is unknown, and any 
or all of the above factors may play respon- 
sible roles. 1t would seem, however, that this 
disorder is related to impaired circulation 
and hypoxia of the anterior segment. Similar 
clinical findings have been noted in patients 
who undergo no surgery, but who have isch- 
emia on the basis of atherosclerosis or other 
disease processes affecting the vascular sup- 
ply of the eye.” 

Surgical fectors—No positive, consistent 
correlation ( Table 1) can be made in this se- 
ries of patierts between the development of 
ischemia an any one of the following tech- 
nical aspects of the surgery: (1) Detach- 
ment of the rectus muscle. T'wo patients 
(Case 1, both eyes, and Case 7) developed 
anterior segment ischemia even though no 
rectus muscle was detached. (2) Use of an 
encircling band. Case 4 did not have an en- 
cirding element, and developed ischemia, 
whereas Case 2 had a band but did not be- 
come ischemic. (3) Treatment over the long 
posterior cilia ries. In Cases 1 (right eye), 4, 
and 6, these vessels were spared, but isch- 
emia occurrec, whereas the long posterior cil- 
iary artery was diathermized in Case 2, but 
ischemia did not occur. (4) Cryothermy vs 
diathermy. Cases 1 and 7 were treated with 
cryothermy, whereas diathermy was used in 
Cases 4, 5, and 6, but all developed ischemia. 
(5) Exoplan: vs implant. Cases 1 and 7 had 
exoplants without scleral surgery, but were 
ischemic nanetheless, (6) Ocular hyperten- 
sion. No case had a significant elevation of 
tension. (7) Systemic hypotension. Normal 
blood pressure in Cases 1, 4, 5, and 6 did not 
prevent ischemia. The possibility that the ex- 
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tent of the retinal detachment and vitreous 
traction (and thus the extent of the required 
surgery) can be correlated with the develop- 
ment of anterior segment ischemia must be 
considered, since several eyes with the most 
difficult detachments developed the most se- 
vere ischemia. However, Case 2 had dia- 
thermy > 120°) and did not develop isch- 
emia, whereas Case 4 had 60 degrees of 
diathermy and did develop ischemia. Case 2 
did not develop anterior segment ischemia, 
despite the following technical maneuvers ' 
which might theoretically predispose to isch- 
emia: systemic hypotension during anesthe- 
sia, scleral surgery and diathermy with in- 
volvement of the long posterior ciliary com- 
plex, detachment of a rectus muscle and 
placement of an encircling band. Also, Cases 
8 and 9, with severe detachments and exten- 
sive surgery, did not develop ischemia (Ta- 
ble 2). Thus, it appears that no common sur- 
gical denominator can be derived from the 
technical aspects of scleral buckling in these 
cases which can be held responsible for 
postoperative anterior segment ischemia. 

Nonsurgical factors—Certain nonsurgical 
factors can be correlated with lack of devel- 
opment or less severity of anterior segment 
ischemia following retinal detachment oper- 
ations in SC patients. For example, Cases 2- 
4 are females (Table 1), and were affected 
either mildly or not at all. Cases 2 and 3 
were also characterized by having a lower 
average age and a lower average hematocrit 
than those patients who did develop anterior 
segment ischemia (Table 3). Since vascular 
occlusions occur intermittently and progres- 
sively during the lifetime of SC patients, it 
is possible that enough patent vasculature 
existed in the younger patients to allow ade- 
quate perfusion of the anterior segment dur- 
ing and following surgery. However, even 
the factor of youthfulness in Case 5 did not 
prevent the development of anterior segment 
ischemia (which may have been related in 
his case to temporary detachment of two rec- 
tus muscles). 

It appears possible that SC hemoglobin 
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TABLE 3 


SCLERAL BUCKLING IN HEMOGLOBIN SC DISEASE 
(Cases 1-7, eight eyes) 





Postoperative 





E m Sex Anesthesia Rectus Encirc. Dia- Cryo- Im- Exo- Vision - ied 
years) %) M F Los. úa Off Band thermy thermy plant plant dum wu sagten thalmitis 
No ischemia 19 32 0 2 1 1 1 1 2 0 2 0 2 0 1 
(2 eyes) 
Ischemia 29 39 5 1 2 4 3 5 4 3 5 3 2 4 3 
(6 eyes) 








plays a responsible role in the development 
of anterior segment ischemia. The clinical 
severity of the different sickle hemoglobinop- 
athies is directly related to the rate of in- 
crease of viscosity of blood during deoxy- 
genation.® The concentration of hemoglobin 
S and the degree of interaction between the 
various hemoglobins are the major determi- 
nants of this rate. The viscosity of blood con- 
taining sickled erythrocytes 1s proportional to 
the product of the percentage of sickle he- 
moglobin and the square of the hematocrit 
value. A higher hematocrit with a concomi- 
tant, increased viscosity predisposes to the 
multiple thrombotic events characteristic of 
this disease. These considerations may be 
helpful in explaining the frequent occur- 
rence of vascular occlusive manifestations in 
patients with certain heterozygous sickling 
disorders, such as SC, who do not have ap- 
preciable anemia.™?!:?? The lower hematocrit 
in Cases 2 and 3 may have allowed less vis- 
cosity, better perfusion, and, therefore, im- 
proved oxygenation of the anterior segment 
as compared with those cases with higher he- 
matocrits. 

The phenomenon of intraoperative, intra- 
vascular sickling is well recognized, and is 
thought to be related to relative hypoxia in 
association with anesthesia.?*?8 While most 
sicklers are subject to this hazard, SC pa- 
tients with their nearly normal hematocrits 
(frequently 35 to 40%) seem particularly 
prone to intravascular sickling under these 
conditions. 

An instructive, though distressing, opera- 
tion was that for the right eye of Case 1. 





This was the first instance, to our knowl- 
edge, in which the association between ante- 
rior segment ischemia and SC hemoglobin 
was known preoperatively. Thus, a large 
number of prophylactic measures (listed in 
Table 4) were utilized in the management 
of this eye. Despite all these measures, ante- 
rior segment ischemia developed postopera- 
tively. Extensive cryothermy and a large ex- 
oplant, which were necessitated by the 
marked vitreous traction, may have contrib- 
uted. However, similar surgery in Case 9 did 
not cause the ischemic syndrome. A labora- 
tory error in Case 1, however, led to inade- 
quate exchange transfusion preoperatively, 
such that only 20% of the patient's hemoglo- 
bin was normal hemoglobin A at the time of 
surgery. This is markedly less than the 60% 
hemoglobin A which is the recommended 
minimal preoperative goal of partial ex- 
change transfusion in sickle cell disease. If 
nothing else, Case 1 underscores the associa- 
tion of postoperative anterior segment isch- 
emia with SC disease, since a conscious and 
reasonable effort was taken to avoid or mini- 
mize most, if not all, of the other factors that 
might ordinarily predispose to ischemia. 
Cases 8 and 9 represent, perhaps the 
strongest argument for the role of intravas- 
cular sickling in the development of anterior 
segment ischemia following scleral buckling. 
In these two patients extensive and pro- 
longed operations were performed after ex- 
change transfusion had provided greater 
than 6096 hemoglobin A. Anterior segment 
ischemia did not develop in either case. 
Recommendations—The data of Charache 
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TABLE 4 
POSTOPERATIVE ANTERIOR SEGMENT ISCHEMIA IN SICKLE RETINOPATHY 


Postulated pathogenesis: 
Hypoxia 

Ischemia Sickling 

Vaso-occlusion 


Recommended prophylaxis: 
Preoperat ve: 1. 


Local anesthesia without sympathomimetics 


. Stellate ganglion block, papaverine administration 
. Pupillary dilatation with parasympatholytics only 


2 
3 
4. Partial exchange transfusion 
5. Lowered intraocular pressure 
Intraoperetive: 1. Supplemental oxygen 
. Minimization of peritomy 


. Avoidance of rectus muscle detachment or traction 
. Avoidance of long posterior ciliary vessels 


. Exoplant vs scleral implant (?) 


1 
2 
3 
4 
5. Diathermy vs cryothermy (?) 
6 
7. Subretinal drainage 

8 


. Avoidance of encircling band if possible (one is frequently necessary 
because of extensive vitreous traction) 


Recommended postoperative therapy: 

. Supplemental oxygen 
. Pupillary dilatation 

. Papaverine (?) 


. Adrenal corticosteroids (?) 
. Anticoagulants (?) 


QN Cn eB OS b2 me 


. Low molecular weight dextran (?) 





and Conley? support the concept that all the 
clinical maaifestations of sickle cell disease 
are attributable to the consequences of intra- 
vascular sickling of erythrocytes. Because of 
the lack of any other consistent surgical fac- 
tor in these patients which could be correla- 
ted with anterior segment ischemia ( Table 
1), it would appear that the sickling process 
is probably also related in some causal way 
to the development of anterior segment isch- 
emia in our patients. That this may be so is 
underscorec by the high percentage of sick- 
lers who developed this disorder following 
scleral buckling in comparison with the non- 
sickling pooulation. Also, as noted above, 
those patients previously transfused suc- 
cessfully to-erated the scleral buckling proce- 
dure well. Consequently, the recommenda- 
tions in Ta5le 4 for clinical management of 
SC patients who require retinal detachment 


surgery are based on attempts to avoid in- 
traoperative and postoperative ischemia, 
hypoxia, and sickling. The onset of sickling 
in the eye, as elsewhere, sets up a vicious cy- 
cle of events leading to decreased perfusion, 
with further ischemia, hypoxia, and sickling 
(Table 4). 

Since the effects of anterior segment isch- 
emia are sometimes irreversible, prophylaxis 
is preferable to therapy. The common objec- 
tive underlying these recommendations (Ta- 
ble 4) is increased perfusion and oxygen- 
ation, with decreased sickling and ischemia. 

Because of the danger of sickling during 
parturition, pregnant women with SC dis- 
ease have been effectively managed prior to 
delivery by partial exchange transfusion.?? 
This exchange of normal red blood cells for 
those containing SC hemoglobin has also 
been recommended prior to general surgical 


— 
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procedures.**:?* Complications from partur- 
ition and surgery can usually be minimized 
if partial exchange transfusion results in a 
red blood cell mass in which about 60% of 
erythrocytes have normal hemoglobin A. It 
would seem reasonable, therefore, to treat 
scleral buckling cases similarly. Since even 
local anesthesia obviously does not eliminate 
all causes of ocular ischemia and hypoxia 
that occur during retinal detachment sur- 
gery, this recommendation applies even 
when retrobulbar anesthesia is employed. 
The possibility, however, of inducing serum 
hepatitis or septicemia by partial exchange 
transfusion must be considered. 

-Cryothermy with an exoplant would theo- 
retically appear to be more advantageous 
than diathermy and a scleral disection. In 
any event, drainage of subretinal fluid will 
soften the eye and tend to counteract any 
tendency towards decreased vascular perfu- 
sion. 

Other prophylactic and therapeutic mea- 


sures with potential merit are listed in Table 
4 29-38 


SUMMARY 


Ten eyes of nine sickle cell-hemoglobin C 
patients (SC) underwent retinal detachment 
surgery. Six eyes showed signs of anterior 
segment ischemia postoperatively, and one 
showed signs of retinal ischemia. Four eyes 
became phthisical or prephthisical. In three 
cases, anterior segment ischemia was errone- 
ously thought to be infectious endophthalmi- 
tis. 

In a sampled hospital population, 71% of 
buckled eyes of SC patients developed ante- 
rior segment ischemia, whereas only 3% of 
nonsickling eyes developed this postoperative 
complication during the same five-year pe- 
riod. Patients with SC hemoglobin thus ap- 
pear particularly vulnerable to anterior seg- 
ment ischemia following scleral buckling. 

Lower hematocrit, younger age, and fe- 
male sex were associated with clinically less 
severe postoperative findings, 

Technical surgical factors did not seem to 
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influence the presence or absence of postop- 
erative anterior segment ischemia. Partial 
exchange blood transfusion and additional 
measures were employed in three cases. 
When the patients' hemoglobin A was in- 
creased to more than 60%, anterior segment 
ischemia did not develop despite extensive, 
prolonged scleral buckling operations. 
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IN RETINAL DETACHMENT 


A. DELLAPORTA, M.D., AND R. YuxiNs, M.D. 
Stanford, California 


The introduction of the segmental scleral 
buckling procedure by Custodis^? in 1951 
revolutionized important concepts in retinal 
detachment surgery. The essential factor of 
this technique was that the sclerochoroidal 
buckle pushed the diathermized choroid into 
apposition with the retinal breaks during the 
actual operation. Presently, the aseptic and 
polymorphous silicone rubber has replaced 
most other implants. Experimental’ and clin- 
ical observations showed that the sclerocho- 
roidal buckle gradually flattened following 
the operation, but this had no adverse effect 
on a reattached retina. This observation and 
concern over the reported complications, 
mainly pressure necroses and infections,** 
prompted the introduction of absorbable 
scleral implants. 

Chromic surgical gut was the first to be 
used,® followed by fascia lata,’ and others.!?** 
Absorbable implants did not become popu- 
lar, mainly because of their questionable ste- 
rility and the difficulty in obtaining most of 
them. 

Experimental work'® showed that thick 
chromicized surgical gut which was com- 
pletely buried within a scleral fold created a 
scleral buckle which persisted for at least two 
months. Histologically, a mild transient in- 
flammatory reaction of the uvea was noticed 
along the buried gut and this was considered 
an advantageous side effect for the reattach- 
ment of the retina. The duration of the 
buckle was thought to be adequate for use in 
idiopathic retinal detachments. The purpose 
of this paper is to report a suitable tech- 
nique. 

The present results were obtained in 21 
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successive operations. The detachments cov- 
ered up to one-half of the retinal surface, 
had one or more breaks within the detached 
area, and included aphakic eyes and cases 
with detached maculas. Cases with fibrous 
vitreous bands, massive vitreous retraction, 
giant tears, and total detachments were not 
operated on with this method, 


DESCRIPTION OF OPERATION 


General anesthesia was preferred but in 
about half of the operations local anesthesia 
with 2% xylocaine HCl with the addition of 
adrenalin 1:1000 was used satisfactorily. 

After lateral canthotomy, the presenting 
rectus was detached, the sclera exposed, and 
traction sutures were placed under the adja- 
cent recti in order to rotate the eye to the de- 
sired position. The retinal break was local- 
ized by transillumination and the first orien- 
tating diathermic coagulation applied with a 
blunt 1 mm diameter electrode (Storz E- 
5212). Additional ophthalmoscopically visible 
coagulations with a 0.5 mm long non-perfo- 
rating diathermy needle with insulated base 
(Storz E-5262) were placed to surround the 
break. Instead of diathermy, cryo-applica- 
tions were used in about half the cases for the 
additional treatment of the choroid. 

Two millimeters behind the orientating co- 
agulation a single-incision scleral groove was 
formed parallel to the limbus and involving 
one-third to one-half the circumference of 
the globe. The groove was formed by incis- 
ing the external one-half of the scleral layers 
with a No. 15 Bard-Parker blade and then 
pushing the wound edges of the incision an- 
teriorly and posteriorly with the blade until 
the base of the groove was 3 to 4 mm wide 
(Fig. 1). Occasionally, sharp undermining 
of the posterior scleral edge was necessary, 
especially when the groove was located be- 
hind the equator. For this a No. 66 angled 
Beaver blade proved safe in avoiding sceral 
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Fig. 1 (Dellaporta and Yukins). After 
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the retinal break has been localized on the sclera, a single 


incision scleral groove is formed posterior to this area (a); by undermining mainly the posterior scleral 
lip, the groove can be placed easily behind the equator (a'); double-folded No. 2 chromic catgut (b') is 
enclosed within the groove (b). The mattress sutures may be the conventional U-shaped or the X type (c). 


perforation. Four to five 4-0 silk mattress 
sutures were placed through the sceral 
wound edges over the groove. The overhang- 
ing scleral wound edges facilitated the safe 
placement of the sutures without danger of 
perforating the scleral wall. Additional sur- 
face or partially penetrating diathermy was 
placed within the bed of the scleral groove, 
and between both ends of the scleral groove 
and the ora serrata. At the present time, 
cryo-applications are preferred for this sup- 
plementary choroidal treatment. 

Four threads of No. 2 chromic surgical 
catgut soaked in normal saline solution for 
30 minutes were passed under the preplaced 
mattress sutures (Fig. 1-b). 

Drainage was obtained by four to six Pis- 
chel pins inserted preferably within the 
scleral groove below the horizontal meridian 
in areas not treated with cryo-applications. 
The mattress sutures were pulled tight, dou- 
ble-looped but not knotted, burying the cat- 


gut threads within the scleral fold. In the 
event that this caused undesirable increase of 
intraocular pressure, one of the catgut 
threads was slipped out of the scleral fold. If 
ophthalmoscopic examination showed correct 
position of the buckle, the sutures were per- 
manently knotted, The ends of the extruding 
catgut threads were cut and additional single 
4-0 silk sutures were used to cover the catgut 
threads completely within the scleral fold. 
The detached muscle was resutured and the 
conjunctival and canthotomy wounds re- 
paired. 


REMARKS 


The single-incision groove was formed 
well behind the retinal breaks. The aim was 
to have the breaks lie on the anterior slope of 
the buckle. This is technically easier, less 
time-consuming and more effective than at- 
tempting to place the breaks exactly on top of 
the buckle. The break positioned on the ante- 
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‘rior slope of the buckle offers an easy target 
for supplemental photocoagulation if this be- 
comes necessary in the postoperative period. 
If ophthalmoscopic control showed the reti- 
nal breaks to be incorrectly placed, the tem- 
porarily looped mattress sutures were loos- 
ened, the posterior scleral flap was dissected 
further back and the buckle displaced poste- 
riorly. No attempt was made to obtain com- 
plete drainage of the subretinal fluid. How- 
‘ever, if the buckle was not ophthalmoscopi- 
cally visible under a bullous detachment, and 
additional Pischel pins were of no avail, sub- 
retinal fluid was obtained by a meridionally 
placed scleral cut-down opposite the highest 
.eleyation of the retina. The sclera was dis- 
sected up to the choroid, the wound secured 
with a 4-0 single preplaced silk suture, and 
the choroid was perforated with a medium 
sized safety pin introduced tangentially (at an 
acute angle) into the globe and then re- 
tracted slowly as soon as subretinal fluid 
leaked, The blunt tip prevented perforation 
of choroidal vessels and possible injury to 
the retina in case it reached the latter. Ante- 
rior chamber paracentesis was occasionally 
performed to render the eye soft. 


POSTOPERATIVE COURSE 


Binocular bandages were used for five to 
six days of bed rest, but the patients were 
_ allowed bathroom privileges and to sit up in 
bed during this time. Average hospitalization 
was eight to 10 days. The postoperative reac- 
tion and patient discomfort were similar to 
that seen after segmental buckling proce- 
dures using silicone rubber. 

Ophthalmoscopically, the buckle dimin- 
ished gradually within two to three months 
after surgery simultaneously with the con- 
solidation and pigmentation of the choriore- 
tinal scars. 


RESULTS 
Of the 21 operated eyes* only three 
(Cases 1, 3, and 7) were uncomplicated, 


* Detailed table describing the cases may be ob- 
tained from the authors. 
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prognostically favorable retinal detachments. 
There were 12 aphakic eyes, three had previ- 
ous unsuccessful surgery, and the remainder 
showed some prognostically unfavorable pa- 
thology. 

In two eyes (Cases 3 and 10), the buckle 
disappeared prematurely; in the first case, 
infection may possibly have caused the mat- 
tress sutures to cut through the scleral wound 
lips. Case 10 had an extensive juvenile de- 
tachment with atrophy of the retina and mul- 
tiple ora breaks. Around the 14th postopera- 
tive day, the buckle began to diminish rap- 
idly and increasing hypertropia was noted. 
Surgical exploration four weeks after the 
operation showed that the inferior rectus 
muscle, which was tenotomized during sur- 
gery, had detached and that the scleral mat- 
tress sutures had mostly cut through, leaving 
the scleral groove open; the enclosed catgut 
threads were found slightly eroded. The lat- 
ter were removed, new mattress sutures 
were placed and pulled tight, converting the 
scleral groove into a single incision scleral in- 
folding. Three months later a staphyloma- 
tous area along the operation site was re- 
paired by a scleroplasty using preserved 
sclera, and the inferior rectus muscle ad- 
vanced obtaining orthophoria. Both these 
cases were successful with resulting vision 
of 20/60 and 20/25, respectively. They indi- 
cate that premature disappearance of the 
buckle may happen as in similar procedures. 
If the buckle disappears after chorioretinal 
adhesions have formed, as probably occurred 
in these cases, it does not have unfavorable 
effects on the outcome of the operation. 

Out of the 21 operations, 15 (7096) were 
successful within the follow-up period of 
seven to 18 months. Of the remaining six, in 
one (Case 12) the operation was unsuccess- 
ful; in three (Cases 4, 16, and 18), the de- 
tachment recurred within four to five 
months. These four eyes underwent success- 
ful encircling operations with a silicone rod, 
increasing the success rate to 89%. Two eyes 
(Cases 15 and 20) were unsuccessfully re- 
operated with the same method. 


SUMMARY 


The segmental scleral buckling technique 
with use of chromicized surgical catgut as 
implant offered the following advantages: 
Catgut is sterile and readily available; a 
buckle of the desired size could be easily ob- 
tained and its duration between two and 
three months was sufficient for curing a reti- 
nal detachment; the catgut caused a mild in- 
flammatory reaction of the overlying choroid 
which promoted the formation of a contigu- 
ous area of chorioretinal adhesions between 
diathermy and cryo-applications. 

The hydrated chromic surgical gut was 
a soft pliable material, did not cause pressure 
necroses of the structures of the eye, and 
finally absorbed leaving an uncistorted eye. 
The possibility of late infections and late 
erosions through the sclera or conjunctiva 
was eliminated. 

The method proved technically simple, 
brief, and caused little damage to the sclera. 
The results were as favorable as those ob- 
tained with more radical procedures. 
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SEGMENTAL RETINAL PERIARTERITIS 


NicoLA OnzALEs1, M.D., AND Luci RICCIARDI, M.D. 
Cagliart, Italy 


Segmental periarteritis of the retina, a 
rare condition, is characterized by the ap- 
pearance of whitish segmented plaques scat- 
tered along the retinal arteries. In most 
cases, an associated mild uveitis and hyalitis 
produce aqueous and vitreous haze, keratic 
precipitates, and vitreous floaters. Active or 
healed chorioretinal foci are frequently 
found near the involved vessels. It has been 
reported that Jensen’s juxtapapillary cho- 
rioretinitis may also accompany the periar- 
teritis. 

Segmental periarteritis of the retina oc- 
curs most frequently in young adults, the 
average age being 34 years. It has a male/fe- 
male ratio of 1.7:1. In 64.5% of cases, the 
condition is unilateral, the right eye being in- 
volved about 1.5 times more frequently than 
the left. The disease has a favorable progno- 
sis. Within a few months, the arterial 
plaques disappear and recovery is complete. 

Peters! reported the first case of segmen- 
tal periarteritis of the retina in 1929. Be- 
tween 1933 and 1969, 36 additional cases ap- 
peared in the literature.*?? If one were to in- 
clude those cases in which severe uveitis, 
periphlebitis, or generalized vasculitis over- 
shadowed the periarterial manifestations, 


— those in which the course was unfavorable, 


or those in which the periarteritis was a lo- 
calized manifestation of a systemic vascular 
disease (as in periarteritis nodosa), the num- 


_ ber of cases would be greatly augmented. 


This paper describes a typical case of per- 
iarteritis of the retina that showed some un- 
usual clinical aspects, particularly in the vas- 
cular patterns demonstrated by fluorescein 
angiography. 

CASE REPORT 


A 26-year-old man, a mason, sought treatment 
because of blurred vision in both eyes of eight days’ 
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duration. On admission, the anterior segment was 
normal in both eyes. There was slight vitreous haze 
and some vitreous floaters. 

Examination of the fundi with the ophthalmo- 
scope, the slit lamp, and the Goldmann lens revealed 
segmented, yellowish-white plaques scattered along 
the main arterial branches, often in a ring-like ar- 
rangement (Fig. 1). A thorough biomicroscopic ex- 
amination clearly showed that the plaques adhered to 
the vessel walls, thereby demonstrating the classic 
periarterial deposition. Although segmented plaques 
were not seen in the smaller arterial branches, some 
sections showed a continuous white sheathing of the 
arterial walls. The caliber and the course of the ar- 
terioles were normal, but the veins appeared to be 
markedly enlarged and showed some segmental nar- 
rowing (Fig. 1). The optic disk appeared to be nor- 
mal and the macular region somewhat edematous 
and blurred. Even at the extreme periphery of the 
fundus, no peripheral foci of chorioretinitis could 
be detected. The fundus findings in the right eye 
were not significantly different from those in the 
left eye. 

The visual acuity, with a small hypermetropic 
correction, was 4/10 in the right eye and 6/10 in the 
left. The intraocular pressure was normal. Visual 
field examination with the Goldmann perimeter and 
the Bjerrum campimeter revealed some irregular 
central and paracentral relative scotomas. Dark ad- 
aptation with the Goldmann adaptometer and the 
electroretinographic tracing were both normal. 

Fluorescein angiography showed decreased veloc- 
ity of the retinal blood flow in both the arterial and 
the venous phases. Two minutes after the injection, 
the arterioles still showed fluorescence, and the 
veins fluoresced for more than six minutes. Some 
impregnation of the vascular walls with the dye 
could be responsible for this. 

During angiography, the arterioles looked nor- 
mal. The segmented white plaques seen ophthalmo- 
scopically were not evident in the angiograms (Fig. 
2). Fluorescein did not leak from the artericles. 
The veins appeared to be greatly enlarged, and their 
walls showed a peculiar fluorescent soakage. Some 
extravasation of the dye became apparent about 100 
seconds after the injection and lasted for more than 
30 minutes (Fig. 2). 

Detailed laboratory investigations, performed just 
after the patient’s admission, gave the following re- 
sults: hemoglobin, 107%; erythrocytes, 4.6 million ; 
leukocytes, 8000 (neutrophils, 68%; lymphocytes, 
27% ; monocytes, 5%) ; glycemia, 98 mg% ; azotemia, 
31 mg%; blood cholesterol, 176 mg%; antistrepto- 
lysin titer, 400 units/ml ; C-reactive protein, positive ; 
serum proteins, 7.82 g%; fractionation by paper 
electrophoresis, normal; lipoprotein B/a ratio, 2:3. 
Urine was normal; erythrocyte sedimentation rate, 
1-hour:4, 2-hour:8. Tests for rheumatoid arthritis, 
lupus erythematosus, the Wassermann and the Man- 
toux reaction were all negative. 
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Fig. 1 (Orzalesi and Ricciardi). Ophthalmoscopic aspects of segmental periarteritis of the retina. Top 
left: Plaques of periarteritis ensheathing the large arterial branches. Top right: Continuous sheathing of 
the small arterial branches. Bottom left: Exudates. Bottom right: Hemorrhages observed during the 
period of recovery from segmental periarteritis of the retina. 


General physical examination showed acute 
rhinitis, chronic tonsillitis, and gingivitis, as well as 
numerous dental caries. The neurologic examination 
disclosed no abnormality. Chest roentgenograms 
were normal but sinus films showed maxillary sinu- 
sitis. Oscillography of the arms and legs gave nor- 





mal findings. Histologic examination of a temporal 
artery biopsy detected no disease. 

The patient received intensive antiobiotic (strep- 
tomycin and tetracycline) and corticosteroid ther- 
apy, including intraorbital injections of dexametha- 
sone. Fifteen days after initiation of therapy, the 


S 


Fig. 2 (Orzalesi and Ricciardi). Florescein angiography of segmental retinal periarteritis, showing the 
arterial and venous phases (left) and the late venous phases (right). During the venous phase, hyper- 
fluorescence of the vein walls and leakage of the dye are clearly seen. 


RIARTERITIS 


-TINAL PE 


+ 


RI 


NTAL I 


VOL. 





58 AMERICAN JOURNAL OF OPHTHALMOLOGY 


patient's eyes showed marked improvement. Uncor- 
rected visual acuity was now 8/10 in the right eye 
and 10/10 in the left. Reduction in the number of 
vitreous exudates and in the extent of the macular 
edema fostered the visual improvement. With the 
exception of a few fluffy preretinal exudates bulg- 
ing from the walls of the larger arterial branches 
(Fig. 1), the vascular findings were practically un- 
changed at this time. 

Visual acuity improved to 10/10 in both eyes dur- 
ing the following days. The scotomas disappeared 
completely. As the signs of periarteritis began to 
fade, the continuous white sheathing of the small 
arteries disappeared first, then the preretinal exu- 
dates and, finally, the segmented plaques ensheating 
the largest retinal arteries. 

During the three months between the start of 
therapy and complete recovery, some small hemor- 
rhages were seen near the largest vascular branches. 
Repeated fluorescein angiographies during this pe- 
riod showed decreasing involvement of the retinal 
veins. The angiographic picture was again normal 
about one month after admission. 

The marked decrease in the fluorescence of the 
retinal vessels that also occurred during recovery 
might have been produced by the healing process 
effecting a decrease in the transparency of the vas- 
cular walls. 

Laboratory :nvestigations showed that removal 
of the antral, dental, and tonsillar foci of infection 
by the antibiotic and corticosteroid therapy had nor- 
malized the antistreptolysin titer and the C-reactive 
protein. 


DISCUSSION 


Segmental periarteritis of the retina is a 
well-established clinical entity, The preva- 
lence of segmental lesions of the retinal arte- 
ries, the principal feature of the clinical pic- 
ture, the mild associated ocular signs, and 
the favorable clinical course separate this 
condition from others in which periarteritis 
occurs as an inconstant and secondary find- 
ing—for example, as in cases of uveitis with 
perivasculitis or in periarteritis nodosa. 

Appelman and associates? and François 
and co-workers?! discussed the etiology of 
segmental periarteritis of the retina at length. 
Since arteriosclerosis," periarteritis nodosa,** 
and herpes?” have none of the characteristics 
of segmental periarteritis of the retina, they 
can be excluded from etiologic consideration. 

It seems more probable that most of the 
reported cases had an allergic etiology. The 
segmental changes in the retinal arteries 
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could result from an immune reaction to a ^ 


bacterial antigen or even to drugs.?* The ton- 
sillar, dental, and antral foci of infection, the 
increase in the antistreptolysin titer, and the 
positive C-reactive protein test in our patient 
indicate an allergic reaction to bacterial anti- 
gens. This patient's favorable response to in- 
tensive antibiotic and corticosteroid therapy 
support this contention. 

An unusual aspect of this case was in- 
volvement of the retinal venous system, as 
shown by fluorescein angiography. This pa- 
tient differed from those reported previ- 
ously*^?? in whom angiography demonstrated 
no abnormalities. The angiographic demon- 
stration of hyperfluorescence of the vessel 
wall and seepage of the dye in patients with 
inflammatory cells in the vitreous, as in the 
present case, may be interpreted as evidence 
of retinal vasculitis and perivasculitis.?9 

A similar angiographic picture can also be 
observed in other conditions affecting the 
retinal veins, such as retinal vein obstruc- 
tion, Eales' disease, and diabetic retinopathy. 

To explain the retinal phlebitis, we sug- 
gest that the same noxious reaction which 
induced the periarteritis also affected the 
vein walls and caused an ophthalmoscopi- 
cally invisible mild phlebitis to become asso- 
ciated with the dominant changes in the arte- 
ries, Slowing of the venous blood flow and 
stasis in the capillary and arterial network 
could facilitate formation of the arterial le- 
sions.^?' Without fluorescein angiography, 
vascular alterations as vasculitis and perivas- 
culitis might not be detected. 


SUMMARY 


In a typical case of segmental periarteritis 
of the retina, a peculiar alteration in the reti- 
nal veins was detected by fluorescein angiog- 
raphy that was not evident on ophthalmo- 
scopic examination. The effectiveness of in- 
tensive antibiotic and corticosteroid therapy 
in erradicating the antral, dental, and tonsil- 
lar foci of infection suggests that an allergic 
reaction to bacteria! antigens was the etio- 
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logic factor in this case. Three months after 
onset, the patient was cured. 
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RHYTHMIC WAVELETS OF THE POSITIVE OFF EFFECT IN THE 
HUMAN ELECTRORETINOGRAM 


YUTAKA TsucuipA, M.D., Kazuo KAwAsAKI, M.D., AND Jerry H. JAconsoN, M.D. 
New York, New York 


The human electroretinogram (ERG), 
evoked with intense illumination, presents a 
sequence of rhythmic wavelets superimposed 
on the rising phase of the b-wave.^? Similar 
rhythmic on wavelets are found in many ver- 
tebrates and are labeled the “oscillatory po- 
tentials.*” Studies of the nature of these 
oscillatory potentials** demonstrated their 
clinical importance.*? Other studies demon- 
strated that the positive off effect is also di- 
vided into multiple peaks in frog,!?-?? turtle,'4 
pigeon,!*? and human.!*?? Because of tech- 
nical and other problems resulting from their 
low amplitudes, the off effect and its subcom- 
ponents have not been closely examined in 
the human. This paper demonstrates how 
multiple off effects in man are easily re- 
corded, using intense stimuli, an averaging 
computer, and short-time constant amplifier. 


METHOD 


The stimulus light was derived from a 
tungsten lamp (1 kw, 100 v) passed through 
a series of heat and neutral density filters and 
brought to a focus at a magnetic shutter. 
Square-wave test flashes (stimulus duration 
/40 msec 0.7 Hz) were delivered from the 
shutter, driven by an electronic stimulator. 

The adapting light was provided by an- 
other tungsten lamp (150 w, 117 v), also con- 
trolled by a series of heat and neutral density 
filters. 

stimulus and adapting lights were focused 
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on each of the two input ends of a dichoto- 
mic (Y-shaped) glass fiber light guide, The 
glass fibers carrying the light from each 
source were mingled together at the output 
end (7 mm in diameter), which was held 2 
cm from the cornea of the subject's eye, The 
intensity of the stimulus light without neu- 
tral density filter was 2.9 X 10? ft-L (6.3 X 
10* scotopic trolands, pupil diameter 7.5 
mm). The maximum adapting light intensity 
was 1.8 X 10? ft-L (4.0 X 10° scotopic tds.). 
Neutral density filters were interposed ih 
the light path to decrease the luminance. 
Stimulus and adapting light intensities are 
represented in log;, units and they are di- 
rectly comparable. The maximum stimulus 
intensity (2.9 X 10* ft-L) is designated as 
0.0 log units, the maximum adapting inten- 
sity (1.8 X 10? ft-L) therefore corresponds 
to —0.2 log units. 

In this study, with an averaging computer 
we used repetitive stimuli (740 msec dura- 
tion) of 0.7 Hz which will cause a degree of 
light adaptation. This adapting effect was 
considered by matching (a) the amplitudes 
of b-waves evoked by repetitive stimuli with 
no background light and (b) the amplitude 
of b-wave evoked by a single flash with at 
constant levels of light adaptation. With our 
stimulus duration and frequency we found, 
for example, that repetitive stimuli of —3.0 
log units produced a light adapting effect 
equivalent to a steady state adapting light 
intensity of about —6.0 log units, and re- 
petitive stimuli of —1.0 log units produced 
about —2.0 log units of adapting light effect. 
Therefore, the term “with no adapting light" 
or "in the dark," as used in this paper, does 
not mean the fully dark-adapted state. 

ERG potentials were detected with a low 
vacuum contact lens electrode,?! referred to 
the combined earlobes, and led to a Grass 
EEG amplifier (7P511). Fifty or 100 re- 
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Fig. 1 (Tsuchida, Kawasaki, and Jacobson). On effects of the normal human ERG at varying levels of 
stimulus and adapting light intensities. Stimulus duration 740 msec. Stimulus frequency 0.7 Hz. Time cor 
stant 0.01 sec. Upward deflection indicates positivity of corneal electrode. Average of 50 responses. 


sponses were averaged by a Mnemotron 
compute (CAT 400). The amplifier time con- 
stant is specified in each figure. 

‘ithe normal data collected by one of us 
(K. K.) was confirmed by other normal sub- 
jects, including subjects under general anes- 
thesia. Pupils were fully dilated with 1% 
tropicamide. The cornea was anesthetized 
tetracaine. Subjects were in- 
structed to try not to blink and not to move 
the eye during recording. When the ERG 


f 


with 0.5% 


was obviously contaminated by artefact due 
to blinking or other muscle movement, data 
was discarded. 
RESULTS 

A weak stimulus ( —3.0 log units) evoked 
only a positive potential (b-wave) with no 
background light (Fig. 1). As the stimulus 
intensity was increased, a small negative de- 
flection (a-wave) and a series of on wavelets 
(oscillatory potentials) superimposed on the 
b-wave, were recordable and their amplitudes 
increased progressively with increasing stim- 
ulus intensity. These oscillatory potentials 
are conventionally labeled 0,, 02, Os, and 0, 
(Fig. 2-A). 


With no background light, as stimulus in 
tensity was increased to —2.5 log units, the 
positive off effect became recordable (Fig. 
3). More intense stimuli made the positive 
off effect prominent and its initial ascending 
slope steeper. At maximum stimulus inten- 
sity (0.0 log units), the latency and the peak 
latency of the initial positive off effect were 
about 10 and 21 msec, respectively. 

The positive off effect is divided into 
three main peaks when the stimulus is 
brighter than —1.0 log units. We call them 
dı, de, and d; for the convenience of de- 
scription (Fig. 2-B). However, dą was ab- 
sent in all three normal subjects under gen- 
eral anesthesia, and not always present in 
conscious normal subjects, D4 might be an 
artefact due to blinking or other muscle 
movement. It is also possible that general 
anesthesia might eliminate d;. Because o: 
these ambiguities, we will not further treat 
ds in this paper. 

With intense stimulus, fast rhythmic wave 
lets were superimposed on d, and də. These 
fast off wavelets were observed in all norma! 
subjects tested, and their inverted shape re 
that of 


sembled the oscillatory potentials 
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Fig. 2 (Tsuchida, Kawasaki, and Jacobson). 
Sample records of on (A) and off effects (B, C). 
Upward deflection indicates positivity of the cor- 
neal electrode in traces A and B, and negativity 
in trace C. Two responses to same stimulus were 
superimposed in trace C. Oscillatory potentials 
(0:1-04), di-ds waves and troughs of the off wave- 
lets (ti-ts) are designated. Note that troughs of 
the off wavelets (ti-ts) correspond to peaks of 
oscillatory potentials (Oi;-O4). Stimulus intensity 
0.0 log units. No background light. Stimulus dura- 
tion 740 msec. Stimulus frequency 0.7 Hz. Time 
constant 0.01 sec. Average of 50 responses. 


superimposed on the b-wave. Figure 2-C 
presents the off effects in reversed polarity to 
facilitate comparison of its waveform with 
that of the on effect. We call the negative 
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peaks of the fast off wavelets as “troughs” ` 
of off wavelets (ti, t», ts, and t4) for the con- 
venience of description. 

The amplitudes and the peak latencies of 
the on and off components recorded with no 
background light are plotted against stimu- 
lus intensity (Figs. 4 and 5). The ampli- 
tudes of the oscillatory potentials (0,-0,) 
were measured from the bottom of the a- 
wave (Fig. 2-A). The amplitude of d; was 
measured from the baseline and that of de 
from the negative trough between d; and d. 
(Fig. 2-B). The amplitudes of the troughs 
of the off wavelets (tı-t4) were measured 
from the peak of d, (Fig. 2-C). 

The amplitudes of the a-wave and the , 
oscillatory potentials increased linearly to 
the log stimulus intensity within the stimulus 
range tested (Fig. 4-A). The amplitudes of 
d, də and troughs of the off wavelets in- 
creased approximately linearly to log stim- 
ulus intensity ( Fig. 4-B). The threshold (10 
uv criterion) of d, is about 0.8 log units 
lower than that of də». A gross parallelism 
exists between the amplitudes of a-wave and 
d, (Figs. 4-A and B). 

The peak latencies of the a-wave and the 
oscillatory potentials decreased slightly as 
the stimulus intensity increased, but the in- 
tervals between the individual peak of the 
oscillatory potentials underwent no remark- 
able change (Fig. 5-A). The peak latencies 
and, hence, the intervals between successive 
waves of d,, də, ti, te, t and t, remained 
fairly stable regardless of stimulus intensity 
(Fig. 5-B). 

Varying the level of light adaptation 
through the range of —2.2 to —0.2 log units 
did not alter these findings (Figs. 4 and 5). 

The amplitudes and the peak latencies of 
the on and off components recorded with 
maximum stimulus intensity (0.0 log units) 
are plotted against adapting light intensity 
(Figs. 6 and 7). 

The amplitudes of the a-wave, 0; and 0, 
decreased as the light adaptation level in- 
creased (Fig. 6-A). The amplitude of 0, was 
little affected by adapting light and that of 
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Fig. 3 (Tsuchida, Kawasaki, and Jacobson). Off effects of the normal human ERG at varying levels of 
stimulus and adapting light intensities. Recording conditions same as Figure 1. 


O0, was augmented with increasing adapting 
light intensity, up to — 1.2 log units, beyond 
which it decreased. The amplitudes of d; and 
d, increased slightly with a weak adapting 
light (—2.2 to —1.7 log units), as com- 
pared with their amplitudes with no back- 
6-B). When adapting 


increased to maximum 


ground light (Fig. 
light intensity was 
intensity ( —0.2 log units), the amplitude of 
d, remained almost the same as in the dark, 
while the amplitude of d» was reduced to 
about two-thirds of the original value. The 
amplitudes of the troughs of the off wavelets 
gradually increased as the adapting light in- 
tensity was increased, up to — 1.7 log units, 
then decreased. 

The peak latencies of the a-wave and the 
oscillatory potentials were slightly prolonged 
as the light adaptation level was increased 
(Fig. 7-A). 


and the troughs of the off wavelets remained 


The peak latencies of dj, de, 


almost constant throughout the entire range 
of light adaptation tested (Fig. 7-B). 

The entire ERG response, including the 
oscillatory potential and off wavelets, was ex- 
tinguished in a case of primary pigmentary 
degeneration of the retina in a 57-year-old 
woman ( Fig. 8-A). The amplitudes of the a- 


and b-waves were moderately decreased in 
a case of diffuse chorioretinal degeneration in 
a two year-old girl under general anesthesia. 
The oscillatory potential and off wavelets ot 
this patient were almost absent (Fig. 8-B 
The amplitudes of the a- and b-waves were 
moderately decreased in a case of chloroquine 
retinopathy in a 36-year-old woman (tota! 
dosage of hydroxychloroquine, 182 g). 1n 
this case, both the oscillatory potential and 
off wavelets were markedly decreased (Fig. 
8-C). In a case of diabetic retinopathy (a 64- 
year-old woman, severe in left eye and some- 
what less severe in right eye), the amplitudes 
of the a- and b-waves were greatly decreased 
in the left eye and almost normal in the right 
eye. Both the oscillatory potential and oft 
wavelets of this patient were decreased to the 
same extent (Figs. 8-D, E). The normal 
ERG response, including the oscillatory po- 
tential and off wavelets, was obtained in a 
case of optic nerve atrophy in a four-year-old 
boy under general anesthesia (Fig. 8-F). 


DISCUSSION 
Heck?’ described the multiple off effects 


as "doppelte positive Off-Effekt," referring 
to the first and second off effects. His first 
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Fig. 4 (Tsuchida, Kawasaki, and Jacobson). Amplitudes of oscillatory potentials (A), and multiple off 
effects (B) as function of stimulus intensity. Amplitudes of these potentials were calculated from the data 
with no background light. Note that amplitudes of all responses increase linearly to log stimulus intensity. 


and second off effects would seem to corre- 
spond to our d, and d», respectively (Fig. 
2-B). He attempted to relate the first and 
second off effects to photopic and scotopic 
components, respectively. 

In considering this concept, one must rec- 


ognize that: (1) The threshold of də is 
higher than that of d, (Fig. 4). (2) D; was 
present, although of slightly less than maxi- 
mum amplitude, under our maximum adapt- 
ing light intensity ( —0.2 log units, 4.0 X 10° 
scotopic tds), which is strong enough to 
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Fig. 5 (Tsuchida, Kawasaki, and Jacobson). Peak latencies of oscillatory potentials (A) and multiple 
off effects (B) as function of stimulus intensity. Latencies calculated from data with no background light. 
Note constancy of intervals between oscillatory potentials and troughs of off wavelets, regardless of stimulus 


intensity. 


saturate the human rod system (2000 to 5000 
scotopic tds).** (3) In stationary congenital 
ught blindness, d; was recordable.!9?9 (4) 
Ds has been recorded in the pigeon, which has 
1 pure cone fovea and a cone-dominated pe- 
ipheral retina,” and was highly resistant to 
ight adaptation.!5 These facts do not support 
he. assumption that də is indicative of sco- 
opic function. 

It has been suggested that the off effect is 
| mirror image of the on effect.^?* The 
roughs of the off wavelets (ti, tz, ts, and t4), 
“esemble the oscillatory potentials (0,, O2, 0; 


and 0,) in the following points: (1) The 
threshold of both wavelets are relatively high 
and approximate each other, although the 
thresholds of the oscillatory potentials are 
slightly lower (Fig. 4). (2) The peak la- 
tencies of the individual oscillatory poten- 
tials and those of the troughs of the off 
wavelets approximate each other, and their 
intervals are stable regardless of the stimu- 
lus and adapting parameters (Figs. 5 and 7). 
(3) Both oscillatory potentials and off wave- 
lets, and especially their early portion, are 
highly resistant to light adaptation (Fig. 6). 
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Fig. 6 (Tsuchida, Kawasaki, and Jacobson). Amplitudes of oscillatory potentials (A) and multiple off 
effects (B) as function of adapting light intensity. Curves obtained from data with maximum stimulus 


intensity (0.0 log units). 


(4) Both oscillatory potentials and off wave- 
lets are equally diminished in retinal diseases 
we studied (Fig. 8). There are, however, 
some differences between the oscillatory po- 
tentials and the off wavelets: (1) The troughs 
of the off wavelets, especially t;, are not as 
prominent as the oscillatory potentials. (2) 
The intervals between the troughs of the off 


wavelets are not as regular as those of the 
oscillatory potentials. 

According to Brown's analysis of -the 
mammalian cone ERG; the positive off ef- 
fect is composed of two different components 
of opposite polarity ; the onset phase appears 
to result from decay of the cone receptor po- 
tential, while the falling phase appears to re- 
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Fig. 7 (Tsuchida, Kawasaki, and Jacobson). Peak latencies of oscillatory potentials (A) and troughs 
, Of off wavelets (B) as function of adapting light intensity. Curves obtained from data with maximum 
stimulus intensity (0.0 log units). Note constancy of intervals between individual oscillatory potentials 
and troughs of off wavelets, regardless of adapting light intensity. 


sult from decay of the d.c. component. Off 
wavelets are not considered in his analysis, 
although he did describe the oscillatory po- 
tential as one of the minor components of the 
ERG. The off wavelets must be considered as 
a new component of the ERG. 

The origin of the oscillatory potentials 
has been inferred to be at the bipolar cell 
layer.*»^?5 The many similarities between 


the oscillatory potentials and the off wavelets 
make it conceivable that the origin of the off 
wavelets is also in the bipolar cell layer. 


SUMMARY 


Intense stimuli of 740 msec duration 
evoked a sequence of fast rhythmic wavelets 
superimposed on the positive off effect. 
These off wavelets were observed in all nor- 
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Fig. 8 (Tsuchida, Kawasaki, and Jacobson). Oscillatory potentials and off wavelets in pathologic cases. 
(A) Primary pigmentary degeneration, (B) diffuse chorioretinal degeneration, (C) chloroquine retinop- 
athy, (D and E) diabetic retinopathies (Scott III and II), (F) optic nerve atrophy, and (G) normal 
control. Stimulus intensity 0.0 log units. No background light. Stimulus duration 740 msec. Stimulus fre- 
quency 0.7 Hz Time constant 0.003 sec. Upward deflection indicates positivity of corneal electrode. Average 


of 100 responses. 


mal subjects tested, and their shape, in- 
verted, resembled that of the oscillatory po- 
tentials superimposed on the b-wave. Close 
similarity exists in amplitude and latency 
from stimulus off and on, respectively, be- 
tween the troughs of the off wavelets and the 
peaks of the oscillatory potentials. Studies of 
several pathologic cases indicated gross paral- 
lelism in effects upon the off wavelets and 
upon the oscillatory potentials in the diseases 
in question. 
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OCULAR PIGMENTATION AND PRESSURE AND OUTFLOW RESPONSES 
TO PILOCARPINE AND EPINEPHRINE 


Harrout E. Merixian, M.D., THropore W. LIEBERMAN, M.D., AND 
Irving H. Leoprotp, M.D. 
New York, New York 


In 1929 Chen and Poth? compared the pu- 
pil dilating effect of several mydriatics (co- 
caine, euphthalmine, ephedrine) in Cauca- 
sians, Chinese, and Negroes. They found 
that Caucasians were the most responsive, 
Negroes the least, and Chinese intermediate 
to the mydriatic action of these drugs. Scott? 
has reported similar racial differences. 

Studies by Howard and Lee? and Guist* 
have also demonstrated that mydriatics are 
more effective in individuals with light irides 
than in those with dark. 

There has been no conclusive evidence as 
to whether the degree of responsiveness is 
racially determined or secondary to the 
quantity of pigmentation. It does, however, 
point out a specific pattern for drug re- 
sponse variation. 

The purpose of this study was to deter- 
mine if the quantity of pigmentation in the 
skin, iris, trabecular meshwork, or fundus 
could be correlated to the intraocular pres- 
sure response to pilocarpine or epinephrine. 


MATERIALS AND METHODS 


Twenty-three women volunteers between 
the ages of 20 and 40 years were given com- 
plete eye examinations by one investigator. 
Subjects were disqualified for the following 
reasons: (1) a history of systemic or ocular 
disease, (2) a history of eye trauma, (3) a 
present history of drug therapy except for 
oral contraceptives, (4) physical evidence of 
previous ocular inflammation, iris atrophy, 
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pigment dispersion, lens pseudoexfoliation 
or chamber angle abnormalities, or (5) a 
spherical refractive error of three diopters or 
more, or a cylindrical error of one diopter 
Or more. 

During the first visit the pigmentation of 
the volar forearm skin, iris, trabecular mesh- 
work, and fundus was evaluated visually. 
The skin pigment was recorded as light, me- 
dium, and heavy. The irides and fundi were 
described by color. The trabecular meshwork 
was graded as translucent, or with light, me- 
dium, or heavy pigmentation. 

As a check, photographs of the volar fore- 
arm skin, iris, trabecular meshwork, and 
fundus of each subject were taken under 
standardized conditions. These were later 
compared with the recorded visual evalua- 
tions. If there was a discrepancy between the 
written and photographic evaluation, the 
subject was re-examined visually and this 
evaluation was considered as final. 

At the second visit, each volunteer under- 
went Goldmann applanation tonometry and 
tonography on both eyes. Immediately upon 
completion of the tonography, one drop of 
496 pilocarpine was instilled in the lower 
fornix of the right eye. The subject was re- 
quested to blink for several seconds and then 
sit with eyes open. Approximately 15 to 30 
seconds later a second drop was instilled in 
the right eye. After a few blinks both eyes 
were kept closed for five minutes. The sub- 
ject was then allowed to leave, but told to re- 
turn in exactly two hours at which time ap- 
planation tonometry and tonography were 
repeated on both eyes. v 

About two weeks later this same proce- 
dure was again followed except the pilocar- 
pine was instilled only in the left eye. 

During the fourth and fifth visits the same 
format was again followed except that 2% 
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TABLE 1 





AS E E SENEN 


DX 


Lal | 


AVERAGE CHANGES IN PRESSURE AND FACILITY OF OUTFLOW IN NORMAL EYES TWO HOURS AFTER 
TREATMENT WITH 495 PILOCARPINE COMPARED WITH AVERAGE CHANGES IN UNTREATED EYES 


Lightly Pigmented 


Heavily Pigmented 


Category Ble AC No. AC 
yes A Tap A Po (ul/ Eyes A Tap A Po (ul / 
(mm Hg) (mm Hg) minute/ (mm Hg) (mm Hg) minute / 
mm Hg) mm Hg) 
Skin: Treated eye 21 —2.6 —3.2 +-0.06 11 —1.1 —1.9 4-0.02 
Untreated eye —1.0 —1.4  —0.02 —0.8 —0.9 -+0.00 
Difference —1.6 —1.8 4-0.08 —0.3 —1.0 +0.02 
Significance Sr S S NST NS NS 
Iris: Treated eye is —2.5 —3.1 +0.08 18 —2.0 —2.6 -+0.06 
Untreated eye —1.2 —1.3 —0.02 —0.8 —0.8 —0.02 
E ML Difference —1.3 —1.8 +0.10 —1.2 —1.8 +-0.08 
Significance S S S NS S NS 
Trabecular Treated eye 16 —2.6 —3.0 . 40.05 15 —1.5 —2.0 40.04 
MESANE — ap treated eye po. 219 «0904 —0.5  —0.8  —0.03 
Difference —1.6 —1.8 +0.09 —1.0 —1.2 --0.07 
Significance S S S NS NS NS 
Fundus: Treated eye 13 —2.5 —3.4 -+0.08 17 —2.1 —2.7 +0.03 
Untreated eye —1.0 —1.7 —0.03 I —0.6 —0.02 
Difference —1.5 —1.7 +0.11 —1.0 —2.1 --0.05 
Significance S S N NS S NS 


* Significant. 
1 Not significant. 


epinephrine was used instead of the pilocar- 


. pine. 


The pre- and post-medication Goldmann 
applanation pressures (Tap), opening tono- 
graphic pressures (Po), and outflow facilities 
(C) were recorded for each subject at each 
visit. The initial Tap, Po and C values were 
subtracted from the second set of values ob- 
tained two hours after treatment of the one 
eye. 
Positive (+) Tap and P, values indicated 
increase in the intraocular pressures after 
-treatment whereas minus (—) values indi- 
cated a fallin pressure. Positive (+) C values 
indicated an increase in the outflow facility 
after treatment whereas minus ( —) C values 
indicated a decrease. 

Before the final analysis of results, the 


medium pigmented group in each category 
(skin, iris, trabecular meshwork, and fun- 
dus) was discarded and only the extremes of 
pigmentation (light and heavy) were com- 
pared. 

Using a P level of 0.05, a student's t-test 
for unpaired samples of unequal numbers 
was used for statistical evaluation comparing 
the treated to the untreated eyes.? 

The average change for the treated and 
untreated eyes and their differences were 
also calculated and recorded. 


RESULTS 


Table 1 shows that normal subjects with 
lightly pigmented skin, irides, trabecular 
meshwork, and fundi respond with a greater 
fall in intraocular pressure and increase in 
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| 
TABLE 2. 


AVERAGE CHANGES IN PRESSURE AND FACILITY OF OUTFLOW IN NORMAL EYES TWO HOURS AFTER 
TREATMENT WITH 295 EPINEPHRINE COMPARED WITH AVERAGE CHANGES IN UNTREATED EYES 


Lightly Pigmented 


Heavily Pigmented 
T 


| AC No. AC 


Category = A Tap A Po | pl/ Eyes A Tap A Po hl / 
mmHg mmHg minutes/ mmHg mmHg minute/ 
mm Hg mm Hg 
Skin: Treated eye 18 — —1.8 — —0.4 ‘40.06 10 ——0.7 40.4 +0.10 
Untreated eye —0.5 —0.3 | ——0.06 —0.4 —0.8  +0.06 
Difference “13 “04 +0.12 203. 440 +0.04 
Significance S NS} ' 8 NS NS NS 
Iris: Treated eye 14 — —2.0 | —0.4  :F0.07 14  —0.4 +0.1  4-0.08 
Untreated eye —0.7 —0.4 —0.05 —0.4 —0.6 +0.03 
Difference —1.3 0.0 +40.12 0.0 +0.7 +0705 ~ 
Significance S NS | S NS NS NS 
Trabecular Treated eye 14 —1.6 —0.7 +0 .07 14 —0.7 +-1.0 +0.08 
meshwork: Untreated eye 0.4  —0.6 0.04 +0.1 —0.2 +0.01 
Difference —1.2 —0.1 ‘40.11 —0.8 +1.2 -+0.07 
Significance S NS PS NS NS S 
Fundus: Treated eye 14 —1.4  —0.2  :-0.05 i4 | —0.7  +0.1 +0.09 
Untreated eye —0.2 40.2 0.00 —0.4  —0.9 40.02 
Difference zb. p 10:08 —0.3 41.0 +0.07 
Significance S NS S NS NS S 


* Significant. 
T Not significant. 


outflow facility to 496 pilocarpine than sub- 
jects with heavily pigmented structures. 

Similar results were obtained after the use 
of 2% epinephrine, except that insignificant 
changes were found in the initial tono- 
graphic tension irrespective of pigmentation 
(Table Z2). 

When the responsiveness of Negroes to 
4% pilocarpine and 2% epinephrine was 
compared to that of Caucasians with all de- 
grees of pigmentation, the Negro subjects 
appeared less responsive to these agents 
(Table 3). 


DISCUSSION 


The results of these single-dose experi- 
ments indicate that persons with heavily pig- 
mented skin, irides, trabecular meshwork; 


and:fundi are less responsive to the pressure 
andi outflow facility effects of 4% pilocar- 
pine and 2% epinephrine: than those with 
lightly pigmented structures. 

Most of the subjects in the heavily pig- 
mented categories were Negroes. A valid 
comparison between the responsiveness of | 
Negroes versus darkly pigmented Cauca- 
sians could not be made because of the insuf- 
ficient number of darkly pigmented Cauca- 
sians in each category. 

A comparison was made between the 
lightly pigmented and medium pigmented - 
Caucasian groups. There was no significant 
différence between the two in their response 
to the pilocarpine and epinephrine. This may 
be due to the lesser contrast in the quantity 
of pigmentation in the two groups. The 
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TABLE 3 


AVERAGE CHANGE IN PRESSURE AND FACILITY OF OUTFLOW IN NORMAL CAUCASIAN 
AND NEGRO EYES TWO HOURS AFTER TREATMENT WITH 4% PILOCARPINE AND 
2% EPINEPHRINE COMPARED WITH THE UNTREATED EYES 


Caucasians Negroes 

Drug No. r AC No. AC 
OU ami mmHg Sm 77 ien, mig i 

4% l Treated eye 15 —2.3 —3.1 +0.08 il —1.2 —1.8 +0.08 
PHOCHDUNES  Tipiyeated eee do. pose. 25000 us. S08 45 
Difference -—1.1 —1.8 +0.10 —0.4 —0.9 -+0.05 

Significance S* S S NSt NS NS 

2% Epi- Treated eye 15 —2.0 —0.6 -+0.07 11 —0.7 +0.3 +0.09 
nephrine: Untreated eye cU Ose 50:05 —0.4 | -—0.8  +0.04 
7 Difference 213 0.0 +0.12 —0.3  +4.1  +0.05 

Significance S NS S NS NS NS 


* Significant. 
T Not significant, 


question of whether the degree of respon- 
siveness is related to race or simply to the 
amount of pigmentation could not be deter- 
mined. 

A. follow-up study will be made in which a 
group of Caucasians with irides as dark 
brown as possible will be compared to the 
lightly pigmented Caucasian group. This 
may still not give a conclusive answer since 
the subjective evaluation made in this study 
indicates that the quantity of pigment in the 
Negro iris is far greater than that found in 
the dark brown Caucasian iris. 


SUMMARY 


Twenty-three subjects with normal eyes 
were evaluated as to the amount of pigment 
in their skin, irides, trabecular meshwork, 
and fundi. The tonometric and tonographic 
response of each eye to 4% pilocarpine and 
2% epinephrine was made. The differences 
in the pre- and post-medication applanation 
pressures, opening tonographic pressures, 
and outflow facilities were calculated. The 


values obtained in the lightly and heavily 
pigmented treated eyes were compared to 
their untreated eyes. 

It was found that the tonometric and tono- 
graphic response of darkly pigmented nor- 
mal eyes to 496 pilocarpine and 296 epineph- 
rine was less than the response of lightly 
pigmented eyes. 
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SYSIEMIC VASODILATORS, INTRAOCULAR PRESSURE, AND 
CHAMBER DEPTH IN GLAUCOMA 


Jost D. Peczon, M.D., W. Morron Grant, M.D., anb Brent W. Lampert, M.D. 


Boston, Massachusetis 


The present tests were made to evaluate 
the effects of the systemic vasodilator agents 
nicotinic acid, cyclandelate, and carbon diox- 
ide on intraocular pressure in open-angle 
glaucoma, and to attempt in patients with ab- 
normally narrow angles to induce angle-clo- 
sure glaucoma by means of carbon dioxide, 
as previously unsuccessfully attempted with 
nitrate and nitrite vasodilators by Becker,* 
and by Whitworth and Grant.? Nicotinic 
acid was chosen for testing because it 1s a 
well-known vasodilator, and cyclandelate be- 
cause of its current popularity. A 10% car- 
bon dioxide-90% oxygen mixture was cho- 
sen for testing because this is reputed to be 
one of the most effective agents to induce di- 
lation of vessels in the eye and in the brain, 
and might provide an indication of the maxi- 
mum effect to be expected from any type of 
vasodilator agent that did not simultaneously 
cause severe changes in blood pressure. 

Intraocular pressure was measured by ap- 
planation tonometry, using variously the 
Goldmann, Draeger, and Perkins optical in- 
struments, with the patients in both sitting 
and prone positions, but always comparing 
measurements with the same tonometer and 
same position with and without test drug. 
When the effects of nicotinic acid and cy- 
clandelate were being evaluated, pressure was 
measured hourly during five hours, with and 
without drugs, on separate days at the same 
times of day in order to take diurnal varia- 
tions into account. Axial depth of the ante- 
rior chamber was similarly repeatedly evalu- 
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ated with the standard Jaeger depth measur- 
ing attachment on the Haag-Streit 900 slit 
lamp with and without test medications. 

When the effect of carbon dioxide inhala- 
tion was to be evaluated, a mixture of carbon 
dioxide 10% with oxygen 90% was deliv- 
ered at a rate of 15 liters per minute to a 
face mask equipped with a rubber breathing 
bag and check valves to minimize variation 
or elevation of pressure within the mask. 
Intraocular pressure was measured in both 
eyes every one to two minutes with the pa- 
tient in the supine position, using portable 
Draeger or Perkins applanation tonometers. 
The measurements were started 10 to 12 
minutes before beginning inhalation of the 
carbon dioxide mixture, continued for eight 
to 10 minutes during inhalation, and for a 
variable period thereafter. Variations of ax- 
ial depth of the anterior chambers were not 
measured during the tests with carbon diox- 
ide -because the time of exposure was short 
and was pre-empted by frequent applanation 
tonometry. 


TEST RESULTS 


Nicotinic acid in a single 100 mg oral dose 
was given to 14 patients, In 12 of these, 
chronic primary open-angle glaucoma was 
bilateral; in another patient, glaucoma was 
definite in only one eye, and in still another, 
the disease was borderline. Of these patients, 
10 were receiving no antiglaucoma medica- 
tion during the testing, but the other four 
were maintained under constant treatment 
with standard antiglaucoma medications 
(various combinations of miotics, epineph- 
rine, and carbonic anhydrase inhibitors). In’ 
the absence of nicotinic acid, the tensions of 


. all patients remained within the range of 20 
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to 35 mm Hg, most being close to 30 mm Hg. 
During the first two hours after administra- 
tion of the nicotinic acid, most patients ex- 
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perienced sensations attributable to cutane- 
ous vasodilation. The axial depth of the an- 
terior chambers measured hourly during four 
to five hours showed no change significantly 
different from the range of variation estab- 
lished in the absence of the test drug. Intra- 
ocular pressure measured hourly during the 
same period and compared with tension 
curves established in the absence of nicotinic 
acid at the same time of day showed no appre- 

-  ciable change in nine of the 14 patients. In the 
other five patients, the average level of the 
test curves for individual eyes differed from 
the curves without test medication by 1.5 to 
3 mm Hg, but the test curves were no more 
often higher than lower. The extremes of 
transient differences between pressure 
curves for individual eyes with and without 
nicotinic acid ranged from 6 mm Hg briefly 
higher in one eye to 7 mm Hg briefly lower 
in another eye. The results are summarized 
in Table 1. Results with nicotinic acid in pa- 
tients in the supine position were not appre- 
ciably different from those in patients who 
were sitting upright, 

Cyclandelate in a single dose of 200 mg 
was given by mouth to 17 patients, of whom 
14 had chronic primary open-angle glaucoma 
in both eyes, and two had what appeared to 
be the same type of glaucoma in only one 
eye, and one was considered an open-angle 
glaucoma suspect. Standard topical antiglau- 


TABLE 1 


DIFFERENCE BETWEEN OCULAR TENSION CURVES 
WITH AND WITHOUT NICOTINIC ACID 





| Mean Difference* (mm Hg) No. Eyes 
+3.0f 1 
+2.5 1 
+1.5 1 
0 21 
—1.0 1 
Pls —1.5 i 
—2.5 1 
—3.0 1 
* Mean of mean differences for all eyes = —0.036 
e mm Hg. 
p +A + indicates higher tension with nicotinic 
acid. 
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coma medications were taken by five of these 
patients in the same manner before and dur- 
ing testing with cyclandelate; the other 12 
were not under antiglaucoma treatment. 
During five hours after the dose of cyclande- 
late, no effects were noted by the patients, 
and during this time the axial depths of the 
anterior chambers did not change signifi- 
cantly, varying no more than + 0.1 mm, the 
same as in the absence of cyclandelate. 

By inspecting the pairs of curves of 
hourly intraocular pressure measurements 
for each eye with and without cyclandelate 
we could discern no tendency for either a 
rise or a fall of pressure after cyclandelate. 
There appeared to be no distinguishing char- 
acteristics in the wanderings of the curves 
during the corresponding hours of the day 
with or without the drug. The same conclu- 
sions were indicated whether measurements 
were made with patients sitting or recum- 
bent. During the five hours after administra- 
tion of cyclandelate a fall of pressure oc- 
curred as frequently as a rise, and in all but 
one eye the changes in intraocular pressure 
during the five hours after administration of 
cyclandelate were within a range of + 5 mm 
Hg of the starting pressure. The mean of the 
changes in intraocular pressure during the 
five hours after cyclandelate was a rise of 
0.21 mm Hg. The one exceptional eye that 
had a change in pressure outside of the + 5 
mm Hg range had a rise of 9 mm Hg, but 
this corresponded almost exactly to the spon- 
taneous rise of pressure in the same eye 
without cyclandelate on the control day, and 
appeared therefore not to be attributable to 
the medication. 

The influence of cyclandelate on the intra- 
ocular pressure was further evaluated by de- 
termining in each of the 34 eyes of the 17 
patients the difference between the pressures 
with and without the cyclandelate at hourly 
intervals for five hours following the admin- 
istration of the drug. The mean difference for 
each eye with and without the drug was cal- 
culated by averaging the five hourly differ- 
ences, The frequency distribution of these 
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TABLE 2 
DIFFERENCE BETWEEN OCULAR TENSION CURVES 


WITH AND WITHOUT CYCLANDELATE 


Mean Difference 
e No. Tests 


(mm Hg) 


C2 
^ 
H- 
jamè 
Gn 
Mel 
t3 
e^ Co M C3 CO E Ge Ui 3 BO I n C CD 


* A -- indicates higher tension with cylandelate. 


mean differences, rounded to the nearest mm 
Hg is listed in Table 2. The mean of all the 
mean differences in intraocular pressure with 
and without cyclandelate indicated that dur- 
ing the five hours after administration of the 
test drug the intraocular pressure was 0.36 
mm Hg higher with the cyclandelate than 
without. The initial premedication pressures 
on control days and drug test days ranged 
from 6 mm Hg higher to 7.8 mm Hg lower, 
but the mean difference was very small— 
0.13 mm Hg lower on the test days than on 
the control days. At each hour after the ad- 
ministration of cyclandelate the mean differ- 
ences in the control and test pressure curves 
were as follows: end of first hour, +0.32 mm 
Hg difference; second hour, +0.47; third 
hour, —0.13; fourth hour, +0.58; fifth hour, 
+0.47 mm Hg. i 

We conclude from the ieron on 
cyclandelate that a 200 mg oral dose has so 
little influence, if any, on intraocular pres- 
sure in glaucoma that it presents no appreci- 
able danger to use in the presence of this dis- 
ease. 

Carbon dioxide, as a mixture of carbon di- 
oxide and oxygen, was administered to four 
patients who had untreated chronic primary 
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open-angle glaucoma in both eyes, and to five 
patients who had normal intraocular pres- 
sures but angles so narrow that gonioscopi- 
cally it was difficult to ascertain that they 
were not closed. In four out of five of the 
latter group of patients, darkroom tests were 
negative and they had no known spontaneous 
elevations of pressure, but the fifth patient, 
whose angles looked almost totally closed, 
was known to have had spontaneous rises of 
tension to 30 and 32 mm Hg. In response to 
inhalation of carbon dioxide the intraocular 
pressure behaved essentially the same in the 
patients with open-angle glaucoma as in the 
patients with initially normal pressures but 
extremely narrow angles. Characteristically, 
the pressure rose during the first two min- 
utes to an average peak 3.3 mm Hg above 
the start, then gradually subsided during five 
to six minutes toward the pre-inhalation 
level despite continued breathing of the car- 
bon dioxide-oxygen mixture. The maximum 
transient rise was 8 mm Hg in one eye. 
When ordinary air was breathed again after 
eight to 10 minutes of inhalation of the car- 
bon dioxide mixture, the intraocular pres- 
sure in all patients dropped transiently below 
the pre-inhalation level, usually 2 to 4 mm 
Hg below, but as much as 7 mm Hg in one 
patient. Then gradually, during 15 to 20 
minutes of ordinary air breathing, the intra- 
ocular pressure came back up to the same 
level as before carbon dioxide inhalation. 
The carbon dioxide-oxygen mixture failed to 
provoke angle-closure glaucoma in any of 
the eyes. 


CONCLUSIONS 


We believe that the literature has so far 
provided no valid evidence that vasodilator 
drugs such as those used in treatment of cor- 
onary or peripheral vascular disease have ad- 
verse effects on eyes with primary open-an-- 
gle glaucoma, or on eyes that are anatomi- 
cally predisposed to or subject to angle-clo- 
sure glaucoma. References to literature on 
vasodilator drugs in relation to intraocular 
pressure are given in a review by Grant.? In 
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addition, Zahn* has reported that any rise of 
intraocular pressure after orally adminis- 
tered nitroglycerin or nicotinic acid was “in- 
significant, and Hayatsu and associates® 
have reported that cyclandelate given orally 
had no adverse effect on ocular pressure in 
normal or diseased human eyes, including 
glaucomatous eyes, 

In the present study, tests of nicotinic acid 
and cyclandelate in patients with chronic 
open-angle glaucoma have shown no consis- 
tent influence on intraocular pressure, either 
good or bad, during four to five hours after 
single standard doses. 

Our tests of 10% carbon dioxide inhala- 
tion have, however, shown this to cause a 
rise of intraocular pressure detectable within 
a minute or two and averaging 3.3 mm Hg, 
but as high as 8 mm Hg in one patient. This 
provides evidence that vasodilation, if suffi- 
ciently rapid and intense, can cause a transi- 
tory elevation of intraocular pressure. The 
time course of the pressure rise and subsi- 
dence associated with inhalation of carbon di- 
oxide is consistent with a rapid but small in- 
crease in blood volume and with the expected 
effect of automatic compensatory expulsion 
of an equivalent volume of aqueous humor 
from the eye. When the inhalation of carbon 
dioxide is terminated and the vasodilating 
influence is removed, the volume of the 
intraocular vessels apparently promptly de- 
creases, as indicated by the drop in pressure 
immediately after stopping the inhalation. A 
gradual compensatory reaccumulation of the 
small volume of aqueous that was expelled 
earlier then brings the intraocular pressure 
back to the original steady state. 

These observations with carbon dioxide 
seem consistent with those on the slower and 
longer-acting vasodilator drugs, pointing to 
the capability of the human eye, even when 

«afflicted with chronic open-angle glaucoma, 
to compensate rapidly for finite changes in 
intraocular vascular volume. These observa- 
tions suggest that the maximum change in 
intraocular pressure to be expected from va- 
sodilator drugs that do not greatly alter 
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blood pressure is of the order of a few mm 
Hg, and may be expected to be transitory, If 
vasodilator drugs had an influence on either 
facility or pseudo-facility of aqueous out- 
flow, or on orbital or episcleral venous pres- 
sure, they presumably could exert a sus- 
tained influence on intraocular pressure dif- 
ferent from the transitory influence of finite 
change in intraocular blood volume. A mech- 
anism for interfering with aqueous outflow 
has not yet been demonstrated in connection 
with systemically administered vasodilator 
drugs, although in explaining the action of 
vasodilators injected subconjunctivally, such 
a mechanism may need to be considered. 

Failure to provoke angle-closure glaucoma 
by means of carbon dioxide-oxygen mixture 
in the five patients with initially normal 
intraocular pressures but extremely narrow 
angles was disappointing from the stand- 
point of search for better provocative tests 
for angle-closure glaucoma, but it was con- 
sistent with the fact that there is an absence 
of adequately documented reports that estab- 
lish a relationship between vasodilator drugs 
and precipitation of acute angle-closure glau- 
coma. Probably the volume of expansion of 
intraocular vessels induced by vasodilator 
drugs is generally too small to induce signifi- 
cant forward bulging of peripheral iris. Nei- 
ther nicotinic acid nor cyclandelate caused 
appreciable forward movement of the lens. 
The angle may have to be extremely criti- 
cally narrowed before drug-induced change 
in volume of blood vessels posterior to the 
lens-iris diaphragm is likely to complete the 
closure. 

It is noteworthy in this connection that at- 
tempts by Segal and associates® to induce an- 
gle-closure glaucoma by utilizing pressure 
breathing have been unsuccessful, although 
it has been demonstrated by Pilz and Com- 
berg’ that this procedure raises intraocular 
venous pressure and volume. 

It appears that the literature and the pres- 
ent clinical testing have provided no valid 
grounds for withholding coronary and pe- 
ripheral vasodilator drugs from patients with 
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chronic primary open-angle glaucoma. Also 
it appears, contrary to old ideas, that precipi- 
tation of angle-closure glaucoma by systemic 
vasodilator drugs must be a rare occurrence, 
if indeed it does occur. Further testing 
would be worthwhile in subjects who have 
well-established intermittent spontaneous 
episodes of angle-closure glaucoma. 


SUMMARY 


Nicotinic acid (100 mg) was administered 
to 14 patients and cyclandelate (200 mg) 
to 17 patients, most of whom had untreated 
open-angle glaucoma, There was no appre- 
ciable influence on anterior chamber depth 
and so little influence on intraocular pres- 
sure that it was concluded that use of 
these medications in the presence of glau- 
coma should present no significant danger. 
Inhalation of 10% carbon dioxide-90% oxy- 
gen mixture by four patients with open-an- 
gle glaucoma and by five patients with nor- 
mal pressure but extremely narrow angles 
caused the intraocular pressure to rise a few 
mm Hg within two minutes, but this was 
transient and subsided within five to six 
minutes, It did not induce angle-closure 
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glaucoma. These tests, and a comprehensive 
search for published clinical evidence, indi- 
cate that if there is a risk of inducing angle- 
closure glaucoma or of aggravating open-an- 
gle glaucoma by systemic vasodilators, it has 
not yet been demonstrated and the risk must 
be extremely small. 
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Fig. 2 (Podos, Krupin, and Becker). Influence of pretreatment with intravenous phenobarbital, 52 mg/ 
kg, on the change in intraocular pressure of rabbits with unilateral optic nerve transection after oral 
administration of isosorbide, 0.3 g/kg. (n == number of animals.) 


the decrease of intraocular pressure after 
phenobarbital, 13 mg/kg, and isosorbide, 0.3 
g/kg, remained significantly (p < 0.001, p < 
0.01) less in eyes with transected optic 
nerves than in their mates with intact optic 
nerves (Table 2). 


INTRAVITREAL EXPERIMENTS 


The half lives of *J-iodohippurate in- 
jected into the vitreous of three rabbits did 
not differ between the eyes subjected to 
sham operation and optic nerve transection 
(Table 3). The concentration of '*!T-1odo- 
hippurate in the anterior chamber aqueous 
humor remained negligible in all eyes tested. 


COMMENT 


A number of possible explanations exist 
for the lesser intraocular pressure response 
to certain agents of an eye that has had its 


optic nerve and sheath transected. One can 
suspect that other orbital structures are be- 
ing damaged. However, the same procedure 
with exception of actual transection is car- 
ried out on the control fellow optic nerve of 
rabbits! and intracranial transection is per- 
formed in the monkey.? In both, no visible 
change of retinal blood supply occurs. 

A. direct effect on the eye 1s certainly fea- 
sible. Alterations of permeability, either vas- 
cular or bulk via the cut optic nerve, or of 
some transport mechanism, anterior or pos- 
terlor, are possible explanations. However, 
many pieces of information do not fit this 
hypothesis. Baseline intraocular pressure 
and outflow facilities are consistently sym- 
metrical in animal eyes with transected and 
intact optic nerves, Differences in these pa- 
rameters might be expected if one eye is 
"leakier" than the other. In addition to the 
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Fig. 3 (Podos, Krupin, and Becker). Influence of pretreatment with intravenous phenobarbital, 52 mg/ 
kg, on the change in intraocular pressure of rabbits with unilateral optic nerve transection after small single 
bolus intravenous administration of urea, 1 ml per animal. (n — number of animals.) 


osmotic agents, barbiturates produce a dif- 
ferential response.?* Permeability changes 
are not expected to affect the action of the 
barbiturates. Furthermore, large doses of 
hyperosmotic or hypo-osmotic agents do not 
produce a differential intraocular pressure 
response in these animals! The effective 
agents given in excess appear to overload the 
system or act in different fashion. Acetazo- 
lamide or topical agents also produce bilat- 
eral symmetrical changes. Thus, certain 
drugs reduce intraocular pressure equally in 
both eyes of this animal preparation, After 
administration of 1sosorbide in an amount 
that produces less diminution of intraocular 
pressure in the eye with a cut optic nerve, 
vitreous and aqueous osmolarity is the same 
in both eyes of rabbits.! However, this may 
be too gross a test to detect the small poten- 
tial differences of permeability necessary to 
account for intraocular pressure differences.? 
An ocular transport system secretes intra- 
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vitreal organic acids out of the eye.” The half- 
life of !*'I-labeled iodohippurate is not sig- 
nificantly different in the vitreous of eyes 
with and without intact optic nerves (Table 
3) and !?'I[-iodohippurate does not accumu- 


late in anterior chamber aqueous. This sug- .. 


gests that optic nerve transection does not al- 
ter the posterior pump for iodohippurate. 

Therefore, a reasonable working hypothe- 
sis involves a central nervous system path- 
way responsive to some agents and not to 
others. One can postulate a dual mechanism 
with separate mediators for elevating and 
lowering intraocular pressure. Interruption 
of the tonus of both paths results in no 
change of baseline intraocular pressure. 
Stimulation or inhibition of one pathway 
would lead to the observed differential re- 
sponses of eyes with transected and eyes 
with intact optic nerves. 

If the same receptor is responsible for all 
of the intraocular pressure lowering re- 
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TABLE 2 


ALTERATIONS OF INTRAOCULAR PRESSURE INDUCED IN RABBITS WITH UNILATERAL 
OPTIC NERVE TRANSECTION PRETREATED WITH PHENTOLAMINE 








Optic Nerve Transected 


Sham-Operation 





Drug sce Pee (Mean +SEM) (Mean XSEM) 
o* Pi AP Po Pi AP 

Isosorbide (po) 0.5 g/kg 6 12.3 10.6 —1.7 12.5 9.4 —3.1 
+0.4 +1.0 +0.8 +1.3 «i.i 40.7 

0.3g/ke] 6 10.9 11.0 40. 11.2 8.8 —2.4 

+0.5 +0.5 +0.2 +0.6 +0.5 +0.7 

Water (po) 37.5 ml/kg 7 14.2 18.2 +4.0 13.8 17.8 +4.0 
+0.9 +0.8 +0.7 +0.7 +0.8 +0.5 

25 ml/kg 6 12.8 13.2 +0.3 13.3 13.9 +-0.6 

+0,3 +0.4 +0.4 +0.5 +0.7 +0.7 

Phenobarbital (IV) 13 mg/ket 7 13.6 10.9 —2.7 14.0 9.0 —5.0 
1.1 +0.7 +1.2 +0.9 +0.6 1.0 


* Pe is initial intraocular pressure in mm Hg, P, is intraocular pressure one hour after isosorbide and 


phenobarbital or one-half hour after water, AP is P:—Po. 
T Significant difference between change of intraocular pressure of transected vs sham-operated eye, 


p «0.01. 


t Significant difference between change of intraocular pressure of transected vs sham-operated eyes, 


p «0.001. 


ceptors,? receptive to small injections of hy- 
pertonic solutions.? Electric stimulation of 
hypothalamic nuclei alters intraocular pres- 
sure. Barbiturates have depressant effects 
on the hypothalamus.” Similarly, the path- 
way from the hypothalamus to the eye is ob- 
scure, but efferent fibers in the optic nerve 
are described! and traced from the ante- 
rior hypothalamus. Histopathologic de- 
generation studies and hypothalamic stereo- 
tactic stimulation experiments in animals 


TABLE 3 


HALF-LIFE OF INTRAVITREAL ™]-LABELED IODOHIP- 
PURATE IN THREE RABBITS WITH UNILATERAL 
OPTIC NERVE TRANSECTION 
(Half-life in minutes) 








Optic Nerve Transected Sham Operation 


220 210 
230 250 
210 220 
Mean 220 227 
SEM +5 +10 


with unilaterally transected optic nerves are 
in progress. 

It is certainly not yet clear how the postu- 
lated pathway affects aqueous humor dynam- 
ics. Hypothalamic stimuli do affect sympa- 
thetic nerve activity in a number of organs.!9 
Histochemical staining of adrenergic and 
cholinergic nerves is found to be weak but 
present in the optic nerve and strong in adja- 
cent ciliary nerves," ciliary body, and filtra- 
tion area.'® Species variation is noted. More- 
over, cholinergic centrifugal nerves are dem- 
onstrated in the optic nerve of the rat.!? 

In the present study, chemical adrenergic 
or cholinergic blockade of the response of 
the rabbit eye subjected to a sham operation, 
to low-dose osmotic agent, or phenobarbital 
occurs so that the intraocular pressure dif- 
ferential between eyes with and without in- 
tact optic nerves is no longer apparent. Para- 
sympathetic paralysis with systemically ad- 
ministered atropine does not alter the pres- 
sure elevating response to water ingestion in 
the sham-operated eye as compared to the 
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eye with a transected optic nerve. However, 
the decrease of intraocular pressure induced 
by low-dose isosorbide and phenobarbital is 
reduced in the intact eye so that both eyes 
now respond equally after pretreatment with 
atropine (Table 1). The small decrease after 
isosorbide or phenobarbital in the sham-op- 
erated eyes of atropinized rabbits compares 
favorably to prior results in nonatropinized 
eyes with transected optic nerves.^* In ex- 
periments with topical application of atro- 
pine, this blocking effect is not found.® 

Utilization of adrenergic blockade is com- 
plicated by the fact that the sympathetic sys- 
tem appears to have two types of adreno- 
tropic receptors.? In the eye, for instance, 
the transient effect of norepinephrine re- 
leased by superior cervical ganglionectomy 
on outflow facility 1s greatly reduced by sys- 
temically administered phentolamine (an a- 
adrenergic blocking agent,)?' but not by pro- 
pranolol (a 8-adrenergic blocking agent).?? 
Less is known about the presence of these 
two types of receptors in the aqueous secre- 
tory apparatus. Intravenous phentolamine 
decreases intraocular pressure equally in 
eyes with and without intact optic nerves.? 
Systemic pretreatment with phentolamine 
has little or no effect on the greater decrease 
of intraocular pressure of the eye with an in- 
tact optic nerve after isosorbide or pheno- 
barbital as compared to the fellow eye with a 
cut optic nerve. However, no significant dif- 
ference occurs between the elevation of 
intraocular pressure of the transected and 
sham-operated groups induced by water in- 
gestion in animals so pretreated (Table 2). 
Superior cervical ganglionectomy seems to 
provide equivocal data, somewhat similar to 
that with phentolamine but not statistically 
significant.® 

Thus, it is tempting to speculate that the 
end-organ response in eyes with intact optic 
nerves for the agents that lower intraocular 
pressure differentially is mediated through a 
cholinergic system. The intraocular pressure 
elevating effect of water appears to be medi- 
ated through an a-adrenergic mechanism. 
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Optic nerve transection obliterates both 
types of responses. The specific effects on 
inflow and outflow, by either conventional or 
unconventional routes, are not completely 
understood, but available information favors 
effects on secretion of aqueous humor. The 
decrease of outflow facility induced by water 
is symmetrical in the two eyes of our animal 
preparations.’ Isosorbide does not alter out- 
flow facility.?* There 1s evidence that barbi- 
turates decrease aqueous humor secretion 
and do so more in rabbit eyes with intact op- 
tic nerves than in their fellow eyes with tran- 
sected optic nerves.* 


SUMMARY 


uL IET 


Mechanisms were investigated for the 
lesser intraocular pressure response to barbi- 
turates, hyperosmotic and  hypo-osmotic 
agents of rabbit eyes with transected optic 
nerves as compared to their sham-operated 
fellow eyes. Phenobarbital pretreatment 
prevented the subsequent diminution of 
intraocular pressure in eyes with intact optic 
nerves after administration of small doses of 
oral isosorbide or intravenous urea, but did 
not alter the intraocular pressure elevation 
after water ingestion. The greater intraocu- 
lar pressure fall in eyes with intact optic 
nerves after isosorbide or phenobarbital did 
not occur in atropinized rabbits but the dif- 
ferential rise 1n intraocular pressure after 
water persisted. In rabbits pretreated with 
phentalomine, the greater diminution of 
intraocular pressure in sham-operated eyes 
after isosorbide or phenobarbital remained, 
while the elevation of intraocular pressure 
after water was similar in eyes with and 
without transected optic nerves. The half- 
life of intravitreal !*!I-labeled iodohippurate 
sodium was similar in eyes after transection 
of the optic nerve and after sham operation, 


and in neither group did the isotope acctimü- ~ 


late in anterior chamber aqueous. 
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CORNEAL HEMOCHROMATOSIS 


A Unigure TYPE or CORNEAL DYSTROPHY INVOLVING THE ANTERIOR STROMA 
AND BOTH LIMITING MEMBRANES 


ALBERTO URRETS-ZAVALÍA, JR., M.D., AND Cerra Karz, M.D. 
Córdoba, Argentina 


The variety of degenerative processes of 
the cornea encountered in clinical practice 
seems to have no end. The changes seen in 
the patient herein reported did not conform 
either biomicroscopically or pathologically to 
those recorded in any of the types described 
in the literature, 


CASE REPORT 


A 41-year-old man of Italian descent, who had 
always had decreased visual acuity sufficiently low 
to exempt him from military service, suffered fur- 
ther visual disability over approximately six 
months. At no time did he have pain, discomfort, or 
other subjective disturbances. He was alert, well 
developed and in good health. His one sibling, a sis- 
ter aged 38 years, was normal, as were both par- 
ents. There was no consanguinity. 

When the patient was first seen on June 14, 1967, 
uncorrected visual acuity was 20/200- in the right 
eye and 4/100- in the left. The eyes showed no 
congestion; no blepharospasm or lacrimation were 
present, Upon applanation, intraocular pressure was 
18 mm Hg in both eyes. 

External examination disclosed bilaterally a fine, 
diffuse, grayfish cloudiness of the entire cornea 
(Fig. 1). Corneal sensitivity was undisturbed. 

Biomucroscopic study—Corneal luster was pre- 
served and the epithelium appeared to be normal. 
The opacity, of uniform density throughout, was 
confined to the anterior third of the stroma. It 
seemed to be composed of a multitude of minute re- 
fringent dots resembling lipid droplets. No changes 
were seen in the posterior two-thirds of the stroma. 
Descemet’s membrane appeared to be somewhat 
thickened and slightly irregular. There was no neo- 
vascularization. The corneal thickness, measured 
with the Haag-Streit pachometer, was normal. 

The iris, lens and internal media were normal. 

Ophihahnoscopic  study—Examination under 
wide dilation of the pupils failed to reveal any 
gross abnormality. Although the corneal opacity ob- 
scured fundus details, the disks and maculas seemed 
to be normal. 

Physical examination—Full medical examination 
excluded the presence of any systemic disorder. In 
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particular, there was no hepatomegaly, splenomeg- 
aly, or diabetes, and no abnormal pigmentation of 
the skin. The patient was impotent. Repeated urin- 
alyses, blood cell counts, blood sugar determina- 
tions and x-ray studies of the skull and chest were 
all negative. Total protein plasma content was 6.6 
g/100 ml and the albumin-globulin ratio was normal, 
as were also the serum iron level estimated by the 
method of Barkan (136 ug/ml) and the glucose 
tolerance test. The liver function tests were normal: 
serum bilirubin was 0.70 mg 96, the thymol tur- 
bidity test 6.1 units and the cephalin flocculation 
test -+--+ (48 hrs). i 

Treatment—On October 5, 1967, a 7-mm pene- 
trating keratoplasty was performed on the left eye 
under local anesthesia. Fresh donor material and 
16 appositional 7-0 black silk sutures were used. At 
the end of the procedure, air was injected into the 
anterior chamber. Sutures were removed on the 
3ist day, and the eye was left unpatched 48 hours 
later. The postoperative course was uneventful and 
the graft remained clear. On September 11, 1968, 
refraction of the left eye was —3.00 sph —2.25 
cyl ax 25°. Although fully corrected vision was 
only 20/60, a clear view of the fundus, which was 
normal, could now be obtained. 

Examination of the right eye at this time 
showed that its condition had worsened. The 
corneal opacity was more dense. Vision was 
now reduced to 4/200 and visualization of the fun- 
dus was no longer possible. Accordingly, on No- 
vember 16, 1968, a 7-mm full-thickness corneal 
transplantation was performed on the right eye. 
Eight interrupted virgin silk sutures and a running 
monofilament Perlon suture were used, and the an- 
terior chamber filled with air. The postoperative 
course was uneventful. The direct sutures were re- 
moved on the 14th day but the running suture was 
left in place for 60 days. 

When the patient was last seen, on July 28, 1969, 
vision in the right eye was 20/60 with +-4.50 sph 
—4 cyl ax 10°. The graft was clear. The fundus 
appeared to be normal and no explanation for the 
diminished visual acuity could be found. The condi- 
tion of the left eye was unchanged. 


PATHOLOGY 


The specimens taken from the recipient 
D Cael —— S 


eyes were fixed in formalin and embedded in 
paraffin. In addition to the routine stains, a 
number of differential staining techniques 
were used. 

The sections colored with hematoxylin-eo- 
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sin showed irregularities in the underlying 
stratum which caused the epithelium to vary 
greatly in thickness (Fig. 2). The normal ar- 
rangement of cells was disrupted and there 
was slight edema with bulla formation. The 
epithelium had a tendency to become de- 
tached in places where a delicate, avascular 
fibrous tissue, similar to that of the substan- 
tia propria, separated it from Bowman’s 
membrane. This was uneven and frayed; it 
showed some gaps where the superficial stro- 
mal layers appeared to be continuous with 
the newly formed plaques beneath the epi- 
thelium ( Fig. 3). 

The posterior two-thirds of the stroma 
was unaltered. In the anterior third, how- 
ever, was an accumulation of amorphous 
granules which stained a dark violet; at no 
place between the epithelium and Bowman's 
membrane did the stain demonstrate this 
material. Although the deposits caused sepa- 
ration of the corneal lamellae, these showed 
only minor and nonspecific degenerative 
changes. A strongly basophilic membrane of 
a barely discernible fibrillar nature replaced 
Descemet’s membrane; it was about twice 
the thickness of Bowman’s membrane. The 
endothelium appeared to be extremely thin 
and was absent in some places; its irregu- 
larly distributed cells exhibited pleomorph- 
ism and severe pyknotic changes. 
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Fig. 3. (Urrets-Zavalia and 
Katz). Broad gap (arrow) in Bow- 
man's membrane, where the super- 
ficial stromal layers seem to be 
continuous with the newly formed 
plaques underlying .the basement 
membrane. This dehiscence should 
not be confused with the numerous 
pores which are normally present in 
Bowman's membrane (hematoxylin- 
eosin, X400). 


With Masson's trichrome the microdepos- 
its in the stroma took on a deep purple color 
(Fig. 4). It is interesting that with this stain, 
the posterior membrane appeared to be situ- 
ated in front of what remained of Desce- 
met's membrane. It was composed of two 
layers, each with a different tinctorial affin- 
ity: the anterior layer was pink; the poste- 
rior one blue. A faint transverse striation 
could be seen in both layers (Fig. 5). There 
were some stromal changes adjacent to that 
membrane. 

The granules appeared red, as did the nu- 
clei, with Mallory's stain ( Fig. 6). 

The toluidine blue stain revealed no me- 
tachromasia (Fig. 7). Both the interlamel- 
lar deposits and the posterior membrane 
stained a brilliant blue. 

The alcian blue and the periodic ac:d- 
Schiff (PAS) reactions failed to stain the 
nodules (Fig. 8). However, PAS showed 
that the posterior membrane consisted indeed 
of two distinct layers: an anterior one which 
stained magenta and a faint blue posterior 
one (Fig. 9). Both layers stained more in- 
tensely than the parenchyma. 

The Perls test, used with an erythrosin 
counterstain, gave a green color to the stro- 
mal accumulations, strongly suggesting that 
hemosiderin—or at least iron— was present 
(Prussian blue reaction). The membrane seen 
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Fig. ll (Urrets-Zavalía and Katz). In the com- 
pletely incinerated specimen, iron oxide imparts to 
the ash a bright orange color (areas marked with 
black rings). Oblique illumination on dark field 
(x640). 


posteriorly exhibited the curious doubling al- 
ready noted, the anterior half being a pale 
green, the posterior half pink (Fig. 10). 

The Johnson method for iron (microincin- 
eration) was also positive: When examined 
with oblique illumination on a dark field, the 
completely incinerated specimen showed 
many dark red deposits in the anterior 
stroma and an orange discoloration of the 
anterior half of the membrane (Fig. 11). Di- 
rect observation of the Prussian blue reac- 
tion on ash revealed that iron oxide was 
present. 

The Feulgen test for nucleic acid was 
strongly positive, the interlamellar material 
staining a deep pink (Fig. 12) ; it was nega- 
tive at the level of the posterior membrane, 
which stained a very light pink, as did the 
stroma. The purpurin reaction for calcium 
was negative; the entire cornea, including 
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the nodules and Descemet's membrane, as- 
sumed a uniform coloration when counter- 
stained with methanile yellow (Fig. 13). 


COMMENT 


Franceschetti and Babel? first discussed 
the histopathologic differentation of the three 
classic corneal dystrophies involving the cor- 
neal stroma—granular, lattice, and macular. 
Jones and Zimmerman?* and Smith and 
Zimmerman? later detailed the differences 
more clearly. They resorted to certain histo- 
chemical reactions in addition to the stan- 
dard staining techniques and their findings 
are the yardstick for appraisal of any obser- 
vation that is deemed unusual. We have used 


‘™ a 


+ 


these criteria to assess the observation Te 7 


ported above. 

In the granular, lattice, and macular cor- 
neal dystrophies, there is in the stroma a 
charactéristic accumulation of an anhistous 
material, which is more or less eosinophilic 
and stains pale gray or pink with hematoxy- 
lin-eosin. This is in marked contrast to the 
results obtained in the case described, where 
the specific lesions were strongly basophilic 
and stained violet, being almost black with 
Masson’s trichrome. With this reaction, the 
typical lesions of the granular and macular 
degenerations turn red, those of lattice de- 
generation a faint blue. The PAS reaction 
was negative in our case, as it is in granular 
dystrophy, revealing absence of mucopoly- 
saccharides in the deposits. On the other 
hand, in the lattice and macular degenera- 
tions the lesions usually color a dark ma- 
genta with PAS. The deposits in the present 
case did not stain with Alcian blue, which 
makes the lesions in granular dystrophy turn 
pink, those in lattice dystrophy pinkish-red, 
and, owing to the presence of an acid muco- 
polysaccharide, those in macular dystrophy a 
deep blue. 

But not only in its singular staining prop- 
erties did the homogeneous material in the 
case being discussed differ from that exist- 
ing in the more familiar forms. In these more 
familiar forms, it seems to result from the 
destruction and subsequent transformation of 
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the substantia propria, whereas in the case 
under discussion it was more in the nature 
of an inclusion between the fibers themselves. 
Moreover, the abnormalities we found in 
Descemet's membrane deserve special con- 
sideration as there is no previous report of a 
dystrophy in which this membrane exhibited 
a greater thickness and a striated appearance. 
In primary Fuchs' dystrophy, an additional 
laminated membrane overlying the posterior 
surface of Descemet's membrane, with ex- 
crescences between the two layers, has been 
reported as a rare finding by Chi, Teng, and 
Katzin.5 This new membrane differed in its 
tinctorial properties from that seen in our 
case. Besides, it was covered with endo- 
ettam, which had abnormally large, thin, 
elongated nuclei, and contained fine granules 
of pigment. 

If, in addition, one notes that the lesions in 
the patient under consideration differed clin- 
ically from those seen in the hereditary dys- 
trophies studied by Bticklers,’ it should be 
concluded that the condition in this case rep- 
resents a separate morbid entity. 

Franceschetti and DBabel*:? mentioned a 
congenital corneal dystrophy in which the 
pathologic process invaded the whole cornea 
and showed little or no tendency to progress. 
It was characterized by a diffuse cloudiness 
and, in this one respect, resembled the pic- 
ture observed by us. There the analogy 
ceases, for Franceschetti and Babel found the 
stromal lamellae ill-defined, dissociated into a 
mass of fine fibrils and drowned in a baso- 
philic, edematous material. The basophilic 
e granules they saw in the anterior layers of 

the stroma were small and few in number, 

and appeared to be attached to the stromal 

cells; they turned orange with the Mallory 

stain, which, in our case, dyed the granules 

red. The only other similar case in which a 
athalogic examination was made is that of 
Offret reported by Etienne.'? In this case, 
the basophilic granules were more numerous 
and appeared in the interlamellar spaces. 
The lamellae were indistinct and poorly lim- 
ited. A fine acidophilic intralamellar dust 
was also seen. 
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From the viewpoint of their staining 
properties, the stromal accumulations of 
granular dystrophy may be characterized as 
areas of hyaline degeneration, those of mac- 
ular dystrophy as areas of mucoid degenera- 
tion, and those of lattice dystrophy as areas 
of amyloid degeneration.’ Although the na- 
ture of the stromal inclusions found in the 
present case is not clear, the results with the 
Masson and Mallory stains, as well as the 
Feulgen reaction, seem to indicate the pres- 
ence of nucleic acid. The Perls test and the 
microincineration test revealed that both the 
inclusions and the anterior layer of Desce- 
met’s membrane contained a ferrous com- 
pound. 

This latter fact suggests that one could be 
dealing with an iron storage disturbance 
such as hemochromatosis (bronze diabetes, 
pigmentary cirrhosis), a rare condition 
which has been known to involve the eye 
occasionally and which results from an in- 
born error of the metabolism wherein exces- 
sive deposits of iron are laid down through- 
out the body in the form of brown granules. 
The accretion of iron is gradual, so that the 
symptoms do not usually appear until mid- 
adult life! (90% of the patients are over 35 
years of age). It appears predominantly in 
the male (90%), the obvious explanation for 
this sex disparity being the ability of the fe- 
male to unload considerable amounts of iron 
through menstruation, pregnancy and 
lactation’? ; thus, in women the disease 1s rel- 
atively more frequent after the menopause.’ 

It has not been demonstrated that huge ac- 
cumulation of iron in the tissues will bring 
about by itself the pathologic changes and 
clinical manifestations of this morbid pro- 
cess. It seems more reasonable to consider 
that iron, which is not converted to the 
proper kind of ferric hydroxide, may cause 
cell destruction with consequent fibrosis by 
precipitating proteins indiscriminately, or 
perhaps by inactivating one or more specific 
enzymes.*4-16 

The tetrad of hepatomegaly with eventual 
liver insufficiency, slowly progressive dia- 
betes mellitus, cardiac failure and a slate- 
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gray pigmentation of the skin is characteris- 
tic. A nontender, firm spleen 1s palpated in 
about one-half of the patients. Loss of hair, 
palmar erythema, testicular atrophy, and par- 
ticularly loss of libido are often seen.?* Ele- 
vation of the plasma iron concentration and 
of the tron-binding capacity are considered 
the most valuable presumptive diagnostic 
signs in hemochromatosis. Needle biopsy of 
the liver—which is highly demonstrative 
when the specimen contains an excess of he- 
mosiderin—should be undertaken only when 
the former tests are positive. 

While hemochromatosis is usually encoun- 
tered sporadically, there is adequate evidence 
to indicate that it may occur as a familial 
disorder. Debré and co-workers!" and Finch 
and Finch?* point out that among the rela- 
tives of patients with the overt disease about 
20% have elevated serum iron levels, The 
disorder is probably the result of an autoso- 
mal genetic defect of incomplete penetrance 
or variable expressivity, or both, which is 
transmitted as a Mendelian dominant.! 
Davidson’ believes that it is probably trans- 
mitted as an autosomal recessive trait, 
whereas Powell? maintains that if an in- 
termediate form of inheritance exists, there 
is as yet no clear distinction between the het- 
erozygous and early homozygous states. 

Idiopathic hemochromatosis must be dis- 
tinguished from other iron storage diseases 
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such as dietary and transfusion hemochro- 
matosis, which are obviously the result of 
environmental factors. It should be noted 
that there is a definite association of alcohol- 
ism:and Laennec's cirrhosis with hemochro- 
matosis. Although the implications of this 
are, not entirely clear,” the findings of 
Powell? support the notion that the idio- 
pathic hemochromatosis and alcoholic cir- 
rhosis are separate entities. 

In its primary form, the condition is gen- 
erally visualized as an enterogenous process, 
conhected with the absorption of abnormally 
large amounts of iron in the absence of 
excessive intake. It has been shown to result 
from an intrinsic defect dependent upon an 
enhanced ability of the mucosal cells to tet” 
iron move from the duodenal tract into the 
blood stream. 

In a review of the literature since 1930, 
Hudson? found very few references to the 
ocular changes, which for the most part are 
similar to those of diabetes such as retinal 
and. conjunctival microaneurysms. A picture 
of early diabetic retinopathy was also ob- 
served by Galton.? Maddox”? described in 
four cases a grayish-blue discoloration of the 
retina, The pigment deposition was of a dif- 
fusé and uniform character, but was espe- 
cially concentrated around some or all of the 
disk margin. The pigment itself was not the 


common black color seen in the dark-skinned 
| 
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Figs. 1, 2, 4, 5, and 6 (Urrets-Zavalía and Katz). Figure 1 (top) : Right eye of 41-year-old man with 
diffuse, grayish cloudiness of entire cornea. The corneal luster is preserved. Figure 2 (center left) : Cross 
section of excised cornea showing marked irregularity in epithelium thickness with slight intracellular 
edema and superficial bulla formation. A thin layer of fibrous tissue separates the epithelial basement 
membrane from Bowman’s membrane. An accumulation of dark violet staining granules may be seen in 
the substantia propria. A thick, strongly basophilic membrane replaces Descemet's membrane; it shows a 
faint striation in its anterior half. Endothelium is almost éntirely absent (hematoxylin and eosin, x 100). 
Figure 4 (bottom left): With Masson’s trichrome, the stromal deposits take on a deep purple color. The 
connective tissue located under the epithelium is more cellular than the stroma. The membrane which 
exists on the posterior surface appears to be composed of two distinct layers (X100). Figure 5 (center 
right): Posterior margin of field shown in Figure 4. Posterior membrane composed of two layers with 
different tinctorial affinities is situated in front of Descemet’s membrane. The latter is reduced to barely 
discernible fragments. The endothelium is absent. Note stromal changes adjacent to posterior membrane 
(Masson’s trichrome, X400). Figure 6 (bottom right) : The specific stromal lesions color a vivid red with 
Mallory's stain. The corneal lamellae show more advanced changes than with hematoxylin-eosin (400). 
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TABLE 1 
IRON CONTENT OF THE CORNEA? 
Wet Tissue Dry Tissue 
(ug/100 g) (ug/100 g) 
Minimum Maximum Average Minimum Maximum Average 

Whole cornea 208 296 2s” 1000 1380 1160 
Stroma 166 220 197 720 1000 890 
Epithelium 552 680 616 2200 2720 2460 


* Oksala’s** figure for the overall iron content of the cornea is of 500 ug/100 g of the wet weight. 


races but a deep slaty color through which 

the retina appeared as a kind of ochre back- 

ground. To the best of our knowledge no 

corneal changes due to hemochromatosis 
Uheuecrer been detected. 

In the propositus, nothing seemed to war- 
rant a diagnosis of hemochromatosis, either 
primary or secondary. There was no de- 
monstrable dysfunction or enlargement of 
the liver, which is the first organ to be af- 
fected, no diabetes or prediabetes, no pig- 
mentation of the skin, and no excess iron in 
the serum. The corneas, nevertheless, were 
laden with iron, which was attached to a nu- 
cleoprotein. 

Under normal conditions, iron is present 
in the cornea only as a trace element,”* the av- 
erage content being lower in the stroma than 
in the epithelium. Table 1, which is based on 
the determinations made by Tauber and 

Krause” in the eyes from freshly slaugh- 
tered cattle, gives the relative proportions of 
this metal in the cornea. In the case of the 
so-called Hudson-Stahli line, the Stocker 
line, and the Fleisher ring seen in kerato- 
conus, there is a demonstrable focal deposi- 


<« 


tion of intracytoplasmic iron in the corneal 
epithelium, although in minute quantities.?* 

Why the corneas in our patient should 
have such large stores of an iron protein in 
the stroma is a matter of speculation. The 
simplest view should be that this resulted 
from a purely local disturbance akin to that 
which leads to the appearance of a nonsys- 
temic amyloidosis in the case of lattice 
dystrophy.?'-?? Tt ought then to be considered 
a variety of hemochromatosis restricted to the 
cornea wherein the deposition of iron in the 
form of clusters of a probably non-heme 
compound produces a degradation of colla- 
gen with degeneration of the fibroblasts. Al- 
ternativelv, it might be that the insoluble 
protein in the stromal nodules picks up iron 
on a selective basis. It must be made clear at 
this point that by using the term “hemochrom- 
atosis" we are not postulating a connection 
as to the origin between the corneal deposits 
and the systemic affliction, or even the blood 
pigment. We seek only to provide the condi- 
tion with a label which immediately brings to 
mind the idea of an accumulation in the tis- 
sues of an abnormal iron protein. 


— m-—-10, 12, and 13 (Urrets-Zavalia and Katz). Figure 7 (top left): The corneal accumulations take on 
the same color as the surrounding stroma when treated with a metachromatic stain (toluidine blue, x 400). 
Figure 8 (top right): The stromal deposits do not stain with PAS-alcian blue (400). Figure 9 (center 
left): Doubling and faint striation of posterior membrane (PAS, X400). Figure 10 (center right) : 
Hemosiderin present in stromal granules and anterior half of posterior membrane (Perl's test with 
erythrosine counterstain, X60). Figure 12 (bottom left): Interlamellar deposits contain nucleic acid ( Feul- 
gen's test, X400). Figure 13 (bottom right) : No calcium is present in stromal granules (purpurin reaction 


with methanile yellow counterstain, X400). 
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For the time being, one can only describe 
the peculiar changes in Descemet’s mem- 
brane, not elucidate them, or correlate them 
with those in the outer cornea. 


SUMMARY 


A type of corneal dystrophy not pre- 
viously described was found in both eyes of 
a 4l-year-old man. A diffuse opacity in the 
anterior third of the stroma consisted of an 
accumulation of minute, slightly refringent 
dots. Partial penetrating keratoplasty per- 
formed on both eyes yielded specimens 
which, when examined histologically, showed 
(1) that the granules consisted of an amor- 
phous material containing nucleic acid and 
hemosiderin, and (2) that Descemet’s mem- 
brane was replaced by, or transformed into, 
a thick membrane composed of two distinct 
layers with different staining properties. The 
condition is regarded as a nonsystemic form 
of hemochromatosis which affects only the 
eye. 
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SPONTANEOUS CONGENITAL IRIS CYST 


FREDERICK H. Roy, M.D., AND Carvin HANNA, PH.D. 
Little Rock, Arkansas 


This paper presents a case of spontaneous 
congenital iris cyst. In addition, the micro- 
scopic, ultramicroscopic, autoradiographic, 
and free amino acid findings of the cyst are 


also reported. 


CASE REPORT 


This Negro boy was born to a 20-year-old 
woman, gravida 3, para 3, by forceps delivery on 
March 19, 1969. His birth weight was 3.17 kg and 
he had an Apgar rating of 10 at five minutes. On 
“wxanrimtion, the infant was adjudged to be normal 
and he was discharged at three days of age. He was 
readmitted eight weeks of age with a diagnosis of 
diarrhea and dehydration. At that time, the left eye, 
which had remained closed for the previous three 
weeks, revealed an abnormality. An examination re- 
vealed a normal right eye and a bilobated, slightly 
turbid, pigmented cystic structure which occupied 
about the lower half of the anterior chamber of the 
left eye. It touched the endothelium of the lower 
cornea and was present on the surface of the iris. 
Over a period of two weeks, the cyst appeared to 
fill 75% of the anterior chamber (Fig. 1). The hori- 
zontal corneal diameter in both eyes was 11 mm, 
while the intraocular pressure (Schiotz) was two 
scale readings higher in the left eye than in the 
right. Under general anesthesia (halothane), a lim- 
bal-based conjunctival flap was laid inferior from 
four to six o'clock. A syringe with a 27-gauge nee- 
dle was used to aspirate 100 ml of fluid from the 
cyst through a 4 mm incision of the limbus. 
Smooth, non-toothed forceps were used to bring the 
cyst out through the opening. The cyst appeared to 
be attached to the inferior mid-portion of the iris 
and a sector iridectomy was made inferiorly to re- 
move the attachment of the cyst with the iris. The 
cyst was not attached to the pupillary margin and 
there was no lens defect. Following surgery, the in- 
ferior cornea of the left eye was hazy and by three 
months after surgery the inferior cornea was 
slightly cloudy, the intraocular pressure was 7/7 
(7.5) mm Hg and a small semitransparent mass 
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Fig. 1 (Roy and Hanna). Left eye, with bilobate:l, 
slightly turbid and pigmented cystic structure oc- 
cupying lower 75% of anterior chamber. Light at 
superior temporal limbus is artifact. 


was noted at six o'clock with a contact lens. One 
year later this mass was not further enlarged. 


MATERIALS AND METHODS 


On removal of the cyst, the tissue was im- 
mersed in a solution of tissue culture medium 
(TC-199) containing 1 uCi/ml of *H-thymi- 
dine and 5&CT/ml of *H-1-leucine both of sp. 
act 5 Ci/mmole.* After one hour’s incubation 
at 37°C, the tissue was fixed for one day in 
freshly prepared 4% formaldehyde. The tis- 
sue was cut into six pieces and stained with 
osmium tetroxide and then embedded in 
epoxy (Araldite) plastic for microscopic, 
ultramicroscopic, and autoradiographic stud 
ies. The thick sections (0.1 to 4w) were usu- 
ally stained with toluidine blue, the thin sec- 
tions (about 0.06 u) were stained with uranyl 
acetate and lead citrate, and for autoradiog- 
raphy thick sections were coated with NT D2 
Kodak liquid emulsion.’ The cyst fluid sample 
was precipitated with 15% (w/v) aqueous 
sulfosalicylic acid, centrifuged and subjected 


* Nuclear-Chicago Corp., Des Plaines, Illinois. 
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Fig. 3 (Roy and Hanna). Normal iris tissue adjacent to iris cyst which contains pigmented epithelial 
cells on the posterior surface lower right corner (PE), smooth muscle cells in center (M), and pigmented 


stromal cells, upper left (toluidin blue, X800). 
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Fig. 2 (Roy and Hanna). Iris cyst wall with two to three layers of nonpigmented epithelial cells outer- 
most with one or two layers of pigmented stromal cells (toluidine blue, x 900). 


to ion exchange chromatography, using the 
Beckman Spinco Model 120C amino acid ana- 
lyzer.? 


RESULTS 


The cyst wall consisted of two or three 
layers of nonpigmented epithelial cells on the 
anterior side overlying one or two layers of 
pigmented cells (Fig. 2). The cyst was at- 
tached to the anterior surface of the iris be- 
low which were located normal appearing 
iris cells (Fig. 3). On the posterior side, 
remnants of the embryonic ciliary processes 
were found at the root of the iris (Fig. 4). 





The epithelial cells covering the cyst took 
on many shapes. The innermost epithelial 
cells contained larger round nuclei and they 
closely resembled the basal epithelial cells of 
the cornea. No goblet or mucin cells were 
found. 

The amino acid leucine is incorporated al- 
most exclusively into newly synthesized pro- 
tein. To estimate the relative rates of overall 
protein synthesis by various cell types, the 
cyst was incubated for a short period of time 
in leucine with a radioactive tracer (*H-leu- 
cine), The autoradiograph was used to esti- 
mate the relative uptake of the radioactive 
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Fig. 4 (Roy and Hanna). Posterior surface of iris containing villi projecting into the posterior chamber 
These villi appear to be remnants of the embryonic ciliary process that may extend to the posterior surface 
of the iris. The surface of the villi are covered with nonpigmented epithelial cells. The outermost epi- ' 
thelial cells are covered by microvilli. Inside the villi are brightly red-staining collagen fibers (the red stain 
is so light that it appears in this photograph as white). Below the collagen layer are pigmented stromal cells. 
Further toward the pupil, the nonpigmented epithelial cells and villi disappear and become pigmented 
epithelial cells on the posterior side of the iris (basic fuchsin and methylene blue, 800). 
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Fig. 5 (Roy and Hanna). The number of reduced silver grains (black dots) overlying the incorporating 
"H-leucine into protein was higher for epithelial cells than for the pigmented stromal cells (inferior portion 
of photograph). In this autoradiographic photograph the focus is on the silver grains, and as a result the 
possibly confusing melanin granules are out of focus (autoradiogram stained with toluidine blue, X900). 


leucine taker up into protein. The cells of 
the cyst incorporated *H-leucine into protein 
(Figs. 5 and 6). There was a relatively high 
grain count from the autoradiogram over the 
individual epithelial cells of the cyst that was 
similar to that of normal epithelial cells of 
the cornea.? 

The free surface of the epithelial cells 
contained microvilli (Figs. 7-10). The cyto- 
plasm of the epithelial cells contained vari- 
ous types of junctions, i.e., desmosomes, 
tight and gap junctions (Figs. 8-11), and in- 
tracellular filaments (Figs, 7-14). Similar 
junctions between stromal cells or epithelial 
and stromal cells were not noted (Figs. 11, 
12, and 15) and the extracellular space be- 
tween the epithelial and stromal cells con- 
tained banded filaments (Figs. 12-13). 

The pigmented stromal cells of the cyst 
contained nuclei that were of varying shapes 
(Figs. 2, 12, and 15). These cells incorpo- 
rated *H-leucine into protein to give a low 
grain count in comparison with the epithelial 
cells of the cyst (Figs. 5, 6). These stromal 
cells incorporated *H-leucine at a rate com- 
parable to the stromal cells of the cornea.? 


The pigmented stromal cells were sur- 


rounded by collagen fibrils ( Figs. 12, 13, and 
15), These pigmented stromal cells did not 
have the characteristics of the pigment ep- 
ithelial layer found on the posterior surface 
of the iris (Fig. 3). A piece of the iris that 
was tightly attached to the cyst was removed 
with the cyst. This iris tissue contained two 
layers of pigmented epithelial cells on the 
posterior surface, several layers of nonpig- 
mented epithelial cells over the anterior sur- 
face and heavily pigmented and lightly pig- 
mented (stromal) cells in the remainder of 
the tissue along with muscle cells (dilator 
iris) above the pigmented epithelium (Fig. 
F: 

Only a few mitotic figures were observed 
in the sections of the cyst. Only an occa- 
sional basal epithelial cell, and rarely a stro- 
mal cell, of the cyst incorporated ?*H-thymi- 
dine into newly forming DNA. This indi- 
cates that a slow rate of cell divisiorr7w?rs 
taking place in the cells of the cyst compared 
to basal epithelial cells of the normal cornea 
that are undergoing a moderate rate of cell 
turnover.? 

The piece of iris tissue adjacent to the cyst 
contained several layers of nonpigmented 
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Fig. 6 (Roy and Hanna). The number of reduced silver grains over the endothelial cells surroundirg a 
blood vessel ( B) that had incorporated *H-leucine into protein was similar to the number of reduced silver 
grains over the surface epithelium (top) overlying the iris (autoradiogram stained with toluidine blue, 


HO. 


epithelial cells on the anterior surface and 
two layers of heavily pigmented epithelial 
cells on the posterior surface. Between these 
layers were pigmented stromal cells, Heavily 
and lightly pigmented stromal cells were 


» 


—f^ 


present beneath the epithelial layer (Fig. 
15). These stromal cells were not generally 
in contact with adjacent cells. Collagen fibrils 
were found between the stromal cells and 
no cell junctions or tonofibrils were founc. 
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Fig. 7 (Roy and Hanna). The surface epithelial cells of the cyst contain striated or brush borders or 
microvilli (V). These microvilli are covered with plethora of delicate branching filaments (F) which 


forms an almost continuous coating. These filaments appear to be continuous with the unit membrane of the 


microvilli (45,000). 


om 





microvilli on the right side X 15,000). 


The anterior chamber fluid contains a full 
spectrum of free amino acids similar to that 
found in the peripheral blood. The cyst it- 
self, being an almost avascular sphere, may 
contain a fluid that has limited nutrients. 
The concentration of free amino acids in the 
cyst fluid was low. 

Free amino acids are presented in Table 1. 
With the exception of histidine and cystine, 
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Fig. 9 (Roy and Hanna). Epithelila cells of cyst sectioned through area shown in Figure 2. Note the 


the concentration of free amino acids in the 
aqueous humor of the adult human? was in 
all cases higher than that of the cyst. 


COMMENT 


The origin of spontaneous iris cysts is still 
controversial.** Since both the cyst from the 
iris stroma and from the neural epithelium 
may occur in the stroma of the iris, Duke- 





Fig. 8 (Roy and Hanna). Junction between two epithelial cells, left center, demonstrating desmosome 
(macula adherens) (D) surrounded by prominent tonofibrils. Part of a microvillus (V) with branching 
filaments (F) can be seen in upper right corner. Dark black spots throughout the cell are ribosomes 


(100,000). 
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Eldert states that “differentiation between 
them on clinical grounds 1s impossible, and 
on histological grounds is difficult, the exis- 
tence and separation of the two types rest 
more upon a theoretical than on an observa- 
tional basis." Even with electron microscopic 
studies, we feel that one cannot positively 
determine how the nonpigmented epithelial 
cells arrived over the stromal cells of the 
cyst. The epithelial cells covering the cyst 
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Fig. 10 (Roy and Hanna). Sur- 
face epithelium of the cyst contain 
unusually long microvilli and typical 
microvilli, cell junctions (tight junc- 
tion, zonula occluden) (T); and 
many ribosomes (345,000). 


and part of the iris appear to be typical ep- 
ithelial cells from the standpoint of ultra- 
structure with numerous polysomes, tonofi- 
brils, desmosomes, and the high rate of in- 
corporation of leucine into protein compared 
to adjacent stromal cells. The pigmented 
fibrocytes of the cyst contain intracellular 
collagen fibrils of various sizes. These cells 
could have a similar origin as did the stromal 
cells of the iris to which the cyst was at- 





Fig. 12 (Roy and Hanna). Lack of contact between pigment stromal cells on lower right and nonpig- 
mented epithelial cells on upper left. The upper right shows collagen (C) fibrils (515,000). 
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Fig. 11 (Roy and Hanna). Epithelial cells adjacent to pigmented cells or iris cyst from Figure 9, illustrat 
ing desmosomes with apparently innerconnecting tonofibrils (T) (15,000). 
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Fig. 13 (Roy and Hanna). Extracellular space surrounding a pigment stromal cell of Figure 12 at upper 
left, illustrating pigmented vesicles (P) and collagen fibrils (C) (30,000). 
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Fig. 15 (Roy and Hanna). Pigmented stromal cells near junction of iris and cyst near the pupil showing 
lack of cell junctions. Instead these cells are surrounded by extracellular collagen fibrils (5,000). 


tached. The resultant of the uptake and in- 
corporation of *H-leucine into protein by 
pigmented cells of the cyst and stromal cells 
of the noncystic part of the iris were also 
similar. 

Several possibilities should be considered 
in the histogenesis of the cyst: It may derive 
from (1) pigment epithelium, (2) conjuncti- 
val epithelium, (3) ectopic lacrimal gland 
ductal epithelium, (4) from nonpigmented 
neuroepithelium, or (5) from iris stroma. 
Since the epithelial layer of this cyst lacks 
pigment granules, mucous glands (goblet 
cells), and glandular tissue, the first three 
possibilities are unlikely. The most likely 
histogenesis of this spontaneous congenital 


<< 


cyst is nonpigmented neuroepithelium cov- 
ering stromal cells derived from the iris. 

Fine’ reported a free-floating pigmented 
cyst in the anterior chamber of a 22-year- 
old man. In his patient, the cyst was 
composed of pigmented epithelial cells that 
were delineated on one side by a basement 
membrane and contained diastase sensitive 
granules (glycogen deposits). In the study 
reported here, neither pigmented epithelial 
cells, a basement membrane, nor glycogen 
deposits were detected in the cells of the 
cyst. 

The extent and length of the microvilli 
covering the epithelial cells to the cyst were 
extraordinary. These microvilli were visible 


Fig. 14 (Roy and Hanna). Enlarged view of filaments and the rounded ribosomes from an epithelial cell 


( x 100,000). 
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TABLE 1 


COMPARISON OF AMINO ACID CONCENTRATIONS 
(MG/LITER) IN AQUEOUS FLUID OF 19 ADULTS 
JUST PRIOR TO CATARACT EXTRACTION AND 
IN THE FLUID OF THE CYST 














s X. 25D Cyst 
Amino Acid Aqueous Aqueous Fluid 
1. Asparagine and 
glutamine 0.708 0.059 0.0001 
2. Alanine 0.330 0.032 0.0001 
3. Valine 0.250 0.017 0.0043 
4. Serine 0.180 0.040 — 
5. Threonine 0.129 0.063 — 
6. Leucine 0.127 0.025 0.0004 
1. Lysine 0.123 0.031 — 
8. Arginine 0.110 0.025 — 
9. Phenylalanime 0.101 0.017 — 
10. Isoleucine 0.098 0.050 0.0003 
11. Tyrosine 0.093 0.021 0.0001 
12. Taurine 0.061 0.019 0.0007 
13. Histidine 0.056 0.021 0.0660 
14. Glycine 0.048 0.033 0.0004 
15. Ornithine 0.040 0.015 — 
16. Glutamic acid 0.021 0.014 — 
17. Aspartic acid 0.012 — 0.0001 


18. 2-amino-iso- 


butyric acid 0.011 — 
19. Methionine 0.027 0.009 0.0001 
20. Tryptophane 0.002 — 
21. Proline 0.002 — — 
22. Citrolline 0.002 — — 
23. 3 Cystine 0.001 — 0.0043 
3 Cystine and 
urea 2.714 0.785 0.0080 





under microscopic observation. Such villi 
have not previously been reported for iris 
cysts. The presence of very low free amino 
acids in the fluid of the cyst, compared to the 
normal anterior chamber fluid, suggests that 
the cyst contained no opening to the anterior 
chamber, or at the most, only a small open- 
ing. The microvilli are similar in structure to 
the absorptive cells of the small intestine? 
and the concentration of nutrients inside the 
cyst might be expected to be low. It is of in- 
terest that in the presence of a very low free 
amino acid concentration, the cells lining the 
inside of the cyst were viable. Possibly this 
is due to the fact that the pigmented cells lin- 
ing the cyst are undergoing a low rate of 
protein synthesis as indicated bv the rela- 
tively small uptake and incorporation of ?H- 
leucine into the protein of these cells. 
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SUMMARY 


A spontaneous cyst in the anterior chamber 
and attached to the iris was found in an 
eight-week-old infant, Microscopic, ultra- 
microscopic, and autoradiographic features 
of the cyst are presented. The cyst wall is 
composed of several layers of pigmented 
stromal cells covered by multiple layers of 
nonpigmented epithelial cells. The surface 
epithelial cells were covered with unusually 
long microvilli and there was no evidence of 
goblet cells. An occasional epithelial cell was 
observed to be undergoing DNA synthesis 
and a few mitotic figures were found; how- 
ever, these cells readily incorporated radio- 
active leucine into protein. The free amino 
acid content of the cyst fluid was low com- 
pared to the free amino acids in the aqueous 
fluid. We concluded that the cyst developed 
from the anterior surface of the iris and the 
cells covering it are derived from the nonpig- 
mented neuroepithelium. 
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LATE RESULTS OF KERATOPLASTY FOR FUCHS' DYSTROPHY 
Max Fine, M.D., AND CAROLE E. West, M.D. 


San Francisco, California 


The success of penetrating keratoplasty in 
Fuchs’ dystrophy is well documented. Clear 
grafts have been reported in from 70' to 
85%? of cases, with a considerable difference 
between those with early disease as com- 
pared to those with advanced disease (good 


+ results expected in 85% of early cases but 


only 50% of advanced cases). 

Most of the patients, however, have been 
followed for a relatively short period of 
time. Stocker and Irish,? in a recent report, 


_ suggest that the long-term fate of these 


grafts is quite poor. All of the 12 cases they 
reported became cloudy in one to eight years. 

The purpose of this study is to report the 
long-term follow-up of penetrating kerato- 
plasties for Fuchs’ dystrophy and to exam- 
ine the causes of failure in those grafts 
which became cloudy. 


MATERIAL 


This report reviews a total of 193 pene- 
trating grafts done on 150 patients with 
Fuchs’ dystrophy. All operations were per- 
formed by one surgeon ( M.F.). Follow-up 
ranged from six months to 15 years. This 
study reports all patients in which the diag- 
nosis of Fuchs' dystrophy was made, includ- 
ing cases with preoperative complications, 
aphakia, regrafts, combined graft-cataract 
procedures, and all postoperative complica- 
tions. In cases in which the patient was not 
available for follow-up observation, infor- 
mation was obtained from the referring oph- 
thalmologist by letter. 


From the Department of Ophthalmology, Uni- 
versity of California School of Medicine, San Fran- 
cisco, California. Dr. West was a Heed Fellow in 
the Department of Ophthalmology and the Francis 
I. Proctor Foundation for Research in Ophthal- 
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thalmology, University of Florida School of Medi- 
cine, Gainesville, Florida. 

Reprint requests to Max Fine, M.D., 2233 Post 
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The indication for keratoplasty was the 
existence of corneal edema in a degree which 
reduced the visual acuity in the better eye to 
20/50 or less. The great majority of cases 
had a corrected acuity of 20/200 or less, No 
cases were accepted for keratoplasty with 
simple endothelial dystrophy without stromal 
edema. 

Preoperatively the patient was placed into 
one of three prognostic categories: I. mild 
(area of edema less than 6 mm), II. moder- 
ate (area of edema 7-8 mm), and III. severe 
(cornea completely edematous or in need of 
reoperation, anterior synechiae, glaucoma, 
aphakia with complicating factors). 


DONOR MATERIAL 


Since specific information on donors has 
been recorded only for the past four years, 
this information is not available on all pa- 
tients. The practice has always been, how- 
ever, to use cadaver eyes removed up to 10 
hours after death and refrigerated at 2-4? C 
in a moist chamber. Selection has been ran- 
dom for all penetrating keratoplasties, with- 
out regard to age of donor. The mean age of 
donor material used for all types of grafts 
has been 61 years.* Ninety-nine percent of 
donor corneas were transplanted within 48 
hours of death; 5196 were transplanted 
within 24 hours, and 39% between 25 and 36 
hours post mortem. 


SURGICAL TECHNIQUE 


The technique used is essentially as previ- 
ously described for phakic? and for aphakic 
patients." Most grafts were 7 or 7.5 mm in 
diameter, except for a few 8 mm in size. 


RESULTS 


The overall incidence of clear grafts in 
Fuchs’ dystrophy is 85% and the incidence 
of clear grafts eight years or longer after 
keratoplasty is the same (85%). A clear 
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TABLE 1 
RESULTS OF GRAFTS IN FUCHS’ DYSTROPHY (193 CASES) 

Follow-up I d a iit? Totals 

ly veais Clear Cloudy Clear Cloudy Clear Cloudy Clear/Cloudy 
One-half 7 1 5 9 4 21/5 
One 12 12 2 4 1 28/3 
Two 15 7 3 6 1 28/4 
Three 9 1 3 3 6 1 18/5 
Four 4 5 1 5 10/5 
Five 1 10 8 4 19/4 
Six 2 9 2 13/0 
Seven 4 4 2 10/0 
Eight 4 4 1 2 10/1 
Nine 2 1 2 3/2 
Ten 1 1 2/0 
Over ten 2 

Totals and % 58 (96.7% 2 62 (87.6%) 9 44 (71%) 18 164/29 (8595/1597 


* Prognostic classification. 


graft was considered to be one in which 
there was no biomicroscopic evidence of cen- 
tral or peripheral edema and in which the 
transparency permitted vision of 20/40 or 
better. A subephithelial haze of varying se- 
verity is present in many homografts per- 
formed for all types of corneal disease and 
usually does not reduce the visual acuity ap- 
preciably. Such grafts were classified as 
clear if the visual acuity with correction was 
20/40 or better. Corneas associated with cat- 
aract, or with ocular abnormalities, were 
classified as clear if their transparency was 
compatible with 20/40 vision. Opacities sur- 
rounding the suture sites were not consid- 
ered in the classification. Table 1 details the 
results by year and according to preoperative 
prognostic classification. When studied ac- 
cording to prognostic classification, even the 
least favorable cases have an overall result of 
71% clear grafts, with the eight patients 
followed more than eight years having 75% 
(six out of eight) clear grafts. The most fa- 
vorable category, Group I, has 96.7% overall 
incidence of clear grafts (Table 2). 

Analysis of failed grafts—There were 29 
grafts of the 193 which became cloudy and 
these are analyzed as to the cause of failure 
( Table 3). These 29 grafts were performed 
in 24 eyes of 22 patients. Ten patients had 





two keratoplasties in one eye, five of which 
became cloudy and five of which remained 
clear for a follow-up ranging from six 
months to eight years. Two of the five in 
which the second graft failed had a third 
graft done, and these two have remained 
clear for one and two years, respectively. 

When studied according to prognostic 
groups, two failures were in Group I 
(3.3%), nine failures were in Group II 
(12.5%), and 17 failures were in Group III 
(27.996). 

Group I (mild )—Of the two cloudy grafts 


in Group I, one had a graft reaction at one — 


month but was regrafted, with the second 
graft remaining clear for eight years thus 
far. The other in Group I had a combined 
graft-lens extraction which was complicated 
postoperatively by pupillary block and subse- 
quent glaucoma. This graft became cloudy 
after two years. 


TABLE 2 
GRAFTS FOLLOWED EIGHT TO 15 vEARS 
(20 Cases) 
Outcome I? II" PHI" Total 
Clear 4 7 6 17 (85%) 
Cloudy 0 1 2 3 (15%) 


* Prognostic group 
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Group II (moderate)—Of the cloudy 
grafts in Group II, two were cloudy from 
the first postoperative day, which is attrib- 
uted either to poor donor tissue or technical 
problems at the time of surgery. One of 
these two, however, had a combined graft- 
lens extraction with hemorrhage on the pos- 
terior surface of the graft. Two of the nine 
were clear until they had lens extractions 
one year and two years, respectively, after 
the keratoplasty. Both of these cataract ex- 
tractions were complicated. Three were 
cloudy after graft reactions, occurring at 
one month, one year, and six months post- 
grafting.* 

The remaining two patients had a chronic 
iridocyclitis following surgery with clouding 
of the graft at six months and three years. 

Group III (severe)—There were 17 
opaque grafts of the total of 61 grafts in 
Group III (27.996). Two of this group were 
clear for two and five years postoperatively 
at which time they had a lens extraction with 
clouding of the graft following this proce- 
dure. One of these had a second graft which 
has remained clear one year. Graft reactions 
leading to clouding of the graft occurred in 
five patients. One of this group was a re-op- 
eration for a previous graft reaction in that 
eye (one month). The two graft reactions 
which occurred at nine months were both in 
the same patient, one in the right eye and one 
in the left eye. The one occurring at two 
years was a regraft after a failure due to iri- 
tis with anterior synechias. Of the four 
grafts which were cloudy from the first post- 
operative day, one was a combined graft-lens 
extraction in a patient with glaucoma who 
had had prior glaucoma surgery, one was a 
regraft of a previous graft reaction, one was 


* The criterion for the diagnosis of an immune 
homograft recation was the sudden onset of edema 
in an uncomplicated graft which had been perfectly 
clear for at least two weeks from the time of op- 
eration, accompanied by a mild to moderate irido- 
cyclitis. The diagnosis was not made when the 
edema was preceded by a severe uveitis, uncon- 
trolled glaucoma or evidence of technical complica- 
tions. 
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TABLE 3 
CAUSES OF GRAFT FAILURE 


No. 
Cause Patients 
Homograft reaction 
Operative failure* 
Subsequent lens extraction 
Postoperative glaucoma 
Postoperative iridocyclitis 
No explanation available 


3 | Un 2 aw oe DO 


Total 


* Cloudy first postoperative day. 


a regraft following failure due to trauma of 
lens extraction, and the fourth was in an 
aphakic patient. The postoperative course in 
two patients was complicated by uncon- 
trolled glaucoma ; one of these patients was 
aphakic with preoperative glaucoma and vit- 
reous adhesion. The other was also aphakic 
with iris adhesions and a dense pupillary 
membrane. For the remaining five patients, 
there was insufficient information from the 
referring physician to explain the failure. It 
was felt, however, that they should be in- 
cluded in this study. 


CAUSES OF FAILURE 


The causes for failure in all groups are 
summarized in Table 3. 

Immune homograft reactions resulting in 
permanently opaque grafts occurred in nine 
patients, a 4.696 incidence, as compared to 
the usually accepted incidence of 8 to 1065. 
The actual incidence of graft reactions was 
12%, but about half of these responded to 
corticosteroid treatment and remained clear. 
Routine corticosteroid treatment to prevent 
immune reactions consisted of the daily in- 
stillation of a corticosteroid-antibiotic oint- 
ment at the time of surgery and with the 
daily dressing. If manipulation of the iris 
was required during the keratoplasty (iridec- 
tomy, freeing of adhesions, etc.), a subcon- 
junctival injection of 20 mg of repository 
methyl-prednisilone was made at the close of 
the operation. When the eye showed more 
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than the average postoperative reaction cor- 
ticosteroid drops were instilled three to six 
times daily in addition to the ointment. This 
medication was reduced to a maintenance 
dose as soon as a response was obtained. 
Topical corticosteroid drops were continued 
one to three times daily for three to four 
months following operation, depending on 
the degree of irritation. 

In a suspected or actual immune reaction, 
topical corticosteroid drops (196 prednisi- 
lone or equivalent) were given every one or 
two hours and a subconjunctival injection of 
20 mg of repository methyl-prednisilone ev- 
ery 10 to 14 days to a maximum of three in- 
jections, depending on response, 

Systemic corticosteroids were not used 
since we have not observed any advantage 
from systemic medication over intensive 
local medication in controlling the homograft 
reaction. 

Of the four grafts lost following subse- 
quent lens extractions, one cannot guess how 
long they would have remained clear. This 
must still be regarded as an exogenous fac- 
tor in graft survival. Grafts which are 
opaque from the first postoperative day, as 
mentioned previously, are felt to be due ei- 
ther to poor donor material or unsuspected 
surgical trauma to the endothelium. Gross 
technical problems should be obvious to the 
surgeon at the time of surgery. 

The emphasts again is made that the ma- 
jority of failures was in patients in the poor- 
est prognostic category, and here there was 
still an incidence of 71% clear grafts. For 
those grafts followed eight years or longer 
there is an overall prognosis of 85% success 
with a low of 7596 success in those of the 
poorest prognostic classification. 

Regrafts in cases of Fuchs' dystrophy ap- 
pear to have about the same prognosis as re- 
grafts in other categories of corneal opaci- 
ties of similar severity. The important fac- 
tors determinmg the result of the second 
graft are the presence or absence of compli- 
cations such as adherent iris, glaucoma, and 
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severe edema with vascularization. Table 4 
summarizes the information on the 29 
cloudy grafts in which 14 regrafts were per- 
formed. Nine of the regrafts were clear dur- 
ing the period of follow-up of one to eight 
years. It is of interest that of the 14 regrafts, 
10 were performed within one year of the 
previously failed keratoplasty. This suggests 
that time alone is not a principal cause of 
graft failure in Fuchs' dystrophy. 


DISCUSSION 


No conclusive evidence has been presented 
to demonstrate whether corneal grafts for 
Fuchs’ dystrophy remain clear because of 
persistence of the donor epithelium or be- 
cause of repopulation of the graft with endo- 
thelium from the recipient. Polack's? studies 
showing persistence of isotopically labeled 
endothelial cells in rabbit corneal grafts for 
four years probably indicated that a combi- 
nation of the two mechanisms is in opera- 
tion. Our experience with keratoconus pa- 
tients is similar to that of others, namely, 
that these grafts seem to have an unlimited 
lifetime. If one assumes persistence of donor 
epithelium to be the main factor, one could 
conclude that grafts in keratoconus should 
have the same prognosis as in Fuchs’ dystro- 
phy (or any other condition) when similar 
material is selected. In fact, one would be 
more careful in selecting young, healthy do- 
nors for keratoconus than for Fuchs’ dystro- 
phy, since the former group of patients has a 
much longer life expectancy. 

To date there has been no direct evidence 
that donor endothelial cells in human homo- 
transplantation survive in toto and indefi- 
nitely. Such evidence in the form of clear 
grafts from the opposite sex coming to his- 
tologic examination or karyographic study is 
very difficult to obtain but will ultimately be 
available. Indirect evidence such as the occa- 
sional occurrence oi very late immune reac- 
tions is open to much criticism. 

If the primary factor in graft survival 
were replacement by endothelium from the 
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TABLE 4 
OPAQUE GRAFTS IN FUCHS' DYSTROPHY 
Preoperative O f Size of Subse- 
Case No. Prognostic vh b Graft Cause of Failure quent Outcome Follow-up 
Classification Edema (in mm) Procedures 
on OO O%l%GL<NGD aaa 
1 I 1 month 7 IR* Regraft Clear 8 years 
2 I 2 years 7 Glaucoma 
3 LI 3 years 7 Iridocyclitis 
4 (and 14) I] Postoperation 7 Operative failuret Regraft Cloudy 2 years 
5 I] 1 year 7.5 Subsequent lens ex- Regraft Clear 1 year 
traction 
6 II 6 years 7 IR 
7 (and 19) II 1 month 7 IR Regraft Cloudy 1 month 
8 (and 24) II 6 months 7.5 Iritis with anterior  Regraft Cloudy 2 years 
synechias 
9 II 1 year 4,9. TR 
10 (and 26) II 2 years 7 Subsequent lens ex- Regraft Cloudy Postoperation 
traction 
H4 II Postoperation 7 Combined graft- 
cataract operation 
with hemorrhage 
post-surface of 
graft 
12 IH ? 7.5 Unexplained 
13 III Postoperation 7.5 Combined graft- Regraft Clear 1 year 
cataract operation; 
previous glau- 
coma surgery 
14 III 2 years 8 Subsequent lens ex- 
traction, vitreous 
touch 
15 III $ years 8 Subsequentlensex- Regraft ^ Clear 3 years 
traction with 
endophthalmitis 
16 II] | year 7 Unexplained 
17 LIT 3 years 7 Aphakia, adherent 
iris, pupil mem- 
brane, postopera- 
tive glaucoma 
18 Il] 4 months 7 Operative failure 
19 III 1 month 7.5 IR 
20 III 3 months 7.5 Unexplained Regraft Clear 2 years 
21 ITI 9 months 7 Regraft Clear 3 years 
22 IHI 9 months 7 IR 
23 II 1 year 8 Unexplained 
24 III 2 years 7 IR Regraft Clear 2 years 
25 II Postoperation 7.5 Operative failure Regraft Clear 3 years 
26 ITI Postoperation 7.5 Operative failure 
27 IH 1 month 7.5 | Aphakia, glaucoma, 
vitreous adhesion, 
postoperative 
glaucoma 
28 (also 29) III 3 months T:> IR Regraft Cloudy Postoperation 
29 ITI Postoperation 8 Operative failure Regraft Clear 1 year 





* [R =immune graft reaction 
T Operative failure — severe edema of graft on first postoperative day. 
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host, then one might expect a very restricted 
lifetime of grafts for Fuchs’ dystrophy, 
since the endothelium is usually severely af- 
fected by the time a graft is performed. Our 
data do not seem to support this, since most 
graft failures were associated with other 
definite and recognizable causes. If there is a 
restricted lifetime of these grafts, the 
follow-up still has not been long enough to 
detect it. 

The idea that there is no possibility of re- 
generation of endothelial cells from the re- 
cipient with Fuchs’ dystrophy is open to 
question. In early cases, some competent 
cells are still present from which regenera- 
tion might conceivably occur, although ulti- 
mately these two might become dystrophic. 
The clinical observation that the results of 
penetrating keratoplasty in early cases with 
only central edema are much better than 
those in which the entire cornea is edematous 
tends to support this possibility. 

On the basis of this material it is con- 
cluded that the prognosis of penetrating ker- 
atoplasty in Fuchs’ dystrophy should be con- 
sidered good. 


JULY, 1971 


SUMMARY 


In 193 penetrating keratoplasties for 
Fuchs' dystrophy followed six months to 15 
years, the incidence of clear grafts was 8566. 
In 20 grafts observed from eight to 15 years, 
the incidence of clear grafts was also 85%. 
A progressive failure rate with time was not 
present. Various postoperative complications 
(immune reactions, iridocyclitis, glaucoma, 
complicated lens extraction, etc.) were asso- 
ciated with the failure of 25 of the 29 cloudy 
grafts. 
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VALIDITY OF MackAY-MARG APPLANATION TONOMET 


FOLLOWING PENETRAN] VM 


Ni 


MAN 


tiet A. Wrnp, M.D., AND Herserr E. Kaurman, M.D. 


Gainesville, Florida 


Using the Goldmann tonometer, scarred, 
edematous and irregular corneas produce ir- 
regular circles making measurement of in- 
traocular pressure impossible. Similarly, the 
Schigtz tonometer was designed for use on 
corneas of a standard curvature and when 
used on diseased corneas produces mislead- 
ing readings. Recent studies^? have indi- 
cated that MacKay-Marg electronic applana- 
tion tonometer readings of diseased and post 
surgery corneas are accurate. However, the 
alarmingly high pressures found in a large 
proportion of aphakic penetrating kerato- 
plasty patients? has caused several experi- 
enced clinicians to question the validity of 
MacKay-Marg readings. 

This study assesses the accuracy of the 
MacKay-Marg electronic applanation to- 
nometer in penetrating keratoplasty patients 
by comparing its readings with simultaneous 
measurements made by cannulation of the 
anterior chamber. 


MATERIALS AND METHODS 


Two patients scheduled for penetrating 
keratoplasty were chosen for this study. 

The first, a 67-year-old white man with 
Fuch's dystrophy, underwent an intracapsu- 
lar cryosurgical cataract extraction (without 
chymotrypsin) and an 8 mm penetrating 
keratoplasty. The corneal graft was sutured 
with 10-0 nylon running suture. Immediately 
after securing the transplant to the host (pa- 
tient was still draped and the operating mi- 
croscope in place), a 23-gauge needle con- 
nected by sterile vinyl tubing to a Sanborn 
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transducer, was inserted into the anterior 
chamber. The intraocular pressure was var- 
ied by injecting a balanced salt solution 
through the graft wound. Continuous read- 
ings were recorded with the Sanborn trans- 
ducer, and while the cannula remained in 
the anterior chamber, simultaneous mea- 
surement were taken with the MacKay- 
Marg tonometer. Tonometer readings were 
interpreted before the manometer readings 
were known, and then compared with the 
continuous pressure tracing. 

The second patient, a 65-year-old white 
woman with aphakic bullous keratopathy. 
underwent an 8 mm penetrating kerato- 
plasty. Using the same method as in the first 
patient, the intraocular pressure was mea- 
sured immediately after securing the corneal 
graft to the host. 

These patients had no complications from 
this procedure and their keratoplasties re- 
mained thin and clear. 


RESULTS 


since the keratoplasty wounds were tight 
and there was no leakage around the can- 
nula, the manometer pressures tended to re- 
main stable at each level between MacKay- 
Marg measurements. 

There was an excellent correlation be- 
tween the direct intraocular pressure mea- 
surements (manometer) and those taken by 
the MacKay-Marg applanation tonometer 
(Fig. 1). The 15 measurements covered a 
pressure range from 5 to 82 mm Hg and 
gave a slope of 0.956. 


DISCUSSION 


Previous clinical studies have shown that 
while MacKay-Marg readings are accurate 
in diseased or scarred human corneas and in 
distorted animal corneas, both Schigtz and 
Goldmann readings are inaccurate and mis- 
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Fig. 1 (Wind and Kaufman). Comparison of in- 
traocular pressure measurements obtained by direct 
cannulation of the anterior chamber to simultaneous 
measurements obtained with the MacKay-Marg 
tonometer. 


leading."^* The MacKay-Marg has proven 
accurate im measuring intraocular pressure 
in animals following penetrating kerato- 
plasty,? and this study verifies that Mac- 
Kay-Marg tonometry is accurate in patients 
following penetrating keratoplasty. 
Although only two patients were studied, 
the number of measurements is significant and 
covers the range encountered clinically. In 
pressures elevated over 70 mm Hg, a greater 
discrepancy was noted than at lower pres- 
sures. However, even in those high ranges, 
the pressures correlated well. This study has 
verified that intraocular pressure measure- 
ments in human eyes after keratoplasty are 
possible, and can be accurate and reproduc- 
ible. Theoretically, the electronic applanation 





Fig. 2 (Wind and Karai, An appropriate 
reading curve exhibits an initial crest, a central 
maximum, and a final crest. The small arrows indi- 
cate pressure measure points. Note that good read- 
ings are serially repetitious and identical in pattern 
and size. 
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tonometer readings are not affected by 
changes in corneal elasticity, since at the 
point of tracings (where the reading is 
taken) the corneal bending force is displaced 
from the plunger onto the probe shoulder.* 

MacKay-Marg readings are reliable only 
for good tracings and are interpretable only 
if repeatable tracings with the proper config- 
uration are obtained (Fig. 2). For example, 
to obtain accurate readings in eyes with a 
relatively flat cornea after surgery, great 
care must be taken to have the probe exactly 
perpendicular to the globe. If good reproduc- 
ible readings cannot be obtained, the results 
cannot be interpreted. Occasionally, espe- 
cially in early postoperative patients, (usu- 
ally the first day after surgery), adequate 
readings cannot be obtained, In general, on 
diseased and recent postoperative eyes, a cer- 
tain facility with the MacKay-Marg appla- 
nation tonometer is required to obtain inter- 
pretable pressure readings. 


SUM MARY 


Following penetrating keratoplasty in two 
patients, intraocular pressure readings with 
the MacKay-Marg applanation tonometer 
were compared with simultaneous readings 
taken by direct cannulation of the anterior 
chamber (Sanborn transducer manometer ). 

The readings correlated extremely well 
and verified the validity and importance of 
MacKay-Marg measurements in these and 
other cases where accurate Schigtz or Gold- 
mann readings are impossible. 
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ULTRAMICROSCOPIC ALTERATIONS IN CORNEAL EPITHELIUM 
IN CORNEAL GRAFTS 


ATSUSHI Kanal, M.D., AND FRANK M. Porack, M.D. 
Gainesville, Florida 


Previous studies"? have described the his- 
tologic alterations of the experimental cor- 
neal graft reaction as seen with the light mi- 
croscope. It has been established that rejec- 
tion of donor tissue starts after a sensitiza- 
tion period of about two weeks.’ Also, the 
cellular elements participating in the rejec- 
tion phenomena are predominantly, if not 
exclusively, lymphocytes and plasma cells.?* 
Rejection of experimental penetrating ( full 
thickness) corneal grafts may become evi- 
dent first in the endothelial layer, in the ep- 
ithelium, or in the whole graft at once. 

The purpose of this paper 1s to report ul- 
tramicroscopic epithelial changes of corneal 
grafts during the rejection phenomena. 
Light microscopic alterations of the isolated 
epithelia! layer have been previously de- 
scribed by others.? 
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Fig. 1 (Kanai and Polack). Photograph of 
grafted eye showing rejection of graft epithelium. 
The methylene blue stained area (arrow) separated 
the host epithelium from the rejecting graft epithe- 
lium. Rejection moved in the direction indicated by 
the arrow. Beginning or endothelial-stromal rejec- 
tion 1s present near the scar. 


MATERIALS AND METHODS 


Adult albino rabbits (4 kg) were used 
throughout this experiment. Penetrating 
keratoplasties (5 mm) were performed be 
tween pairs of rabbits and, one week later, 
subcutaneous skin grafts (3 X 3 cm) were 
exchanged between the same pairs which ex- 
hibited clear corneal transplants. 





Fig. 2 (Kanai and Polack). Cross-section of epithelium in area of active rejection. Rejection line i« 
indicated by the vertical arrow. Horizontal arrow shows direction of rejection. Note altered cell morphology 
cell residues in superficial layers and leukocytes with epithelium. Some leukocytes and fibroblasts are presen! 
in subepithelial layer (toluidine blue, « 400). 
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Fig. 3 (Kanai and Polack). Electron mierograph showing destroyed epithelial cells in area of rejection 
line. Cell residues and cell membranes remain (arrows). Remaining cells show dilated endoplasmic reticu- 


lum (ER) and vacuoles (V). Stroma (ST) (4200). 


Grafted eyes were frequently examined 
for evidence of epithelial rejection which, 
when present, appeared as a faint, hazy line 
that stained with topical methylene blue 
(1%). The stained line, or rejection line, al- 
ways started at the edge of the graft and, in 
four to seven days, migrated across the 
transplant (Fig. 1). This defect was the only 
visible area of graft alteration in six eyes 
studied; two other rabbits also showed evi- 
dence of endothelial and stromal rejection at 
the time of enucleation. 

Specimens for electron microscopy were 
obtained at the stage shown in Figure 1. The 
tissue was properly marked to identify host 


and donor epithelium on either side of the 
rejection line. With the animal under pento- 
barbital anesthesia, 1% tetroxide 
was dropped onto the corneal epithelium and 
the eye was promptly enucleated. The cornea 
was excised and immersed in the osmium 
fixative for one hour. Subsequently, it was 
cut in smaller pieces under the dissecting mi- 


osmium 


croscope, care being taken not to damage the 
epithelium, and then again fixed for one 
hour. 

Fixed corneas were dehydrated in alcohols 
of increasing concentrations and embedded 
in Epon. These sections were studied with a 
Hitachi-11 electron microscope. Thick sec- 
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Fig. 5 (Kanai and Polack). Low-power electron micrograph showing basal epithelial cells surrounded 
by lymphocytes (Lym). Note the lobulated epithelial nuclei (N). Mitochondria are distributed throughout 
the whole cytoplasm. The endoplasmic reticulum is scanty and located around the nucleus. Stroma (ST) 


(7100). 
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Fig. 4 (Kanai and Polack). Rupture of basement membrane (arrow) with penetration by a macrophag: 
(MAC). A macrophage is also seen in the basal cell layer. Lymphocyte (Lym), epithelial cells (Ep) 
stroma (ST) (6300). 
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Fig. 6 (Kanai and Polack). Electron micrograph showing basal epithelial cells with lysosomes (Lys) 
and vacuoles (V) adjacent to lymphocytes (Lym). Note three different types of lymphocytes. Nucleus 
(N), stroma (ST) (6000). 


tions were stained with toluidine blue for 
light microscopy. 


RESULTS 


Light microscopic examination of thick (1 
w) sections showed epithelial cells on either 
side of the rejection line angled away from it 
(Fig. 2). Basal cells around the rejection 
line were flattened, rectangular, or triangular 
in shape. The rejecting cells stained weakly 
with toluidine blue, whereas the host cells or 
nonrejecting epithelial cells stained more in- 
tensely. In the center portion of the rejection 


line, epithelial cells demonstrated rupture of 
their plasma membranes and disorganization 
of their cytoplasmic structure. In some sec- 
tions, only the remaining plasma membrane 
attached to the basement membrane could be 
observed (Fig. 3), while in others showing 
simultaneous stromal rejection, the epithelial 
basement membrane was fragmented and in- 
vaded by macrophages (Fig. 4). 

Moderate distention of intercellular spaces 
were seen at all levels of the epithelium. The 
cytoplasmic (cellular) interdigitations were 
altered at the site of contact with lympho- 


. er. Eye oe EE 
A j - b. € he ht i * ded " 
Y WC CUT amet ae Se tte 
iu: a) bo " "Ra D ! ` 
"1 - x 


Ku XR Ho ace. 





Fig. 7 (Kanai and Polack). Rejecting epithelial cell contains lysosomes (Lys) and a high density 
crystalline material (arrow). Nucleus (N) (14700). 





Fig. 8 (Kanai and Polack). High-power electron micrograph of high density material with crystalline 
structure shown in previous picture (40,000). 
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Fig. 9 (Kanai and Polack). Electron micrograph showing lymphocytes (Lym) and epithelial cells (Ep) 
of various densities. Lymphocyte on the right shows scanty RNP particles without other organelles. The 
cytoplasm of epithelial cell (Ep 1) is denser than that of other epithelial cells (Ep 2 and 3). Stroma (ST) 


( X 8000). 


cytes, resulting in a smooth cell boundary 
without desmosomes (Fig. 5). 

Mitochondria were round or oval and 
evenly distributed throughout the cytoplasm. 
The endoplasmic reticulum was scanty, usu- 
ally located around the nucleus, and occa- 
sionally showed moderate dilation. RNP 
particles (ribosomes) were observed around 
the nucleus or near the cell membrane; the 
Golgi complex located near the nucleus 
showed vesicles. 

Several epithelial cells in contact with 
lymphocytes showed cytoplasmic vacuoles 
and lysosomes (Figs. 6 and 7). High-density 
crystalline substances without a limiting 
membrane were also seen in the cytoplasm 


and were located within the Golgi complex 
area (Figs. 7 and 8). 

Lymphocytes were observed within the re- 
jected epithelial cell layer (Fig. 9) or, at 
times, on the basement membrane ; they were 
smaller than epithelial cells, round, oval, or 
pear-shaped, with round or oval nuclei and 
condensed chromatin (Figs, 5 and 10). Typi- 
cal, small or middle-sized lymphocytes con- 
tained large mitochondria, sparse endo- 
plasmic reticulum, a Golgi complex, and free 
RNP particles (Fig. 10). Others had few 
mitochondria, distended endoplasmic reticu- 
lum, vesicles or vacuoles in the area of the 
Golgi complex, and scanty scattered RNP 
particles (Figs. 9 and 11). No plasma cells 








Fig. 11 (Kanai and Polack). Lymphocyte contains a distended endoplasmic reticulum (ER) and vesicles 
or vacuoles in the area of the Golgi complex (G). Mitochrondria (M) (527,000). 
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Fig. 10 (Kanai and Polack). Electron micrograph shows three lymphocytes in the basal epithelial lave: 
Cell on left shows large mitochondria and well developed Golgi complex. Lymphocyte in the center show 
distended endoplasmic reticulum (8800). 
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were found in the area of rejecting epithe- 
lium. 


COMMENT 


Our studies demonstrate epithelial cells of 
penetrating homografts undergoing rejec- 
tion. Cell damage occurred in areas invaded 
by lymphocytes and was characterized by 
disorganization of their cytoplasm, changes 
in densitv, vacuolation, disappearance of or- 
ganelles, and rupture and detachment of ba- 
sal epithelial cells from the basement mem- 
brane. These alterations are similar to those 
described in electron microscopic studies of 
rejected endothelial cells of experimental 
homogra:ts. Morphologic changes in lym- 
phocytes were also present, but these could 
not be related to the various stages of epithe- 
lial cell rejection with which they were asso- 
ciated. 

The area of active rejection was confined 
to a band 80 to 100y. wide, seen as a line of 
haziness in the epithelium or staining with 
methylene blue. This line of rejecting cells 
was typified by its migratory character across 
the graft? in a similar fashion as endothelial- 
cell rejection advanced in rejecting homo- 
grafts.? 

Rejection of epithelium from a corneal 
graft may seem an unlikely phenomenon 
several weeks after transplantation, if one 
accepts the fact that corneal epithelial cells 
have a high turnover rate.” However, persis- 
tence of grafted epithelial cells for over two 
weeks was demonstrated by Khodadoust and 
Silverstein? in tritium-labeled donor corneas, 
and possibly for months by the method of 
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rejection of lamellar grafts they described. 
The demonstration of a rejection phenomena 
with its characteristic clinical and histologic 
picture is good evidence that the cellular 
changes present are caused by an immuno- 
logic phenomena, 


SUMMARY 


Penetrating corneal allografts were per- 
formed in albino rabbits, and rejection was 
induced by a skin graft from the same do- 
nor ; 12 to 14 days later, rejection of corneal 
graft epithelium developed. Electron micro- 
scopic studies showed epithelial cells with cv- 
toplasmic changes, loss of organelles, vacuo- 
lation, and rupture of cell membrane. Lym- 
phocytes of varied morphology were present 
in the area of cell rejection. 
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NEW PACHYMETER TO MEASURE CORNEAL THICKNESS 


HERNANDO CARDONA, M.D., AND A. GERARD DeVoe, M.D. 
New York, New York 


Measurement of the corneal thickness is 
of clinical importance in several conditions, 
including keratoconus when periodic deter- 
minations of the apical thickness is a practi- 
cal method of establishing the degree of thin- 
ning of the corneal tissues. In cases of cor- 
neal edema it serves to correlate the loss of 
vision and the edematous condition of the 
cornea. The thickness of the cornea should 
also be established in eyes affected with bul- 
lous keratopathy to determine if it exceeds 
1.2 mm, in which case the prognosis is fa- 
vorable for either a keratoplasty or a pros- 
thokeratoplasty. 

To this end, we have developed a new pa- 
chymeter* which makes possible the determi- 
nation of the thickness of a clear cornea with 
an accuracy of within .02 mm. A totally 
opaque cornea cannot be measured. 

The calibration of this new pachymeter is 
based on a refraction index of 1.376, the 
same as that of the normal cornea. This rep- 
resents an entirely new approach. A search 
of the literature has revealed no other model 
of pachymeter calibrated on the normal cor- 
neal refraction index of 1.376. 

Gunnar von Bahr,’ basing his pachymeter 
-on principles similar to those used by Blix to 
construct his ophthalmometer, mounted two 
planes of plate glass, one in front of the con- 
densing lens and the other in front of the 
microscope of the slit lamp. When these 
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plates were rotated, the reflection of the ray 
on the endothelium could be displaced and 
made to coincide with the reflection of the 
ray on the epithelium. The thickness of the 
cornea was calculated from the angle of rev- 
olution, the thickness and index of refrac- 
tion of the glass plate and the corneal radius. 

Maurice and Giardini? modified this 
method. They used a single one-fourth inch 
thick persplex plate in the illuminating beam 
from the slit lamp traversed by a horizontal 
cut covered by a thin strip of colored cel'u- 
loid. Their apparatus can be adjusted so a 
white reflection from the posterior surface 
and a colored reflection from the anterior 
surface of the cornea are seen in the micro- 
scope at the same time. These reflections are 
aligned by rotating the persplex plate and the 
angle of rotation gives the corneal thickness. 

In 1932, Goldman? described a new ocular 
to measure the transparent media of the an- 
terior pole of the globe. It is mounted inside 
the right tube of the microscope of the oid 
Haag-Streit slit lamp. The angle is formed 
by the beam of light set at 60° from the mi- 
croscope and a system of gears is adapted to 
provide the reading. 


DESCRIPTION OF NEW PACHYMETER 


Basically, the instrument consists of a 
double mirror (Fig. 1, see A and B). One 
mirror is movable, replacing the usual mir- 
ror in the Haag-Streit 900 slit lamp. Thus, 
separate images are obtained from the ep- 
ithelial and endothelial surfaces, These sur- 
faces can be measured separately by means 
of a calibrated gearing system. 

The beam emitted by the slit lamp strikes 
the cornea surface (Fig. 2) at B and reaches 
C (the endothelial surface), which is viewec 
with the microscope through point A. The 
corneal thickness is determined when the 
beam from the upper slit lamp mirror strikes 
the corneal surface at point A (Fig. 2). 
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consists of two arms united at an angle of 90°. One 
side is the slide rest, which fits into the mirror hous- 
ing of the lamp. This arm has two front surface mir- 
rors, one fixed superiorly (A) and mounted on two 
crossed axes, and the other fixed inferiorly (B). 
The other arm is a 50 mm lever which multiplies 
the reading x40. The calibrated dial (C) which 
synchronizes the two corneal images at “0” position 
adjustment is at one end. The fixation screw (D) 
fastens the pachymeter rigidly to the slit lamp. 


A special method was used to calibrate 
this instrument. It eliminates the logarithmic 
error in calibration obtained with a plastic 
lens (1.495). The figure obtained with this 
calibration method very closely approximates 
the thickness of the human cornea. 

When the corneal refraction index sur- 
passes 1.376, a new calibration can easily be 





Fig. 2 (Cardona and DeVoe). Diagram showing 
the pattern of the beam and the physical bases used 
in corneal thickness determination. The formula is: 
A + (Cos — Sine) n? — sine? + (Cos + Sine) 
Sine. 
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performed for research purposes by adjust- ' 
ing the refraction index of the variable 
thickness chamber to the value desired. 

This calibration was chosen for practical 
purposes. A base curvature of 7.75 and a re- 
fraction index of 1.376 were selected as 
average values for the present calibration. 
The instrument was checked and the equiva- 
lent values are shown in Table 1. 


MEASUREMENT OF CORNEAL THICKNESS 


A total of 204 healthy corneas from 102 
patients of different races, age, and sex were 
measured. Two zones were selected, the cen- 
tral and peripheral, because they afforded 
great precision. No appreciable changes were 
noted with varying refractive errors except 
two eyes with high myopia ( —9.50 to 16.00). 
In these cases the central corneal thickness 
was 0.535 mm, or approximately .024 mm 
below our average finding of 0.651 mm. The 
average corneal thickness at the periphery 


was 0.7454- mm. 


SUMMARY 


A new simple instrument to measure the 
thickness of the cornea is designed for use 
with the Haag-Streit 900 slit lamp. Its cali- 
bration is entirely based on a chamber filled 
with a solution which has 1.376 index of re- 
fraction similar to the human cornea. 











TABLE 1 
EQUIVALENT VALUES 
(IN MM) 
Plexiglass — ve — Equivalent 
Thickness (N-1.375) Thickness 
diner: Inside Outside ot Sees 
(N-1.49) Radius Radius oe 
0.25 8.00 8.25 0.22 
0.50 7.75 8.25 0.45 
0.75 7.50 8.25 0.68 
1.00 7.25 8.25 0.90 
1.25 7.00 8.25 1.19 
1.50 6.45 8.29 1.35 
ie 6.50 8.29 1.58 
2.00 6.25 8.25 1.80 
2.29 6.00 8.25 2.03 
2.50 3.49 8.25 2.49 
2.49 5,930 B.29 2.48 
3.00 B.29 8.25 2.70 
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This instrument is primarily used to study 
the thickness of the corneal before insertion 
of a keratoprosthesis. The corneas must meas- 
ure at least 1 mm in thickness. If the cornea 
is thin, a graft is advisable in order to increase 
the amount of collagen support as a safety 
measure. 
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Graefe's entropion forceps. Lawrence, W.: A Treatise on the Dis- 
eases of the Eye (Hayes, Isaac, ed.). Philadelphia, Lea and Blanchard, 
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CONJUNCTIVAL AND CORNEAL CALCIFIC DEPOSITS 
IN UREMIC PATIENTS 


LAURENCE S. Harris, M.D., KennetH Coun, M.D., Hipenao Tovorukvu, M.D., 
EpMuND LonerRGAN, M.D., AND Mires A. Gain, M.D. 
New York, New York 


Deposition of calcium crystals in the lim- 
bus and conjunctiva of patients with ether- 
wise normal eyes has long been recognized to 
occur with hypercalcemia."? Recently, how- 
ever, conjunctival metastatic calcification has 
been reported in uremic patients with low or 
normal serum calcium.*® It has been felt 
that the sine qua non for this phenomenon is 
an elevated serum calcium and phosphorus 
product, usually in the neighborhood of 70 
mg 66 .* 

The present study was undertaken to ana- 
lyze further the calcium and phosphorus 
concentrations necessary to induce limbal 
and conjunctival calcification and to deter- 
mine the e‘fect of chronic hemodialysis on 
these deposits. 


MATERIALS AND METHODS 


A total of 18 consecutive patients between 
the ages of 21 and 65 years, who were un- 
dergoing hemodialysis for periods of from 
two to 33 months, were studied. All had pre- 
viously undergone extensive medical evalua- 
tion and laboratory testing in the Renal Ser- 
vice of the New York Medical College. Each 
patient was given a complete ocular exami- 
nation, including visual acuity, refraction, 
biomicroscopy, applanation tonometry, and 
ophthalmoscopy. In addition, slit lamp pho- 
tography of the conjunctiva and cornea was 
performed and repeated at periodic intervals. 
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RESULTS 


The age and sex distributions of the 18 pa- 
tients included in this study are found in Ta- 
ble 1, which also includes their diagnoses and 
known duration of disease. 

Biomicroscopy was essential for the detec- 
tion of the conjunctival microcrystals in all 
cases examined, but certain limbal deposits 
were grossly visible. All deposits were in- 
variably located in the palpebral fissure. 
Conjunctival deposits were found immedi- 
ately beneath the conjunctival epithelium, 
which was elevated over these areas. Small 
crystals tended to be white in color, but 


TABLE 1 
PATIENT DATA 








Duration of 





Patient Duration Bias. 
No., Age Diagnosis of Atua 
and Sex Disease ( ree 
months) 
1. 41-M Malignant 5 months 3 
hypertension 
2. 26-M AGN 5 months 4 
3. 65-M Chronic pyelo- 15 years 18 
nephritis 
4, 21-M CGN* 1 year 6 
5, 38-M CGN 2 years 20 
6. 50-M CGN 28 years 7 
7. 49-M Polycystic 3 years 10 
disease 
8. 25-M CGN 2 years 6 
9. 57-M CGN 6 months 4 
10. 27-M CGN 1 year 9 
11. 22-M CGN 16 years 15 
12. 21-M CGN 6 months 2 
13. 36-F CGN 3 years 14 
14. 35-F CGN 3 months 2 
15. 54-F Renal failure 2 months 2 
16. 41-F CGN 3 years 8 
17. 25-F Polycystic 3 years 38 
disease 
18. 32-F  Amyloidosis 2 years 6 





* AGN =acute glomerulonephritis, CGN — chronic 
glomerulonephritis. 
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larger depositions were flat and colorless. 
The deposits were superficial to the epi- 
scleral vessels and did not move with blink- 
ing. 

Most commonly, limbal calcification 
formed a half-moon-like arc concentric with 
the limbus. In all instances, these deposits 
extended from sclera onto cornea without an 
intervening area of clear cornea. Of the 18 
patients studied, calcium crystals were pres- 
ent bilaterally at the corneoscleral limbus in 
nine patients and unilaterally in three. Con- 
junctival crystals were noted bilaterally in 
seven patients and unilaterally in three ( Ta- 
ble 2). Four patients had solely conjunctival, 
and.three solely limbal, calcification. In only 
two cases of this series were the “red eyes of 
renal failure" seen. In both of these patients, 
bacteriologic cultures were negative. Clini- 
cally, these patients manifested only con- 
junctival vascular congestion with mild che- 
mosis. Follicles were not present, nor was 
there a significant degree of follicular hyper- 
trophy of the tarsal conjunctiva. 

The results of laboratory evaluations are 
listed in Table 3. From this data, it is appar- 
ent that serum calcium levels were low or 
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TABLE 2 


DISTRIBUTION OF LIMBAL AND CONJUNCTIVAL 
CALCIFIC DEPOSITS IN 18 CONSECUTIVE 
UREMIC PATIENTS 














Limbus Conjunctiva 
Bilateral 9 7 
Unilateral 3 3 
None 6 8 
Total patients 18 18 
Limbus and conjunctiva 8 
Limbus -alone 4 
Conjunctiva alone 3 
Absent 3 
Total patients 18 





normal in all patients having calcific depos- 
its, whereas the phosphorus level was some- 
what elevated to yield mean abnormal cal- 
cium-phosphorus products. However, no 
strict correlations were noted between cal- 
cium, phosphorus, or calcium-phosphorus 
products and the presence of calcific deposits 
in either the limbus or conjunctiva (Table 
3). Furthermore, despite the fact that the 
caleium-phosphorus product was often re- 
duced and held within normal range by 


TABLE 3 
CHEMICAL VALUES OF PATIENTS IN THIS STUDY 


| idee 


Crystals 
Patient j bee Mee soe Serum Ca XP BUN Serum Creatinine 
No Limbus Conjunctiva (mg/100 ml) (m (mg/100 ml) (mg/100 ml) (mg/100 ml) 
L g/100 ml) : 
———— Norm 29-1 1.9 Norm =3-4,5 Norm =27-51.75 Norm = 1 1-17 Norm =0.6—-1.3 
RE LE RE LE 
SS MM 
1 — -— + — 9.9 2.8 25.7 81 11.8 
2 + ++ o- ++ 9.0 9.4 84.6 141 22.0 
3 ++ - + + 9.5 6.6 62.7 133 15.3 
4 - - + + 1,5 4.6 34.5 137 13.6 
5 ++ - — + 8.4 6.5 54.6 75 14.5 
6* ++ ++ ++ ++ 8.7 8.9 77.4 100 15.0 
7 -+ + +++ +++ re 7.5 57.4 135 13.0 
8 + + -— ~ 8.4 8.0 67.2 120 14.0 
9 -— + - — (P 6.2 44.6 100 9.0 
10 T + =- — 9.4 11.0 103.4 160 16.0 
11 + + 7 — 8.2 9.6 78.7 95 15.0 
12 + + ++ ++ 9.0 8.6 77.4 110 16.0 
13 — — — + 8.8 8.5 74.8 111 11.8 
14 — — — -— 6.1 11.0 67.1 165 16.0 
15 — — — — 9.5 6.3 59.8 94 8.5 
16 — — — -— 9.2 9.2 84.6 80 15.0 
17 + + ++ ++ 9.2 9.0 82.8 100 13.0 
18* ++ ++ ++ t+ 9.0 12.1 108.9 74 14.0— 
Mean t S.D. 8.6+1.0 8.1+2.4 69.3+21.5 109.7+28.7 14.04+2.9 


—————— M ———— ——— ra 


* Indicates patients manifesting "red eyes” of renal failure. 
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Fig. 1 (Harris and associates). Limbal calcific de- 
posits in a 26-year-old man (Patient 2). 


chronic hemodialysis, no change in the limbal 
or conjunctival calcification resulted during 
the one-year period of this study. 

In both patients with “red eyes,” rather 
heavy deposits were noted in both limbal and 
conjunctival locii (Table 3). 


DISCUSSION 


Limbal and conjunctival deposition of cal- 
cium salts is a frequent occurrence in ad- 
vanced, acute and chronic renal failure."? 
Although there are exceptions, as shown in 
this study, the calcium-phosphorus product 
is usually im the neighborhood of 70 mg% 
in such patients. These findings are not usu- 
ally noted with frequency in normal sub- 
jects or those in whom renal disease 1s less 
severe.** 

Histologically, the site of this calcium de- 
position has been shown to be subepithelial 
and epithelial. It is felt that these crystals 
consist of a calcium-phosphate salt, probably 
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hydroxyapatite, as in crystals found in meta- 
static calcification in other locii.’ 

Limbal calcific deposits in these patients 
occasionally resembled Vogt’s white limbus 
girdle (Fig, 1), but the limbus girdle is rarely 
seen in young patients and the deposits are 
usually not quite this large and coarse. The 
limbus girdle is most often yellowish-white, 
whereas the lesions described in the current 
study are chalk-white in appearance.’ 

Initially, Berlyne and Shaw*? postulated 
that the “red eyes of renal failure" occurred 
in those patients with deposits consisting of 
small crystals. It was felt that in those pa- 
tients who had a shorter duration of renal 
failure the crystal size was an important.fac- 
tor in determining the presence or absence 
of ocular irritation. In our study, however, 
"red eyes" were noted in two patients with 
rather dense, conjunctival and corneal de- 
posits involving large crystals (Fig. 2). 





Fig. 2 (Harris and associates). A large, con- 
junctival, calcific deposit in a 50-year-old man ( Pa- 
tient 6). Extensive limbal crystalline material is 
also evident. 
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Moreover, the duration of disease in both of 
these patients was more than two years. 
These findings would tend to argue against 
crystal size as being an important determi- 
nant factor in the “red eye" syndrome. 

Disappearance of ocular calcific deposits 
has recently been described to have occurred 
within several days of renal transplantation, 
despite persistence of elevated calcium- 
phosphorus products in some patients. In 
the current study, calcific deposits were 
noted in patients undergoing routine, chronic 
hemodialysis for periods in excess of one 
year. No change could be detected resulting 
from or attributable to hemodialysis during 
this period. 

The mechanism of deposition of calcium 
crystals remains unknown. It has been sug- 
gested in the past that the interpalpebral re- 
gion is a site of crystal deposition in the 
presence of elevated calcium because of loss 
of carbon dioxide from the exposed con- 
junctiva. The decreased P CO, would be as- 
sociated with a rise in pH, so that in the 
presence of an elevated calcium-phosphorus 
product, calcium-phosphate salts might pre- 
cipitate.! 

Fifteen of the 18 consecutive severely ur- 
emic patients in this series had biomicro- 
scopically definable crystals. However, the 
three patients without calcific deposits had 
distinctly ^ abnormal calcium-phosphorus 
products and were chemically as uremic as 
the remainder of the patients in this series 
who did have calcific deposits. Conversely, 
three patients with normal calcium-phospho- 
rus products had minimal calcific deposits. Tt 
would appear that the ophthalmologist can 
use this observation to make the diagnosis of 
advanced renal failure in the overwhelming 
majority of cases. 
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SUMMARY 


Examination of a consecutive group of 18 
severely uremic patients disclosed an inci- 
dence of over 8096 corneal or conjunctival 
calcific deposits, or both, in the presence of 
low or normal serum calcium levels. Serum 
phosphorus was elevated in all patients. The 
prerequisite for this phenomenon would ap- 
pear to be an elevated serum calcium-phos- 
phorus product in the neighborhood of 70. 
However, the three patients in this study 
who had no deposits were in no way distin- 
guishable from other patients in this series 
with calcific findings on the basis of blood 
chemistry values or duration of disease. 

The vast majority of these patients were 
asymptomatic and unaware of the calcific de- 
posits. Limbal calcifications in uremic pa- 
tients are distinguishable from Vogt’s white 
limbus girdle by their presence in young pa- 
tients and by the considerably larger and 
coarser crystal size, as well as the absence of 
a clear area of cornea at the limbus. Chronic 
hemodialysis appeared to have no influence 
on the distribution, size, or appearance of 
these crystals. 
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CRYOTHERAPY OF STROMAL HERPES SIMPLEX KERATITIS 
IN RABBITS 


PETER D'ArENA, M.D., Masao Oxumoro, M.A. AND Brooks CRAWFORD, M.D. 


San Francisco, California 


In 1965, Krwawicz' found cryotherapy to 
be of benefi: in the treatment of epithelial 
and stromal herpes simplex keratitis in hu- 
mans. Corwin and associates? found cryo- 
therapy of superficial herpes simplex keratitis 
in rabbits to be of little value. It is well 
known that virologists have used freezing as 
a means of preserving viruses. However, 
there are conditions under which the herpes 
virus is adversely affected by freezing * 

Since application of cold to the cornea 
produced little or no damage to that struc- 
ture, it was felt that experimenta! studies of 
cryotherapy on stromal herpes might be of 
interest. 


METHOD 


Both eyes of adult New Zealand White 
rabbits were given 5 mg of prednisone sub- 
conjunctivally one day prior to virus inocu- 
lation. On the day of inoculation, after topi- 
cal anesthesia (proparacaine HCI), the cen- 
ter of each cornea received 10 horizontal and 
10 vertical scratches with an edge of a Lind- 
ner spatula. An attempt was made to make 
the scratches only through the epithelium. 
Three drops of PH strain of herpes simplex 
virus passed in mouse brain with an LD;, of 
10-5/0.03 ml were placed onto each cornea. 
Every rabb t eye thus treated showed a kera- 
titis the next day. 

Fourteen days following virus inoculation, 
all eyes showed a disciform keratitis. 
Though no: all rabbits showed exactly simi- 
lar lesions, there was a remarkable similarity 
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Fig. 1 (D'Alena, Okumoto, and Crawford). Clin- 
ical appearance of eyes in rabbits. Days (d) indi- 
cated are those after herpes inoculation. Numbers 
in parenthesis show the number of times the cryo- 
probe was applied to the right eye. The density of * 
the crosshatching indicates the density of the cornea 


lesion. Stippling indicates fluorescein staining of the .. 


cornea. The Y-shaped areas show the extent of the 
corneal vascularization. 
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in the extent of the keratitis in each eye of 
the same rabbit. At that time, the right eye 
of each rabbit was arbitrarily selected for 
cryotherapy, the left eye serving as control. 
Four identical cryoapplicators were made 
from a solid copper bar, tapered to a cone 
with a 3 mm ball on its tip. A tapered handle 
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CRYOTHERAPY 


Fig. 2 (D'Alena, Okumoto, and Crawford). Rabbit No. 127. The right (top) and left (bottom 
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was made of polyethylene. A test tube con- 
taining the probe was placed in a small ther- 
mos of liquid nitrogen for at least five min- 
utes. This allowed the temperature of the 
probes to be about — 80°C. Each of the four 
probes was similarly treated and used in ro- 
tation, so that each probe attained about the 





siu us 


-—— 


) corneas 


14 days following herpes inoculation. At this time the right eye would have been treated with the crvo- 
probe. Variability between the two eyes is evident. This rabbit showed the greatest variability between 
the two eyes of any rabbit in the series (hematoxylin and eosin, X100). 
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same temperature. On the day of cryother- 
apy, each rabbit eyelid was swabbed with a 
moist cotton applicator and the material 
streaked on sheep blood agar before applica- 
tion of the probes. 

The rabbits were divided into three 
groups. Group A had the cryoapplicator ap- 
plied to the center of the right cornea for 
five seconds only. This application was suffi- 
cient to produce an obvious ice ball within 
the cornea. Group B had four applications of 
five seconds duration. Group C had six ap- 
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plications of five seconds’ duration. The 
multiple applications were applied in a circle, 
overlapping the center of the cornea. There 
were five rabbits in each group except the 
last where there were four. One rabbit of 
each group was treated with mouse brain 
suspension alone, instead of herpes virus, 
and then received cryotherapy. 

The eyes were examined with slit lamp 
and then photographed when indicated. The 
clinical severity of the disease was judged on 
the basis of evidence of pannus, exudate, 


Vw 
Lb" 


Fig. 3 (D'Alena, Okumoto, and Crawford). Rabbit No. 136. This rabbit was inoculated with mouse 
brain suspension alone, instead of herpes virus. The right eye (top) was then treated with four applications 
of cryotherapy. The rabbit was sacrificed 31 days following inoculation (17 days after cryotherapy). 
Essentially no difference between the right (top) and left (bottom) corneas is evident (hematoxylin and 


eosin, X 100). 
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Fig. 4 (D'Alena, Okumoto, and Crawford). Rabbit 
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No. 129. Right (top) and left (bottom) corneas of 


a rabbit sacrificed 31 days after herpes inoculation (17 days after four applications of cryotherapy of the 
right eye). Focal epithelial hyperplasia and more stromal inflammation is seen in the right cornea than in 


the left (hematoxylin and eosin, x 100). 


corneal staining with fluorescein, extent of 
corneal edema, iris congestion, and presence 
of cells and flare as seen by the slit lamp. 
The animals were sacrificed at various inter- 
vals up to eight months following herpes in- 
oculation at which time the eyes were sec- 
tioned and stained with hematoxylin and eo- 
sin. 


RESULTS 


The clinical findings showed that cryo- 
therapy did not alter the course of the disease. 
In the treated eye of one rabbit that received 
four applications, two small superficial len- 
ticular opacities were noted three weeks 
following cryotherapy. These opacities later 


became subepithelial and persisted until the 
rabbit was sacrificed seven and one-half 
months following cryotherapy (eight months 
after herpes inoculation). 

In some rabbits, one eye was worse than 
the other prior to the cryogenic treatment. 
These differences were considered when the 
histological sections were reviewed and the 
clinical results evaluated. 

Figure 1 summarizes the clinical results of 
the study. Cryotherapy produced a minimal 
amount of cells and flare in the anterior 
chamber even though the iris became moder- 
ately injected. From Figure 1 it is seen that 
six of 11 treated eyes were worse than its 
control eye; three eyes appeared better than 
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TABLE 1 
SUMMARY OF HISTOLOGIC FINDINGS 


Rabbit Eye 
Rabbit No. 
Right 


——— 


124 2 1 
(iritis) 

122 2 4 
128 1 1 
131 1 1 
125 2 1 
129 2 1 
123 3 2 
152 1 2 
126 2 i 

| 


130 4 3 
133 1 2 
127 4 3 
136 0 0 


the control, and two pairs of eyes appeared 
approximately equal in the exten: of corneal 
changes. Rabbit No. 127 was sacrificed 14 
days following herpes inoculation, the day on 
which treatment was given to the rabbits 
(Fig. 2). 

The rabbits that were inoculated with 
mouse brain suspension alone, showed no 
corneal lesions two weeks after cryother- 
apy. Rabbit No. 136 (Fig. 3) was treated in 
this manner. 

Figure 4 (rabbit No. 129) shows the re- 
sults of a rabbit treated with cryotherapy. 

The histologic findings confirmed in gen- 
eral the clinical results. 

Table 1 summarizes the histologic results 
of the study. The slides were read by one of 
us ( B.C.) without knowledge of the clinical 
results. The eyes were grade 0 to 4 depend- 
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ing on the amount of inflammatory cellular 
reaction, vascularization, and scarring. 


CONCLUSIONS 


Except for slight variations, cryotherapy, 
performed by the method outlined for this 
experiment, did not alter the course of stro- 
mal herpes simplex keratitis in the rabbit. 


SUMMARY 


Both eyes of adult rabbits were given 5 
mg of prednisone subconjunctivally one day 
prior to inoculation of the eyes with PH 
strain of herpes simplex. Fourteen days 
following virus inoculation, all eyes showed 
a disciform keratitis. At this time, the right 
eye was treated with a cryoprobe at a tem- 
perature of about — 80°C. Three different in- 
tensities of freezing were used, Except for 
slight variations, cryogenics did not alter the 
course of experimental stromal herpes sim- 
plex keratitis followed over an eight-month 
period. 
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MENISCUS-INDUCED THINNING OF TEAR FILMS 


James E. McDonatp, M.D., AND STEPHEN BRUBAKER, M.D. 
Chicago, Illinots 


Although studies of the physical chemis- 
try of the tear film have emphasized its impor- 
tance and characteristics,"? much remains to 
be clarified, and little clinical application of 
this knowledge has yet been made. The pur- 
pose of this report is (1) to describe some in 
vitro phenomena of fluid films in the region 
of the menisci; (2) to show clinical exam- 
ples of these in the tear film of normal and 
diseased eyes, and (3) to discuss the implica- 
tions of these phenomena in tear film re- 
newal. 


MATERIALS AND METHODS 


Measured volumes of fluid (water, sodium 
fluorescein aqueous solutions, or milk) were 
placed on a glass surface which had been 
cleaned with a detergent solution and rinsed 
off with distilled water. After the fluid stop- 
ped flowing, the thickness of the fluid layer 
was measured by dusting talc on the surface 
and measuring the height above the surface 
under a microscope. The curvature of the 
edge was optically analyzed by noting the di- 
rection of a reflected beam of light from the 
surface, when a small light was moved above 
the edge. The direction of a beam that was 
refracted by the fluid before and after reflec- 
tion at the glass surface was also studied. 

The menisci raised by various wetted sub- 
stances ( paper clip, wire, dry spaghetti, tooth- 
pick, coins, contact lenses, etc.) were sim- 
ilarly analyzed by microscopic measurements 
and observation of the reflected and re- 
fracted beams of light. 
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The fluids were made to cover a larger 
area by gravity (tilting the glass) or by me- 
chanically spreading the surface with any 
wettable object (glass slide, etc.). Measure- 
ments and optical studies were made of the 
spread film. Menisci in these stretched films 
were studied microscopically and optically, 
and profile curvatures were made of the 
menisci and the adjacent thinned area of the 
film. Optical sections of these surface curves 
were made with a slit lamp and photo- 
graphed. Interaction of menisci of different 
height and curvature were studied. Movies 
and still photographs were made to docu- 
ment these phenomena in vitro and also in 
rabbit and human eyes. 


LABORATORY RESULTS 


When 1 ml of water, milk or aqueous so- 
dium fluorescein was placed on a horizontal 
glass surface, it spread so that its depth was 
between about 1.0 and 1.8 mm and its area 
was about 10 to 5.5 cm?. If the fluids were 
set on the glass forceably, the area covered 
was greater and the depth comparably re- 
duced. 

At the edge of the fluid, reflections from a 
point source of hand-held light moved in the 
same direction (“with” movement) but more 
slowly, indicating the virtual image from a 
convex mirror surface. When starting with 
the image near the center of the fluid and 
moving the light towards the edge, the vir- 
tual image began to slow down almost a full 
centimeter from the edge, indicating the be- 
ginning of the convex curvature, even at this 
great distance from the edge (Fig. 1). The 
slowing of this virtual image became more 
noticeable on approaching the edge, indicat- 
ing an increasingly stronger convex mirror 
toward the edge. 

Transmitted light passing through a solu- 
tion of fluorescein and reflected off the glass 
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AS MIRROR AS LENS 





Slow "with" Fast "with " 


Fig. 1 (McDonald and Brubaker). Curvature analysis by moving a light above a solution of sodium 
fluorescein. The fluid acts as a convex mirror and reflects a slow '*with" movement. It acts as a lens and 
transmits the greenish refracted ray to give a fast “with” movement. 


looks green in contrast to the white color of in air and therefore gives an "against" 
the surface reflections. At the edge of the movement. Moving from the center, the 
fluid the curved fluid lens forms a real image transmitted green light starts to speed up 
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Fig. 2 (McDonald and Brubaker). Optical studies on thick films on the left show a rising surface by both 
the reflected and the refracted rays. Thin films on the right indicate an initial depression of the surface 
before rising into the meniscus. 
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("with" movement) as the gently curved 
surface acts first as a weak magnifying glass 
giving a virtual image behind the glass. As 
the curvature increases toward the edge, the 
image is converted to a real image in the air 
in front of the surface and has an "against" 
movement. The separation of the white re- 
flected ray from the green transmitted ray at 
a point about 1 cm from the edge gives a 
sensitive means of detecting and analyzing 
variations in surface curvature. 

Menisci raised from the surface of these 
relatively thick bodies of fluid lend them- 
selves to study in a similar manner. As the 
light in front of the surface mirror is moved 
toward a meniscus, its virtual image begins to 
speed up in a "with" direction (Fig. 2, top 
left) at less than a centimeter away from the 
apex, and then as the light is continued in the 
same direction, the image converts into a real 
image with an "against" movement, as the 
surface mirror becomes more strongly con- 
cave. The transmitted ray, acting as a nega- 
tive fluid lens, slows down in a “with” direc- 
tion (Fig. 2, bottom left). The slowing in- 
creases as the apex is approached. 

These studies indicate that thé meniscus in 
a thick film (including the meniscus formed 
by bodies floating on deep volumes of fluid) 
gradually rises from the surface with the 
curvature gradually increasing in amount as 
the apex is reached. There is apparently no 
initial depression in the surface before the 
meniscus rises. 

When such volumes of fluid were made to 
cover an area on the glass that was four to 
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Fig. 3 (McDonald and Brubaker). Piece of un- 
cooked spaghetti in a thin film of milk raises a 
meniscus which is surrounded by an area of thin- 
ning (arrow). 
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Fig. 4 (McDonald and Brubaker). Top: Paper 
clip in a thick film of milk shows no meniscus-in 
duced thinning. Bottom: When glass is tilted to 
make the film thinner, a meniscus-induced thinning 
occurs. The white rectangular area is the light re- 
flex. 


10 times or more than the original area (and 
the film thickness then measured was 0.1 mm. 
or less) they acted differently. In these cases 
the meniscus that was formed was always sur- 
rounded by an area of thinning (Fig. 3). 
This could be seen grossly, but was made 
more noticeable when milk was put on dark 
glass, or when a solution of fluorescein was 
light. This 


meniscus-related area of thinning could be 


examined under ultraviolet 
made to disappear by fluid flow in from the 
side, provided that the fluid film was made 
deep enough to permit easy flow of fluid in 
from the edge. If the meniscus-induced thin 
ning was not present, it could be induced by 
tilting the glass to make the film even thinner 
by gravity, or by spreading the film out to a 
greater area (Fig. 4). For example, no 
meniscus-induced thinning was noted at 


about 125y. but it was present when film thick 
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Fig. 5 (McDonald and Brubaker). -Results of 
measuring the film thinning through a microscope. 
Abscissa is in mm. 


ness was reduced to 110y and was very promi- 
nent at 75y. 

Thinning of the film adjacent to the men- 
iscus was confirmed by optical behavior or 
reflected and transmitted rays. As one ap- 
proached the region of the meniscus, the re- 
flected ray first showed a retarding "with" 
motion (Fig. 2, top right), and the transmit- 
ted refracted ray showed an advancing 
"with" motion (Fig. 2, bottom right). These 
findings confirm an initial depression in the 
surface in a concave manner before the men- 
iscus rises above the surface toward its apex. 
Microscopic measurements (Fig. 5) and 
photographs confirmed the presence of this 
thinning of the filn in the region of the 
meniscus. 

Movement of the object causing the men- 
iscus also moved the meniscus with its thin- 
ned area. This thinned region remained thin, 
unless the object was moved into a relatively 
deep part of the fluid. Microscopic examina- 
tion of the thinned area in milk showed the 
rapid movement of globules of milk from 
outside of the meniscus through the thinned 
area into the meniscus. When two menisci of 
different size touched each other, they tended 
to become the same size (Fig. 6). The men- 
iscus with less fluid would take from that of 
more fluid until they were in equilibrium. 

The area of thinning adjacent to the men- 
iscus was regularly the site of film fracture. 
Whenever the stretched film fractured, it al- 
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most invariably fractured first in this thin- 
ned region, followed by retraction of the film 
along the line of thinning. It was obvious 
that the film was weakest in the thinned part. 

The intensity of the meniscus-induced 
thinning depended on the thickness of the 
surrounding film. If the thinned area could 
be easily filled in by laminar flow, as in a 
thick film, the thinned area disappeared by 
this mechanism. If the surrounding laminar 
flow was impeded by viscosity or thinness of 
the adjacent film, the thinned area main- 
tained itself, and then frequently fractured 
there. 


CLINICAL OBSERVATIONS 


Both human and rabbit eyes regularly 
showed the same phenomena in the precor- 





Fig. 6 (McDonald and Brubaker). Uncooked 
spaghetti in milk film which is stretched by gravity. 
Top: Meniscus of smaller piece (arrow) is small 
acutely curved, and “thirsty.” Bottom: 
equalize themselves on contact. 


Menisci 
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neal tear film that are described above in the 
in vitro experiments. 

The lacrimal meniscus is best studied for 
these phenomena by placing fluorescein in 
the eyes and observing the region of the 
lower eyelid with the cobalt blue filter under 
high power. One notes the concavity of the 
meniscus and that the surface layer is rather 
rigid. Immediately above the meniscus on the 
cornea is the line of thinning manifested by 
a dark line of less fluorescein (Fig. 7). 
When the lower eyelid is pushed up, the men- 
iscus and the thinned area above it also move 
up. A similar thinning is noted in association 
with the meniscus of the upper eyelid. When 
the two eyelids are made to come together, 
the two thinned areas merge (Fig. 8). 

Menisci with their adjacent thinning are 
also noted surrounding bubbles in the tear 
film (Fig. 9), and also surrounding pieces of 
mucus (Fig. 10) or pus, which elevate the 
surface and may be trapped in the film. Con- 
tact lenses are surrounded by a meniscus 
with an area of thinning (Fig. 11). As these 
objects are moved, the meniscus and the in- 
duced thinned region move also. 

It is a regular observation that when tear- 
film fracture occurs in an eye under observa- 
tion, it occurs in an area of meniscus-induced 
thinning, similar to that occurring in vitro. 


When the film fractures in the thinned area. 





Fig. 7 (McDonald and Brubaker). Line of men- 
iscus-induced thinning (arrow) is seen just above 
the meniscus in this fluorescein-stained tear film. 
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Fig. 8 (McDonald and Brubaker). Meniscus-in- 
duced thinning of the upper and lower eyelid seem 
to reinforce each other to produce extensive thin- 
ning. 
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Fig. 9 (McDonald and Brubaker). Bubbles in a 
rabbit tear film show minisci which are surrounded 
by rings of thinning (arrow). 


the film rapidly retracts from the initial frac- 
ture site along the line of thinning. As has 
been previously described," * the dried area 
resists wetting and causes a hich contact an 
gle to form before the resistance is finally 
overcome by pushing up the lower eyelid. 
When the  fluorescein-stained 
finally wets such a dried cornea, it leaves a 


meniscus 


delicate linear superficial stain correspond 
ing to the dried line. Such areas of superfi- 
cial staining were seen to develop naturally 
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Fig. 10 (McDonald and Brubaker). Mucus on 
the cornea raises a meniscus which is surrounded by 
an area of thinming (arrow) in the fluorescein- 
stained film. 


just above the lower eyelid meniscus without 
any necessity of the eyelid being pushed up. 

The circular thinned film surrounding the 
meniscus of a contact lens acts similarly. It 
is in this thinned film that fracture of the 
film usually occurs in a contact lens wearer. 
The superficial frequently seen 
from three to five o'clock and from seven to 
nine o'clock in contact lens wearers was seen 
to develop by film fracture in the thinned 
film adjacent to the meniscus. 


staining 


In a fluorescein-stained tear film observed 
with the blue light of the slit lamp, the thin 
area acts like a subsurface vacuum cleaner. If 
the lower eyelid is raised, the fluorescein- 
stained aqueous phase of the tear film shoots 
rapidly through the thinned area into the me- 
niscus, just as the fat particles were seen to 
speed through this area into the meniscus in 
vitro. The surface oil layer remains immobile. 
From the direction of movement ore can 
conclude that the hydrostatic pressure is 
lower in the thinned region than in the tear 
film, and that it is even lower in the menis- 
cus. This sucking phenomenon of the thin- 
ned film is even more striking in conjuncti- 
vitis, when cellular debris dramatizes the 
rapid flow. 

If the lower eyelid is then lowered, the 
tear film remains thinned over a wide area 
until it thickens by interlaminar flow from 
the thicker parts of the film, or is made even 
again by a rapid blink of the upper eyelid. 
The effect of gravity is negligible, as evi- 
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denced by the fact that the same phenome- 
non can be seen on the upper eyelid menis- 
cus. 

When the meniscus and its thinned film 
from the lower eyelid touch the meniscus of 
a contact lens, it frequently. drains much of 
the volume of fluid from the contact lens 
both from its meniscus and the fluid under 
it. 


DISCUSSION 


The concept that negative pressure sucks 
fluid from stretched film faster than it can be 
replaced and thereby induces thinning of : 
film appears logical. It is compatible with 
present ideas on capillarity and foam and 
bubble drainage.'? The more acutely curved 
(the shorter the radius of curvature) a men- 
iscus is, the greater is the reduction in pres- 
sure inside the fluid as compared to the gas 
or nearby fluid. The simple situation relating 
to the reduction of pressure in the meniscus 
of a capillary tube 1s shown in the following 
equation of capillarity: 


AP = y (l/r, + 1/r2) 


In this equation, AP equals the reduction 
of pressure inside the fluid, y equals the sur- 
face tension, r, equals the radius of curvature 
of the meniscus, and r equals the radius of 
curvature in the meniscus in a plane at right 
angles to the plane of r;. In a capillary tube, 





Fig. 11 (McDonald and Contact 


)rubaker). 
lenses are always surrounded by a meniscus, which 
in turn is surrounded by a ring of tear-film thinning 
(arrow). e 
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if the meniscus is assumed to be hemispheri- 
cal, r, and r are equal, and the equation re- 
duces to AP —2 y/r. Using this equation, 
Ehlers! calculated a AP of about 4.5 mm of 
water between the fluid in the precorneal film 
and the meniscus. He concluded that this 
‘pressure difference will “suck fluid from the 
film and bring about a speedier reduction in 
the thickness of this film." We believe that 
he wrongly concludes that this pressure will 
"hardly have any effect on the interlaminar 
flow." 

When both radii of curvature are drawn 
from the same side of the film (as in a capil- 
lary tube), rı and rə are positive, and both 
curvatures contribute to the suction effect. In 
the case of the eyelids, the curvature of the 
tear film meniscus in the vertical axis (ri) is 
not helped by any contribution of curvature 
in the horizontal plane. In this case, rə be- 
comes very large and 1/r is almost nothing. 
In the case of the meniscus of a contact lens, 
rı contributes to the suction, but rə in the 
plane of the lens is drawn from the other side 
of the meniscus, and is therefore negative. 
This second curvature subtracts from the 
suction effect of the primary curve. Any 
meniscus so drawn around the periphery of 
an object should therefore have less suction 
than one of the same primary curvature lo- 
cated on a straight or concave line. For this 
reason an eyelid meniscus of a given curva- 
ture can drain a contact lens meniscus of the 
same curvature as well as the weaker menisci 
around the periphery of curved objects. 

This mechanism seems a most likely ex- 
planation for the normal renewal of the 
aqueous phase of the tear film (Fig. 12). 
The low-pressure menisci of the upper and 
lower eyelids suck the subsurface fluid into 
themselves. The thinning is a manifestation 
of this sucking, because the tear film cannot 
replenish the aspirated fluid fast enough by 
interlaminar flow. As the eyelids move 
across the cornea, this wave of low pressure 
in the thinned areas and menisci of the eye- 
lids acts like a subsurface vacuum cleaner, 
since the film is too thin to depend on gravi- 
tational forces for renewal. This mechanism 
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Fig. 12 (McDonald and Brubaker). Negative 
pressure in the meniscus thins the adjacent tear 
film. The blinking of the eyelids acts as a subsur- 
face vacuum cleaner resulting in renewal of the 
aqueous phase of the tears. 


is compatible with the fact that the surface 
oil layer does not participate in this fluid 
movement. 

It is interesting that a "thirsty" meniscus 
(small radius of curvature) will take fluid 
from one with a larger radius of curvature 
in vitro and in vivo. This may act as a servo- 
mechanism. When the meniscus gets larger 
and less curved, it gets less "thirsty." When 
the eyelid’s meniscus gets drained by the 
puncta and canaliculi, it becomes more 
curved and commences to "vacuum" under 
the surface more strongly. 

In many patients, especially the elderly, 
one frequently sees a delicate linear horizon- 
tal staining just above the lower limbus, Ob- 
servations on these eyes suggest that tear 
film fracture in the thin area of the lower 
eyelid meniscus may be the underlying cause 
of this condition. 

The commonly observed staining in the in- 
ferior nasal and temporal quadrants near, 
but not under, contact lenses may be due to 
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tear film fracture induced by the additive 
effects of the thinning associated with the 
contact lens meniscus and the lower eyelid 
meniscus. Film fracture in these areas also 
may be partly due to the upper eyelid being 
kept away from the epithelium, resulting in 
poor wettability of the cornea, possibly due 
to a surface deficiency of phospholipids’ or 
mucus.’ This explanation seems more likely 
than the explanation that this staining is a 
manifestation of too loose or too tight a fit 
of the contact lenses. 

It may be that burning and superficial 
staining of conjunctivitis may be due to tear 
film weakness, associated with the meniscus 
of mucus or debris in the tear film. Indeed, 
anything which causes a meniscus, such as a 
high pterygium, a successful filtering bleb, 
swollen limbal tissue after muscle surgery, 
might by this mechanism contribute to tear 
film fragility and staining and even dellen 
sometimes seen in these conditions. 


SUMMARY 


There is a thinning of fluid films adjacent 
to concave menisci both in vitro and in the 
tear film. Films fracture preferentially in 
these thin areas. 

Menisci of the eyelids, of contact lens, of 
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bubbles and mucus or debris in the tear film, 
or of adjacent perilimbal elevations such as 
filtering blebs, all have an adjacent area of 
thinning where film fracture and resultant 
staining often occur. 

This sucking action of the eyelid menisci 
seems to be a basic mechanism for subsur- 
face tear renewal, 
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LYMPHATIC DRAINAGE FROM VASCULARIZED RABBIT CORNEA 


GILBERT SMOLIN, M.D., AND RoBERT A. Hynpiux, M.D. 


San Francisco, California 


Although it is generally acknowledged that 
the nonvascularized cornea does not have 
cell-lined lymphatic vessels, the presence of 
lymphatics in the vascularized cornea seems 
to be indicated by the experimental work of 
Collin; Busacca,? Mann and associates,” 
Aoki,* and Katayama.® In corneal transplan- 
tation, vascularization of the host cornea is 
associated with a high incidence of graft re- 
jection. To evaluate the role of the lymphat- 
ics in this unfortunate phenomenon, it is im- 
portant to determine the nature of the lym- 
phatic drainage in vascularized corneas. This 
preliminary objective may serve as a basis 
for future studies of the role of sensitized 
regional lymph nodes in the graft rejection 
phenomenon. This we have attempted to do 
in rabbit corneas by the intrallamellar injec- 
tion of India ink. 


MATERIALS AND METHODS 


The experimental animals were seven pig- 
mented adult male rabbits, each weighing 
five pounds. Vascularization was induced in 
the corneas of rabbits 1-4 by gentle swab- 
bing with a cotton-tipped applicator soaked 
in 2096 sodium hydroxide solution. Corneal 
edema and vascularization developed rapidly, 
then quieted down and stabilized in from 
two to three weeks. 
— At this point we injected the right eye of 
rabbit No. 1 with bovine gamma globulin 
(BGG). The BGG was dissolved in physio- 
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logic saline solution and filtered through a 
millipore filter ; the concentration of the fina. 
solution was 30 mg/ml. Intravitreal inocula- 
tion of approximately 0.05 ml (1.5 mg) of 
this solution (with a 27-gauge needle at- 
tached to a 0.25-ml tuberculin syringe) was 
followed by subconjunctival injection of 1 
ml of India ink (previously boiled, diluted, 
and filtered) in the same eye. Five days later 
the animal was killed, and the preauricular 
and cervical lymph nodes were excised from 
the surrounding tissue. 

Both eyes of rabbits 2-7 (three with vas- 
cularized corneas and three with nonvascu- 
larized corneas) then received similar intrav- 
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Fig. 1 (Smolin and Hyndiuk). Black discolora- 


tion of regional lymph nodes (preauricular and 
cervical). 
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Fig. 2 (Smolin and Hyndiuk). 
India ink particles in regional 





inoculations of BGG. This was 
followed by intralamellar injections of India 
ink in the right eyes only, as follows: A fixa- 
tion forceps was used to grasp the limbal 
conjunctiva at the 11 o’clock position, and 
0.05 ml of India ink was injected through a 
30-gauge needle into the corneal mid-stroma. 
The animals were killed five days later. The 
"draining" lymph nodes and corneas were 
first photographed in situ and then excised 
for histologic study. 


itreal 


RESULTS 


The preauricular and cervical lymph nodes 
of rabbits 1-7 were enlarged. This was at- 
tributed to the animals' reaction to the BGG 
inoculation. Gross examination of the nodes 
of rabbit No. 1 revealed a black coloration 
(Fig. 1), and histologic examination re- 
vealed an abundance of India ink particles 
(Fig. 2). 

In the nonvascularized corneas of rabbits 
5-7, the depot of India ink remained at the 
site of inoculation (Fig. 3). The isolated 


lymph node (200). 


lymph nodes were enlarged, but no black co- 
loration would be seen either grossly or on 
histologic examination of stained or un- 
stained sections (Fig. 4). Histologic exami- 
nation of the nonvascularized corneas was 
also negative: There were no cell-lined chan- 
nels filled with India ink (Fig. 5). 

In the vascularized corneas of rabbits 2-4, 
there was immediate dispersion of the India 
ink in a linear, branch-like configuration. 
This pattern was still in evidence on day five 





Fig. 3 (Smolin and Hyndiuk). Rabbit cornea with 
depot of India ink (X2). 
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Fig. 4 (Smolin and Hyndiuk). 
Negative-phase photomicrograph. 
Regional lymph node showing no 
evidence of India ink (X400). 


when the animals were killed (Fig. 6). 
When the enlarged lymph nodes were ex- 
cised and examined grossly, none of them 
looked discolored. When unstained sections 
were examined histologically, India ink was 
absent from the lymph nodes on the left side, 
but present in small quantities in those 
on the right side (Fig. 7). Histologic exami- 
nation of the vascularized corneas revealed 
channels infrequently filled with India ink 
and devoid of red blood cells (Fig. 8) 
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DISCUSSION 


Preauricular and cervical lymph nodes 
were usually difficult to identify in the rab- 
bit. The intravitreal inoculation of BGG en- 
larged the nodes and thus facilitated their 
identification and removal. BGG was in- 
jected intravitreally into the left eye of rab- 
bits 2-7 as a control, in order to show that it 
had no influence on the lymphatic drainage 
from the cornea. India ink was selected be- 
cause of the satisfactory way in which it out- 


Fig. 5 (Smolin and Hyndiuk). 
Rabbit cornea with depot of India 
ink (X100). 
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Fig. 6 (Smolin and Hyndiuk). Spread of India ink 
in rabbit cornea (X2). 


lines lymphatic vessels.* Mandarin Ink,! Pa- 
tient Blue V,* Evans blue,? and other dyes 
have also been used effectively for this pur- 
pose in the past. 

The passage of India ink to lymph nodes 
on the right side and not on the left indicates 
that spread of the dye was localized. These 
results are consistent with those obtained by 
Collin* in his experiments with rats. 

In the nonvascularized corneas India ink 
was not present in detectable amounts at the 
limbus or in the lymph nodes. This was con- 
sistent with the belief that although cell-lined 
lymphatic vessels are not present in nonvas- 
cularized corneas, they may be present in 
vascularized corneas and may play a signifi- 
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cant role in the passages of large-sized parti- 
cles from the cornea, as for example, India 
ink. 

In Polack's* opinion, corneal antigens can 
diffuse through the cornea toward the limbal 
vasculature, and neither blood vessels nor 
lymphatic vessels in the cornea are necessary 
for sensitization of the host. We believe that 
this concept is at least partially correct. Cor- 
neal antigens may diffuse toward the limbus 
in the manner suggested, but we feel that 
corneal lymphatics, when present, play the 
major role in the transfer. The obvious ap- 
plication of this concept is in keratoplasty. 
We know that marked vascularization of the 
recipient cornea is a serious threat to the 
survival of the grafted cornea. If lymphatic 
vessels were transporting soluble corneal an- 
tigens to the regional lymph nodes as they 
can transport India ink, then local treatment 
of the graft might alter the afferent arc of 
the sensitization process associated with 
transplantation, and rejection might be pre- 
vented. According to Lambert’s® experimen- 
tal evidence, the lyraphatic system is impor- 
tant in the spread of tissue antigens, and oth- 
ers*'? have shown that continuous local 
treatment of the graft site may alter the re- 
jection phenomenon. However, periodic local 
treatment seems to have no effect.?? 


Fig. 7 (Smolin and Hyndiuk). 
Negative-phase photomicrograph. 
Regional lymph node with small 
amount of India ink (5400). 
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Fig. 8 (Smolin and Hyndiuk). 
Rabbit cornea with channels filled 
with India ink (100). 


SUMMARY 


Intralamellar injection of India ink into 
vascularized rabbit corneas was followed by 
rapid spread of the material to the limbus and 
ipsilateral regional lymph nodes. In nonvas- 
cularized corneas no such spread occurred. 
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SPECTACLE GLASS INJURIES TO THE EYE 


ARTHUR H. Keeney, M.D., AND Bert R. EsrLow, M.D. 
Philadelphia, Pennsylvania 


The common place familiarity of specta- 
cles tends to lessen our concern for them as 
a source of lacerations or burns.* The imme- 
diate demands of the surgical repair of an 
injured eye tend to preempt our attention 
away from the cause of the injury. Unfortu- 
nately, neither coding systems nor the vast 
majority of patient records identify caus- 
ative mechanisms or the source of glass 
when trauma or foreign-body injury is noted 
on hospital charts. Further, it may be diffi- 
cult, either on the basis of history or exami- 
nation, to differentiate spectacle glass frag- 
ments from windshield, bottle, window, or 
other glass sources. Thus, on the basis of lit- 
erature review, Duke-Elder? contended that 
the incidence of ocular injury from specta- 
cles was relatively rare. This, however, is 
contradicted by personal experience and sur- 
veys of trauma initiated by the National So- 
ciety for the Prevention of Blindness.?:* 

In the enormous literature on ocular 
trauma, causative details are often ignored. 
At other times, when glass is named as the 
cause of injury,? the source of the glass is 
not identified. Frequently, cases of spectacle 
glass foreign bodies? are found only on criti- 
cal reading of reports such as those by Laib- 
son’ (one m five, Thorpe? (one in five), 
Roper-Hall? (in a primarily industrial study, 
one in 555), McDonald and Ashodian'? (one 
goggle in four), Sornson and Brown" 
(six in 270), Kaufman" (nine "regular 
spectacle glass" in 1107 industrial injuries), 
or Burke!'? (two cases in discussion). In 
1958, Dickinson!* reported 36 cases of spec- 
tacle glass injury. Occasional reports deal 
with unique aspects of an individual specta- 


From the Wills Eye Hospital and Research Insti- 
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cle glass injury,!?:!5 or detection of spectacle 
glass foreign bodies.!* 

This report of 42 injured patients ( Table 
1) covers personal and institutional experi- 
ence from May, 1964, through November, 
1970. This is an underestimation of total ex- 
perience because the mechanism of injury or 
the type of glass are impossible to determine 
in some cases. Several additional cases have 
been brought to our attention by others who 
knew of our interest in this subject. 

In this series, there were 37 males and five 
females, or a male/female ratio of seven to 
one. Ages ranged from eight to 72 years, 
with the highest :ncidence in the second 
decade of life, and fairly even distribution 
throughout all other of the first five decades. 
Causes of these spectacle glass injuries varied 
widely (Table 2), but only six injuries could 
be considered occupational, Refractive errors 
extend upward to 4-6.00 D, but the majority 
are in the moderately myopic range of — 1.00 
to —3.00 D. A total of 57 surgical proced- 
ures have thus far been performed on these 
injured eyes and a few more may yet be 
necessary. Despite extensive ophthalmic care, 
12 eyes are now legally blind and three more 
may meet this fate in time—or a total of one- 
third of this series. 

Three of these patients were treated en- 
tirely as outpatients; three more had unusu- 
ally long military hospitalizations of 90, 90, 
and 150 days. In the remaining 36 cases, 
average length of hospitalization was nearly 
11 days—or approximately 390 days of hos- 
pital and medical care expense that need not 
have been incurred. 

In each of these patients, it appears that 
ocular damage could have been prevented by 
heat-tempered, impact-resistant, glass lenses, 
or even more certainly by allyl resin 
lenses./5"? Laboratory study a decade ago?? 
suggested that high-density or heavy, small 
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TABLE 1 


SPECTACLE GLASS INJURIES 
Å— mm 


Cur- Days in 


Patient Age Mechanism Principal Damage pars Treatment rent Hos- 
of Injury tions ^r 
Vision pital 
NEEDED ae 
1 49 Auto crash Limbal and scleral 3 Repair of wounds, 20/50 29 
perforations; glass glaucoma surgery, 
in corneal stroma, removal of glass from 
sclera and AC; cataract sclera, cataract removal 
2 39 Fist Perforating corneal 2 Repair of cornea and 20/30 9 
laceration, iris prolapse, iris prolapse, 
traumatic cataract iridocapsulotomy 
3 25 Nail Corneal perforation, 1 Repair of cornea, 20/200 11 
glass in AC, removal of glass, 
traumatic cataract aspiration of lens 
4 12 BB pellet Perforating corneal 2 Repair of cornea and Hand 16 
laceration, iris iris prolapse, removal move- 
prolapse, glass in AC, of glass from AC twice ments 
traumatic cataract 
5 18 Fall Conjunctival and 1 Repair of sclera and 20/30 3 
scleral lacerations conjunctiva 
6 10 Rock Perforating corneal 1 Repair of cornea, 20/20 6 
laceration, glass in AC removal of glass 
from AC 
7 11 Rock Multiple superficial 1 Removal of glass from 20/70 7 
corneal lacerations, cornea, medical control 
multiple embedded of hyphema 
glass, traumatic 
hyphema 
8 43 ? Multiple lacerations 1 Repair of both eyelids, 20/30 4 
of eyelids, traumatic medical control of 
hyphema hyphema 
9 39 Fist Conjunctival and 1 Removal of glass, 20/40 4 
scleral lacerations, glass repair of sclera 
embedded in sclera and conjunctiva 
10 14 Walked into Perforating corneal 2 Repair of cornea and Light 33 
tree branch laceration, iris iris prolapse, removal per- 
prolapse, glass in AC, of glass, medical ception 
traumatic hyphema, treatment 
and cataract 
11 68 Wood from Corneal laceration, 1 Repair of cornea, 20/70 10 
electric saw bacterial medical treatment 
(occupational) endophthalmitis 
12 35 Fist Lacerations of eyelids, 1 Repair of lacerations, Light 6 
conjunctiva and sclera; removal of glass per- 
intraocular glass; ception 


vitreous hemorrhage 

















154 AMERICAN JOURNAL OF OPHTHALMOLOGY JULY, 1971 
TABLE 1 (Cont'd) 
A P Cur- Days in 
Patient Age Mecha Principal Damage Opera Treatment rent Hos- 
of Injury tions we ; 
Vision pital 

13 10 BB pellet Perforating corneal 1 Repair of cornea and Hand 9 
laceration, iris iris prolapse, removal move- 
prolapse, intraocular of glass ments 
glass, retinal 
detachment and mas- 
sive vitreous retraction 

14 49 Flying debris — Lacerations of eyelids, 1 Removal of glass, 20/70 24 
corneal laceration, repair of eyelid 
embedded glass in lacerations 
cornea 

15 712 Wood Perforating corneal 1 Removal of glass, 20/80 6 
laceration, glass in medical care 
AC, traumatic cataract 

16 35 Assault Superficial corneal 1 Removal of glass 20/100 4 
lacerations, glass in (ambly- 
conjunctiva opia) 

17 27 . Baseball Superficial eyelid and 1 Removal of glass, 20/25  Out- 
corneal lacerations, medical care patient 
glass embedded in only 
cornea 

18 28 Pliers Perforating corneal 1 Removal of glass, 20/30- 6 

(occupational) laceration, glass in AC, repair of cornea 
fragments in 
corneal stroma 

19 22 ? Perforating corneal 3 Removal of glass 20/50- 150* 
wound, glass in AC 

20 16 Fist Perforating corneal Medical care 20/30- 4 
wound, glass in AC 

21 54 Assault Perforating corneal and 2 Repair of cornea and 9 
scleral lacerations, sclera, excision of iris 
iridodialysis and iris prolapse, repair of 
prolapse, hyphema, eyelid 
eyelid lacerations 

22 27 Jack handle Multiple, superficial 1 Removal of glass, 20/15 90* 

(occupational) cornea! lacerations; medical care (cor- 
embedded glass rected f) 

20/25 

(cor- 
rected §) 

23 19 Plastic bomb Multiple embedded d Removal of glass, 20/30 90* 
glass fragments, medical care 20/20 
superficial and deep 
corneal scars (bilateral) 

* U.S. Army. 


f Contact lens. 


$ Spectacles. 
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TABLE 1 (Cont'd) 


— —— eee ne 


Patient Age 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


43 


13 


28 


10 


25 


48 


11 


15 


Mechanism 
of Injury 


Bow 


Fall on ice 


Golf ball 


Rock 


Falling tool 
(occupational) 


Rock 


Masonry nail 
(occupational) 


Fist 


Volley ball 


BB pellet 


Principal Damage 


Perforating corneal and 
scleral lacerations, 

iris prolapse, vitreous 
hemorrhage, cataract, 
enophthalmitis, 
embedded glass, 
choroidal rupture 


Perforating corneal 
wounds; glass em- 
bedded in stroma, 
angle and iris; post- 
subcapsular cataract 


Perforating corneal 
laceration, intraocular 
glass, traumatic cat- 
aract, adherent leukoma 


Superficial corneal 
lacerations, embedded 
glass in conjunctiva and 
cornea 


Superficial eyelid, 
Conjunctival and 
corneal lacerations, 
glass in cornea 


Perforating corneal 
lacerations, traumatic 
cataract, glass in AC, 
lens and cornea, 
angle recession 


Perforating corneal 
laceration, traumatic 
cataract, glass in lens 


Perforating corneal 
laceration, traumatic 
cataract, secondary 
glaucoma 


Superficial corneal 
lacerations, glass 


embedded in cornea 


Perforating wound of 
limbus, iridodialysis, 

vitreous hemorrhage, 
glass in vitreous 


Opera- 
tions 


2 


Cur- Days in 
Treatment rent Hos- 
Vision pital 
Excision of iris 20/40 13 
prolapse, removal of 
glass, wound repair, 
cataract extraction, 
medical care 
Removal of glass, 20/200 7 
medical care 
Repair of cornea, 2/200 6 
removal of glass, 
removal of cataract 
Removal of fragments, 20/25 Out- 
medical care patient 
only 
Removal of glass 2 
fragments 
Removal of glass, 2/200 9 (?) 
repair of cornea, 
sector iridectomy, 
removal of glass 
Removal of glass, 20/20 10 
repair of cornea, with 
spontaneous lens aphakic 
absorption contact 
lens 


Repair of cornea, 15 
2nd stage repair, 7 
cataract extraction 12 


Removal of glass, 20/30 Out- 

medical care patient 
only 

Repair of limbal 5/200 3 


wound 


ac a ene 
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TABLE 1 (Cont'd) 
. Cur- Days in 
Patient Age Mochanism Principal Damage Opera Treatment rent Hos- 
of Injury tions oe : 
Vision pital 
34 21 Rock struck Corneal laceration, 0 Medical care, 20/40 6 
sunglasses iris incarceration, mydriatics, antibiotics 
eyebrow abrasions 
35 57 Brass fragment Perforating corneal 2 Excision of prolapse, Hand 25 
thrown from wound, eyelid lacera- repair of cornea, motion 
lathe tion, iris prelapse, cataract extraction 
(occupational) multiple foreign bodies, 
traumatic cataract, 
anterior synechia 
36 31 = Assault Perforated cornea, 1 Suture and repair of 20/30 6 
localized traumatic multiple corneal 
cataract, evelid wounds 
lacerations 
37 22 Attack Corneal laceration, 2 Removal of glass, 6/9 7 
scleral laceration, suture of sclera under 
deep skin cuts over general anesthesia 
malar eminence 
38 14 BB pellet Perforating corneal 1 Repair of corneal LP 6 
laceration, dense cat- laceration (glass not 
aract, multiple glass removed from vitreous) 
fragments in vitreous, 
vitreous hemorrhage 
39 48 . Golf club Perfcrating corneal 1 Removal of glass, 20/60 1 
laceration, glass in AC suture of corneal 
and corneal stroma laceration 
40 40 Steering wheel Left upper eyelid, 1 Repair of cornea and LP 38 
scleral and corneal eyelid, excision of iris 
laceration, cataract, prolapse 
endophthalmitis 
41 25 Broom handle  Laceration of eyelid 1 Removal of glass, 20/20- 7 
and cornea, glass in suture of eyelid 
stroma 
42 46 Champagne Laceration of cornea, 1 Removal of glass, 20/20 4 
cork iris prolapse, traumatic reduction of prolapse, (cor- 
cataract, glass in AC aspiration of cataract, rected) 


suture of wound 


foreign bodies (1 to 2 mm in diameter) 
traveling at high velocities (1200 to 1800 feet 
per second) might more easily penetrate 
tempered than nontempered glass. Such lens 
behavior under these unique circumstances 
seemed possibly related to slightly increased 
brittleness of heat-tempered glass in compari- 


son to greater elasticity in nontempered glass. 
All such studies have shown greater impact 
resistance (per mm of thickness) in allyl 
resin lenses than in heat-tempered or conven- 
tional crown glass for both small, high-veloc- 
ity missiles and larger, low-velocity missiles.?! 
Decades of substantial industrial experience, 
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however, have documented the great value of 
heat-tempered glass in saving thousands of 
eyes. 

Less frequently, spectacle glass injuries 
result when the lens is dislodged but un- 
broken. Eyelid or adnexal lacerations may be 
produced by posterior dislocation of an in- 
tact (safety or non-safety) lens from the 
eyepiece of a spectacle frame not affording 
a posterior retaining lip. In one patient in 
this series, a boy of 13 years, a baseball dis- 
lodged the right spectacle lens, which, in turn, 
caused a one-inch laceration beneath center 
of the right brow. The lens was not broken 
(+2.00 — 4.50 X 5 = 20/20). The boy de- 
veloped an infected hematoma with tender- 
ness and swelling and a temperature of 
104?F. After incision and evacuation under 
ketamine, healing, with the assistance of anti- 
biotics, was uneventful. No bulbar damage 
was incurred. 

Good safety frame design now includes a 
posterior lip on the eyepieces extending 
about 0.1 mm more centrally than does the 
anterior lip.! This requires that the lens be 
inserted from the front of the frame and 
makes it essentially impossible for a blow to 


TABLE 2 


CAUSE OF INJURY IN 42 CASES OF 
SPECTACLE GLASS INJURIES 


Cause No. 
Patients 

Assault 9 

(fist blows, 6) 
Thrown rocks 5 
BB pellets 4 
Sports 

(volley ball, baseball, golf ball, 

golf club) 4 
Falls 2 
Nails 2 
Wood, flying 2 
Tree branch 1 
Auto crash 2 


Miscellaneous (broom handle, champagne 
cork, bow, pliers, plastic bomb, jack handle) 
Occupational 
(all low velocity) 
Unknown 


nN 


NN 
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dislocate the lens into the eye or adnexa. 

Every frame should be made of non- 
flammable or fire-retardant materials, as are 
all industrial frames in this nation. Several 
foreign countries, however, still export 
frames made of highly flammable cellulose 
nitrate, which was outlawed both by the mo- 
tion picture film industry and the Optical 
Manufacturers Association of this country 
many years ago, 

Occasionally, opinion has been expressed 
that conventional crown spectacles offer 
more protection to the eye than no glasses at 
all. This may be true in the limited case of 
liquid splash accidents, but certainly, these 
42 cases clearly indicate that the added pro- 
tection of impact resistance should be an ap- 
propriate part of every spectacle prescrip- 
tion. 

Fragile conventional crown glass and in- 
adequately supporting frames should no 
longer be placed in hazardous proximity to 
the eye. Every pair of spectacles should be a 
protective armor to the irreplaceable human 
eye. 


SUMMARY 


Forty-two patients are reported who sus- 
tained significant to blinding ocular injuries 
from spectacle glass fragments. Fifty-seven 
procedures have been required in treatment 
of these 42 patients, and a few additional op- 
erations may be anticipated. Only six of the 
total cases could be considered industrial. 
Males predominate by a ratio of 7 to 1. Both 
physicians’ records and hospital charts gen- 
erally fail to show causative details in ocular 
injuries. Also it is frequently impossible to 
differentiate glass fragments as deriving from 
spectacles versus windshields or bottles. Most 
of these injuries were preventable by the use 
of impact-resistant lenses and appropriately 
supporting posterior lip frames. 
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EYE INJURIES IN NIGERIA 
A Review or 433 CASES 


OviN OrumiN, M.B. 
Ibadan, Nigeria 


The incidence of blindness resulting from 
trauma has a worldwide variation. In some 
countries accidental trauma is the common- 
est cause of bilateral blindness,"? while in 
other countries trauma rarely causes blind- 
ness in both eyes.** There are no compara- 
ble figures for Nigeria. The University Col- 
lege Hospital, Ibadan, serves a cross section 
of the Nigerian population. Nigeria is pre- 
dominantly an agricultural country. The aim 
of this paper is to report on the causes of 
traumatic blindness in this community and to 
show how local situations affect ocular mor- 
bidity from trauma. 


MATERIAL AND METHOD 


In the period between 1963 and June 
1970, there were 470 patients with traumatic 
blindness seen in the University College 
Hospital, Ibadan. Included in this number 
are 26 of 1000 consecutive patients blind in 
both eyes and 444 patients out of 2000 with 
uniocular blindness. Each patient was seen 
by an ophthalmologist and half of them were 
personally examined at subsequent visits. 
-Thirty-seven patients were excluded from 
the series for inadequate information. All 
patients had sustained injuries resulting in 
reduction of visual acuity to counting fin- 
gers at three feet or less at first visit. Eye 
injuries have been classified by a number of 
authors*-? but for this paper, a simplified 
classification has been used. 

The interval between injury and consulta- 
tion varied considerably but only 20% of the 
patients were seen within one week of eye 
injury. This long interval between injury and 

From the Department of Ophthalmology, Uni- 
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Reprint requests to Oyin Olurin, M.B., Ch.B., 


— D.O., senior lecturer in ophthalmology, University 
of Ibadan, Ibadan, Nigeria. 


consultation was due to difficulty in getting 
expert medical attention in time or failure of 
the patient to make use of available facilities. 
Difficulty in financing long journeys was 
also a problem. Of the 433 patients, 294 had 
received no previous treatment until they 
reached University College Hospital; 122 
had received first aid at a local dispensary, 
their nearest general hospital, or at a general 
medical practitioner's clinic; 17 had received 
initial surgical treatment elsewhere. A large 
number had applied traditional remedies and 
came to the hospital only after several days 
of unsuccessful treatment at home, or when 
intractable pain forced them to do so. 


AGE AND SEX DISTRIBUTION 


There were 360 male patients (83.7596) 
and 73 (16.25%) female, a ratio of 5:1 
(Fig. 1). This male preponderance is shown 
in studies from other countries.^"* In this 
study, however, the preponderance of males 
was only partly due to the greater number of 
male patients attending the eye clinic. Some 
activities that are causes of traumatic blind- 
ness are quite often limited to the male. The 
30-month civil war during this period fur- 
ther increased the number of injured males ; 
traumatic blindness was due to military ac- 
tivity in 79 men in this study. Ages ranged 
from five to 70 years. The largest number of 
injuries (146) occurred in the 20-30 year 
age group (33%); most of these patients 
were men and more than half (79) were sol- 
diers. The next largest number of patients 
(110) were in the 10-20 year age group 
(Fig. 3). The incidence of eye injury fell 
rapidly after 40 years of age, with only a 
handful of patients in the 60-70 year age 
group. Detailed analysis of the age and sex 
distribution is shown in Figures 1 and 2. 
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Fig. 1 (Olurin). Age and sex distribution in 433 
patients. Key: white = males, black = females. 
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OCCUPATION 


Patients were divided into 10 different oc- 
cupational groups: (1) The category of 
"school children” included all young persons 
under the age of 20 years except those ap- 
prenticed a: trades; (2) farmers; (3) indus- 
trial workers, including trade apprentices ; 
(4) clerical office personnel; (5) executives 
and senior professionals; (6) housewives; 
(7) tradesmen; (8) soldiers; (9) old age 
pensioners; and (10) unemployed adults. 
The incidence of injury in each occupational 
group is shown in Table 1. The highest inci- 
dence was among soldiers (27.566). Injuries 
in school-age children accounted for 25.4% 
of the total, and a more detailed study of the 
causes of injury in children is examined be- 
low. Farmers accounted for 24.596 of those 
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injured. The country is still largely agricul- 
tural, and farming methods are not mecha- 
nized. The older methods of manual digging, 
hoeing and felling of trees make the farmer 
susceptable to some of the more serious 
types of eye injuries. A similarly high inci- 
dence of eye injury amongst farm workers 
was found in agricultural Ceylon, where 
farming conditions are probably similar. 

Industrial accidents accounted for 52 pa- 
tients (12%), most of whom were employed 
in small-scale industries which abound in the 
country. Twenty-nine (6.796) housewives 
sustained severe eye injuries mostly in the 
home. Activities that are probably peculiar to 
our way of life were responsible in 17 of 
these women: Nine were blinded by chips of 
palm kernels which they cracked manually in 
order to extract the seeds; eight were 
blinded while splitting firewood, often the 
job of the housewife in this country. 


TYPES AND COMPLICATIONS OF INJURIES 


Injuries were classified as perforations, 
contusions, or "others." Complications aris- 
ing from each type of injury were as 
follows. 
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Fig. 2 (Olurin). Age and sex distribution in 354 


patients (soldiers excluded). Key: white = males, 
black — females. 
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Perforating injuries—Perforation of the 
globe occurred in 242 patients (56%). On 
the whole, complications from these injuries 
were more severe than those following con- 
tusion injuries. Many perforating injuries 
were caused by gunshots and bomb blasts in 
soldiers, and these eyes were often shattered 
beyond repair, with surgery consisting prin- 
cipally of debridement and repair of the 
socket. Severe perforating injuries were also 
caused by wood (wood-splitting and twigs) 
during work on the farm. Such injuries were 
often complicated by large iris prolapses 
through lacerated cornea, traumatic cata- 
racts, or sometimes loss of vitreous and the 
lens or both. Many farm injuries were com- 
plicated by severe endophthalmitis even 
when the injury itself did not seem severe. 

Contusion injuries—These occurred in 
162 patients (37.496). The commonest com- 
plication was intraocular hemorrhage, which 
occurred in 65 patients. Vision was often 
lost from secondary intractable glaucoma, 
organization of blood in the anterior cham- 
ber, or blood staining of the cornea. Trau- 
matic cataracts occurred in 60 patients with 
contusion injuries; subluxation of catarac- 
tous lenses occurred in 12 patients. 

Other injuries—Endophthalmitis occurred 
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Fig. 3 (Olurin). Age and sex distribution in 110 
children blinded by trauma. Key: white — males, 
black — females. 
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TABLE 1 
INCIDENCE OF EYE INJURY BY OCCUPATIONAL 
GROUPS IN 433 PATIENTS 


No. 





Occupation jaa cité Percentage 
School children 110 25.4 
Farmers 106 24.5 
[Industrial workers 52 12.0 
Medium grade office 
workers 13 3.0 
Executives and pro- 
fessionals 18 4.1 
Housewives 29 6.7 
Tradesmen 18 4.1 
Soldiers 80 21.5 
Old age pensioners 1 0.2 
Unemployed 6 1.4 
Total 100.0 





in 27 patients. Ten of these cases were due 
to nonperforating injuries with hypopyon, 
which, with neglect, often proceeded to pa- 
nophthalmitis. In 9 patients soil got in their 
eyes while digging or hoeing, and in these, 
infected corneal ulcers caused maceration 
and necrosis of the cornea. Four patients 
were blinded by burns, three by chemicals 
and one by fire. A detailed list of injuries 
and complications is shown in Table 2. 
Occupational injuries—These activities 
accounted for 212 injuries (49%), including 
those occurring during military service ( Ta- 
ble 3). The total number of injuries sus- 
tained during occupational activities other 
than military service was 133 (30.6%). 
Household activities caused eye injuries in 
98 (22.5%) patients. Play or sport ac- 
counted for injuries in 80 (18.5%) patients, 
By far, the commonest agents were twigs, 
sticks, and pieces of wood, causing 182 
(41.9%) severe eye injuries. Guns and ex- 
plosives came next, causing 82 eye injuries 
—79 of these were in soldiers. 
Disability—The rate of permanent dis- 
ability was high. In this part of the country, 
people do not often come to the hospital for 
minor eye injuries, thus most of the injuries 
seen in the eye clinic are severe. There was 
no light perception in the injured eyes of 187 
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TABLE 2 
TYPES OF EYE INJURIES AND COMPLICATIONS IN 433 PATIENTS 
Diagnosis 
Complications Total No. Percentage . ; Others 
Contusion Penetrating (iri 
Injuries Injuries ica en 

Intraocular hemorrhage 65 1 65 — — 
Traumatic cataracts 94 21.7 60 34 -— 
Secondary glaucoma 45 10.25 37 8 — 
Ruptured globe 8 Lad 8 — — 
Luxation or subluxation of 

the lens 12 2.8 12 — — 
Retinal detachment E 0.7 3 — — 
Endophthalmitis 27 6.3 — 17 10 
Corneal necrosis, anterior 

staphyloma 12 2.8 — 4 8 
Iris prolapse 150 35.0 142 8 
Traumatic uveitis 6 1.4 6 — — 
Sympathetic ophthalmia 2 0.46 2 — 





patients when they were first seen. Many 
traumatic cataracts were associated with al- 
most total occlusion of the pupil from secon- 
dary uveitis. In patients who had traumatic 
cataracts extracted, unilateral aphakia ren- 
dered the patient uniocular for most activi- 


ties. Restoration of useful vision was there- 
fore seen only in about 846 of the patients. 
Enucleation was the obvious treatment of 
choice in about 40% of the patients, but half . 
of these refused the operation, preferring 
discomfort in a totally blind and a potentially 


TABLE 3 


ACTIVITY WHEN INJURED AND AGENTS CAUSING EYE INJURY IN 433 CASES 











Male Female Total Percentage 
Activity: 

Occupational 122 11 133 30.0 
Military 79 — 79 18.5 
Household 60 38 98 22.5 
Play or Spert 66 14 80 18.5 
Traffic or transport IT 2 19 4.4 
Acts of violence and falls 10 5 15 3:5 
Accidents in schoolroom 6 3 9 2.0 

Total 360 73 433 100.0 

Causes of accidents: 

Twigs, sticks, pieces of wood, 

tree branches, grass blades 159 40 199 44.9 
Cutlass or knife 6 4 10 2.4 
Guns and explosives 80 2 82 18.9 
Motor traffic accidents 17 2 19 4.3 
Palm kernel chips 6 9 15 9.9 
Injury by fingernail, hand, fist 10 5 15 4.9 
Gravel 8 1 9 2.1 
'Tools and working materials 21 2 23 5.4 
Other 53 8 61 14.0 

Total 360 13 433 100.0 
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dangerous eye. Twenty-six patients (20 
males) were rendered blind in both eyes as a 
result of their injury (Table 4), but 10 of 
these were already blind in one eye from 
some earlier cause. Two patients lost second 
eyes from sympathetic ophthalmia. Seven pa- 
tients were blinded by occupational injuries, 
seven were soldiers engaged in military ac- 
tivity, and six were blinded as a result of ac- 
tivities at home. Three of the totally blinded 
patients were children. 

Injury in school children—There were 
110 children studied in this group (Table 5). 
There were 78 boys and 32 girls, or a ratio of 
2.4:1 (Fig. 3). 

A large variety of agents caused eye in- 
juries in these children, but these agents 
were different from those of other countries. 
In England, for example, Lambah** found 
that arrows, catapulted missiles, fireworks, 
and air gun pellets were responsible for the 
majority of eye injuries in the group he 
studied. They were rare causes of eye injury 
in our group. This is due to the difference in 
types of play and toys used in the two 
groups. Possibly, the pattern here will 
change with increased  industrialization. 
There was no striking difference in the inci- 
dence of blindness in the different age 
groups. Injuries at play had the greatest in- 
cidence, accounting for 70 of 110 children. 
This included play at school and outside, but 
not inside, the home. There were 29 injuries 
in the home, three due to traffic accidents, 
and eight sustained in the classroom. Five 
classroom injuries were inflicted by a teach- 
er's cane, one by a pen nib, one by a needle 
that penetrated the cornea, and one was 
caused by a blow delivered with a writing 
slate. Most boys were injured at play, 
whereas injuries in the home were relatively 
more common in girls. Perforating injuries 
were the commonest types of injury in chil- 
dren, occurring in 59 patients. Contusion in- 
juries occurred in 41 children: falls, five; 
motor traffic accidents, three; chemical 
burns, one; and gravel, one. The types of 
complication and high rate of disability was 
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similar to that seen in the adult group. Three 
children lost the sight of both eyes, one of 
them from sympathetic ophthalmia. This last 
child was the first patient in this clinic to nave 
such a complication. The history was that of a 
neglected corneoscleral rupture by a door 
handle, with prolapse of uveal tissue, two 
months before consultation. There was a 
lower half corneociliary staphyloma and ac- 
tive uveitis in the uninjured eye on the first 
visit. Despite treatment with corticosteroids, 
the boy, aged 12, rapidly became blind. The 
only other occurrence of sympathetic ophthal- 
mia in the series was in a 22-year-old soldier 
who refused enucleation aíter a retained 
intraocular foreign body in a blind, painful 
eye. Sympathetic ophthalmia is said to have a 
higher incidence amongst young persons.** 


COMMENTS 


Eye injuries are of major socioeconomic 
importance, particularly from the preventive 
view. The activity of the individual plays an 
important part in the cause of injury, hence 
causes of eye injuries in children differ from 
those in adults. The largest number of eye 
injuries in children are sustained at play; in 
this study they accounted for 70 of 110 
(63.6%) cases. Many could have been pre- 
vented—such injuries include those from 
firearms, knives, cutlasses, and many of the 
injuries in the classroom and the home. Lei- 
sure activities, which featured prominently 
as causes of eye injury in adults in other 
studies, were infrequent in this study, ac- 
counting for only 10 of 323 (3%) eye inju- 
ries. This perhaps reflects the mode of life in 
this community, where few adults engage in 
active sports, games, or active hobbies. Oc- 
cupational activities (excluding military ac- 
tivities) accounted for 30% of ocular inju- 
ries in the study as a whole, and 40% of eye 
injuries in adults alone. Most of these were 
agricultural injuries. It is tempting to as- 
sume that with better agricultural methods 
such injuries would not occur, but even in 
Sweden with modern farming methods, 
Lindstedt!5 remarked on the high incidence 
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of eye injury in branches of forestry and 
farming. Household activities caused eye in- 
juries in 60 of 433 patients (22.5%) ; this 
was almost equally as common in males as 
females, and many could have been prevented. 

The high rate of disability is due to a 
number of factors. The study is limited to 
the severer forms of eye injuries, because 
the majority of minor injuries are seen else- 
where. Often, the damage to the eye at time 
of injury was so severe that useful vision 
could not have been achieved whatever the 
treatment. Nevertheless, the long delay in 
seeking help was a contributing factor, espe- 
cially in patients who developed secondary 


TABLE 5 
CAUSES OF EYE INJURY IN 110 CHILDREN 


Per- 
Total No. centage 
Activity when injured: 
Play activity 
Home 
Schoolroom 
Traffic 


70 (57 boys) 63.6 
29 (13 boys) 26.4 
8 (6 boys) T.a 
3 (2 boys) 5 
Agent of injury: 
Twigs, sticks, pieces 
of wood 46 
Cutlass and knife 10 
Fist 
Ball 
Whip 
Falls 
Motor vehicle 
Palm kernel chips 
Gunshot 
Catapults 
Rubber strips 
Nails 
Stones 
Needles 
Piece of bone 
Tree branch 
Chemical burn 
Writing tablet 
Door handle 
Gravel 
Pen nib 
Rope 
Umbrella 
Thumbnail 
Cardboard 
Thorn 
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infection, or secondary glaucoma from hem- 
orrhage and the like. All perforating injuries 
were severe and many involved tears and 
prolapse of uveal tissue, with incarceration 
for long periods. Some eyes remained in- 
flammed for many weeks or even months, The 
low incidence of sympathetic ophthalmia is 
notable (2 out of 433 patients). In two other 
studies, sympathetic ophthalmia was re- 
sponsible for blindness in 2.896 and even 
6.796, although both authors stated that it 
rarely occurred after 1950. Tt is difficult to 
say whether or not the low incidence in the 
present study is due to racial immunity,” or 
whether the high rate of infection protected 
the patients in this series against sympathetic 
ophthalmia. 

Although there have been no previous de- 
tailed reports on the causes and types of eye 
injuries in Nigeria, it is likely that the pic- 
ture will be similar in all parts of this coun- 
try except for the larger and newly indus- 
trialized towns. Eye injury in children will 
probably continue to be due to similar etio- 
logic factors, but as the country gradually 
becomes more industrialized, it will be help- 
ful to compare this study with future ones. 


SUMMARY 


This report from the eye clinic of the Uni- 
versity College Hospital, Tbadan, Nigeria, 
reviews 433 cases of severe eye injury seen 
between 1963 and 1970. It yields data in re- 
gard to the character, incidence, and causes 
of severe eye injury, and compares the re- 
sults with studies from other countries. Eye 
injury in 110 children, accounting for a 
quarter of the series, has been studied sepa- 
rately and compared with injury in adults. 
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OPETHALMIC MINIATURE 


Great men have a curious way of appearing in complementary pairs. 
This has happened so often in history that I don't think it can have been 
invented by symmetrically minded historians, but must represent some 
need to keep human faculties in balance. However that may be, there is 
no doubt that the two great musicians of the early eighteenth century, 
Bach and Handel, fall into this pattern of contrasting and complementary 
personalities, They were born in the same year—1685; they both went 
blind from copying musical scores and were operated on, unsuccessfully, 
by the same surgeon. But otherwise they were opposites, 
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Civilisation 


ATYPICAL MYCOBACTERIA AND UVEITIS 


Janer C. WEBER, PH.D., AND T. F. ScHLAEGEL, JR., M.D. 
Indianapolis, Indiana 
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As part of a long-term study of the causes 
of uveitis, the responses of the sera of 
uveitis patients to the antigens from 12 
strains of atypical mycobacteria were stud- 
ied. Atypical mycobacteria, once thought 
harmless, are now known to produce granu- 
lomatous lesions. 

Sera from uveitis patients are found to re- 
act with mycobacterial antigens more íre- 
quently than sera from any other group 
studied except patients with sarcoidosis.’ 
The purpose of this paper is to attempt an 
explanation for this reactivity. 


MATERIALS AND METHOD 


Undiluted sera from 364 patients with all 
types of uveitis and from 191 blood donors 
were subjected to agar diffusion against anti- 
gens from 12 strains of atypical mycobacte- 
rial! The sera from the blood donors were 
supplied by the Indiana University Medical 
Center Blood Bank. The donors were unse- 
lected, and the only information given was 
age, sex, and that they met the usual criteria 
required for blood donation. The reactivity 
of a serum was measured by the number of 
precipitation lines formed in the agar be- 
tween the serum and the antigen. 

The atypical mycobacteria have been di- 
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TABLE 1 


SEROLOGIC REACTIVITY TO GROUPS OF 
ATYPICAL MYCOBACTERIA BY UVEITIS 
PATIENTS AND BLOOD DONORS 


Percent of Patients 


Reacting 
anes Uveitis Blood 
Patients Donors 
(364) (191) 
Photochromogens (Group 1) 9.61 21.99 
PC, P1, P8 

Scotochromogens (Group 2) 48.35 14.14 
SC, P6, P15, T6D6 

Nonchromogens (Group 3) 53.02 19.90 


NC, P44, P2, P17, P39 


vided into four groups: the photochromo- 
gens, the scotochromogens, the nonchromo- 
gens, and the rapid growers. We were con- 
cerned only with the first three groups. The 
numbers following the P's in Table 1 refer 
to strains obtained from Runyon. PC, SC, 
and NC are mixtures. T6D6 is a wild strain 
isolated from muddy soil. The uveitis pa- 
tients also received the battery of skin tests 
previously reported.? 


RESULTS 


Table 1 shows that uveitis patients differ 
(p « 0.001) from blood donors in the:r re- 
activity to the three Runyon groups of atypi- 
cal myobacteria. Since atypical mycobacteria 
are widespread and tend to have antigens in 
common, they were considered in groups. A 
reaction to one or more members of a group 
was considered a reaction to the group. 
Some patients and donors showed reactions 
to more than one group and are incluced in 
the figures for each group to which they 
showed reactivity. 

The significance of a single precipitation 
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TABLE 2 
SEROLOCIC REACTIVITY TO ATYPICAL MYCOBACTERIA IN VARIOUS UVEITIS DIAGNOSTIC CATEGORIES 


Percent of Patients Reacting 


Diagnostic Total C 
Cat otal Cases 
TOUT Group 1* Group 2* Group 3* 
Histoplasmosis 8.91 50.49 58.42 101 
Toxoplasmosis 14.06 46.88 51.56 64 
Peripheral uveitis 11.54 26.92 30.77 26 
Unknown etio ogy 5.00 55.00 52.00 100 
All others 12.33 45.20 56.16 13 





* Group 1: PC, P1, P8 (photochromogens); Group 2: SC, P6, P15, T6D6 (scotochromogens); Group 3: 


NC, P44, P2, ?17, P39 (nonchromogens). 


line in the case of the mycobacteria is a mat- 
ter of controversy. Some workers? believe 
that such a line is due to a nonspecific lipo- 
polysaccaride. Others** feel that any line of 
precipitation must be accounted for. Since 
antigens from atypical mycobacteria are not 
pure, since the strains overlap, and since 
only two groups of patients (those with sar- 
coidosis and uveitis) show a preponderance 
of two or more lines of reactivity, we chose 
to define a reactor as an individual who 
showed two or more lines of reactivity as op- 
posed to one or less lines of reactivity. 


TABLE 3 
FACTORS ANALYZED 








1. Characteristics of the patients: 

Age 

Sex 

Race 

Place of residence (urban or rural) 

2. Characteristics of the uveitis: 

Type of inflammation (granulomatous or non- 
granulomatous) 

Course of the disease (acute, chronic, or recur- 
rent) 

Severity cf the disease (mild, moderate, or 
severe) 

Site of the inflammation (anterior, posterior, or 
both) 

Type of esion (iritis, cyclitis, iridocyclitis, 
retinitis, choroiditis, chorioretinitis, papillitis, 
pars planitis, focal, disseminated or diffuse 
lesions) 

Presence or absence of macular involvement 

Presence or absence of prior trauma 

3. Reactivity to amy of 18 different skin tests 
Sedimentaticn rate 
Serum electrephoresis 
Differential white blood cell count 
ee NMNNENIUUNNPUE EM A E UA 


The percentage of patients showing posi- 
tive tests to atypical mycobacteria may be 
seen in Table 2. They are grouped by diag- 
nostic category. Reactivity to more than one 
group was common, This was particularly 
true of Group 2 and Group 3. 

No relationships could be found between 
reactivity to one or more atypical mycobacte- 
ria and any combination of factors (Table 
3). In other words, we could not find a pa- 
tient/disease pattern that could be linked 
with positive reactions to any of the positive 
mycobacteria. 

We, therefore, investigated the possibility 
that the reactivity of uveitis patients to atyp- 
ical mycobacteria might be due to the immu- 
nologic characteristics of the patients rather 
than to their disease process. Since we had 
already studied the immunologic character- 
istics of uveitis patients with respect to skin 
testing,? we decided to compare the skin test 
reactivity of these patients with their serum 
agar diffusion reactivity to atypical myco- 
bacteria. 

'The measure of reactivity was a ratio. In 
the numerator was the number of tests posi- 
tive, and in the denominator, the number of 
tests done. The number of skin tests done 
varied from 10 to 18. The number of agar 
diffusion tests was 10 or 12. We applied the 
Freeman-Tukey Angular Transformation to 


the ratios in order to obtain values suitable ` 


for statistical analysis.? This transformation 
is the method of choice for dealing with ra- 
tios, since it gives due weight to the denomi- 
nators, which the use of percentages does 
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TABLE 4 


AGE, DIAGNOSIS, AND PERCENTAGE REACTING TO SKIN AND AGAR DIFFUSION TESTS 
—————————————————————M 


Toxoplasmosis 


Unknown Etiology Peripheral Uveitis 


L I aaam 


Age Histoplasmosis 
Skin 28.3% 22.8% 

0-19 5 
Agar 24.5% 13.0% 
Skin 36.9% 28.6% 

20-29 25 
Agar 13.2% 14.0% 
Skin 38.4% 31.9% 

30-39 34 
Agar 16.1% 9.6% 
Skin 41.5% 42.7% 

40-49 23 
Agar 11.7% 12.2% 
Skin 40.0% 25.195 

50-59 10 
Agar 12.4% 13.3% 
Skin 31.3% 17.6% 

60-up 2 
Agar 27.0% 17.6% 
Skin* 36.1% 28.2% 

Total Cases 99 
Agar* 17.5% 13.3% 


24.4% 20.5% 

{7 8 11 
18.3% 14.4% 
31.0% 34.1% 

16 13 7 
10.8% 7.3% 
31.2% 19.4% 

11 28 4 
14.3% 3.6% 
26.4% 25.3% 

13 21 7 
14.2% 4.9% 
26.3% 29.0% 

2 19 4 
10.5% 16.6% 
28.4% 23.6% 

5 8 1 
14.5% 2.0% 
28.0% 25.3% 

64 97 26 
13.7% 8.9% 





* Unweighted means. 


not. For easier comparisons, however, values 
have been transformed into percentages in 
Table 4. Each cell contains the mean percent 
of positive reactors. It includes the positive 
reactors for the skin tests and the agar diffu- 
sion tests against atypical mycobacteria. 
Only those diagnostic categories were in- 
cluded which gave reasonable cell frequen- 
cies. This limited our study to the major 
types of uveitis seen. Age is included as a di- 
mension since it has been found that skin 


TABLE 5 


SKIN TEST REACTIVITY/DIAGNOSTIC CATEGORY/AGE 
OF PATIENT ANALYSIS OF VARIANCE TABLE 


Source df Earn F Ratio Probability 
Diagnosis 3 43,460.0 5.574  =0.0001 
Age 5 44,487.8 5.706 <0.001 

Error 277 7,796.9 


test reactivity does vary with age.* The val- 
ues were subjected to an analysis of vari- 
ance. In regard to skin test reactivity both 
diagnosis and age were significantly differ- 
ent (Table 5) which confirms our previous 
report.? 

The analysis for the agar diffusion results 
revealed that the diagnostic categories differed 
significantly, but there was no significant 
change with age of the patients (Table 6). 
The reason for this may be that whereas the 


TABLE 6 


AGAR REACTIVITY /DIAGNOSTIC CATEGORY /AGE OF 
PATIENT ANALYSIS OF VARIANCE TABLE 


Source df Find F Ratio Probability 
Diagnosis 3 44,908.0 4.056 <0.01 
Age 5 10,774.8 | 0.970 ns 
Error 277 11,070.5 
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Fig. 1 (Weber, Schlaegel, and Chapman). Graph 
for equation of first degree. 


reactivity to skin tests of all types falls off 
with age, the reaction to agar diffusion does 
not. 

Linear regression analysis applied to the 
unweighted means (last row of Table 4) 
shows (Fig. 1) the relationship between the 
two measures of mmunologic reactivity in 
the uveitis diagnostic groups. The positive 
correlation between the two measures (r = 
0.930) is significant at the 5% level. 


DISCUSSION 


Patients with presumed histoplasmic cho- 
roiditis react to many antigens besides histo- 
plasmosis—both by skin testing and by agar 
diffusion. Patients with peripheral uveitis re- 
act to very few antigens by either method. 
Those with toxoplasmosis and uveitis of un- 
known etiology are intermediate in reactivity 
on both measures (Fig. 1). 

Another possible explanation for the pres- 
ence of antibodies against atypical myco- 
bacteria in patients with uveitis could be that 
these organisms may act somewhat in the na- 
ture of Freund's adjuvant with respect to 
some other antigen. Acid-fast organisms, ei- 
ther with or without an oil, may maintain 
some type of tissue contact which alters the 
initial reaction from one of simple inflamma- 
tion to one of cellular hypersensitivity. Thus, 
in uveitis patients it is possible that atypical 
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mycobacteria might potentiate other types of 
antigens. 


SUMMARY 


Undiluted sera from 364 uveitis patients 
of all types and 191 unselected blood donors 
were subjected to agar diffusion against anti- 
gens from 12 strains of atypical mycobacte- 
ria. The sera of uveitis patients were signifi- 
cantly more reactive to the scotochromogens 
and nonchromogens and less reactive to the 
photochromogens (p « 0.001) than were the 
sera of blood donors. 

No patient-disease pattern could be linked 
with positive reactions to any of the atypical 
mycobacteria. 

Comparison of the reactivity of the uveitis 
patients to a battery of 10 to 18 skin test an- 
tigens and the reactivity of their sera to the 
atypical mycobacteria showed: (1) Patients 
with presumed histoplasmic choroiditis are 
highly reactive to both types of antigens; 
(2) patients with peripheral uveitis react to 
very few antigens of either type; (3) pa- 
tients with toxoplasmosis or uveitis of un- 
known etiology are intermediate in both 
types of reactivity. 

The reactivity of uveitis patients to atypi- 
cal mycobacteria appears to be a reflection of 
their immunologic characteristics rather than 
their disease process, This leads us to postu- 
late that the atypical mycobacteria are rarely, 


if ever, a direct cause of clinical uveitis. 
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DIAGNOSIS OF CRYPTOCOCCAL UVEITIS WITH HYPERTONIC MEDIA 
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Eye symptoms have been reported ot oc- 
cur in 44 per cent of patients with crypto- 
coccal meningitis including blurred vision, 
retrobulbar pain, diplopia and photophobia.” 
Such symptoms are most often due to ex- 
traocular causes and reflect elevated cerebro- 
spinal fluid pressure or extraocular muscle 
paresis. Less often symptoms are due to 
intraocular infection with Cryptococcus 
neoformans; occasionally the infection may 
extend directly along the subarachnoid space 
into the optic nerve, producing optic neuritis,” 
uveitis, and keratitis,’ Involvement of the 
orbit from contiguous skin lesions is rare.*? 

The purposes of this report are to present 
an additional case of probable cryptococcal 
uveitis and to emphasize the value of the la- 
tex slide agglutination test for detecting 
cryptococcal antigen and the use of hyper- 
tonic sucrose media for cultural identifica- 
tion. 


CASE REPORT 


A 58-year-old charter boat operator from Mon- 
tauk, Long Island, developed spots in the visual 
field of his right eye and retro-orbital pain in Feb- 
ruary, 1967. He was subsequently noted to have 
right anterior and posterior uveitis and was man- 
aged over a five-month period with triamcinolone in 
doses varying from 8 to 32 mg daily. During ther- 
apy he developed progressive loss of right eye vi- 
sion and physical findings of severe right chorioret- 
initis. He was admitted to South Hampton Hospi- 
tal, Long Island, July 3, 1967, with fever and three 
days of vertigo with a tendency to fall to the right. 
While hospitalized it was discovered that a tubercu- 
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lin test was positive and that the cerebrospinal fluid 
was abnormal (sugar, 26 mg%; total protein, 268 
mg%; white count, 244 mm? with 114 PMNs and 
130 lymphocytes ; serology, negative). 

July 18, 1967, he was admitted to St. Luke's 
Hospital Center because of continuing fever. Oph- 
thalmic examination revealed a total retinal detach- 
ment in the right eye with severe inflammatory re- 
action in the vitreous and what appeared to be ac- 
tive inflammatory foci in the retina. There was a 
3-- flare and cells in the anterior chamber; a small 
pupil in this eye was bound down by posterior syn- 
echiae. The corrected vision was 20/20 in the left 
eye and there was absent right light perception. 
Intraocular pressure was RE: 8 mm Hg, and LE: 
14 mm Hg. The vertigo had resolved and the neu- 
rologic examination was within normal limits, The 
hemoglobin was 14.9 g% and the white blood 
count 18,000 mm? with a normal differential count. 
Urine analysis was normal. The serum alkaline 
phosphatase was 11 King-Armstrong units and a 
two-hour postprandial sugar was 135 mg%. Protein 
electrophoresis revealed a gamma globulin level of 
790 mg 96. A brain scan (®Tc) and echoencepkalo- 
gram were essentially normal. Chest x-ray exami- 
nation revealed normal lung fields. On July 27, 
1967, signs of an abdominal right lower quadrant 
infection appeared and laparotomy revealed a right 
lower quadrant appendiceal abscess which improved 
following surgical drainage and treatment with an- 
tibiotics. Retrospectively it appeared likely that the 
entire febrile course might have been related to the 
appendiceal abscess. 

Six cerebrospinal fluid examinations during this 
admission were performed. Cultures for Mycobac- 
terium tuberculosis and Cryptococcus neoformans 
were repeatedly negative. Attempted isolation of 
fungi included culture at 25° and 37°C on four me- 
dia: Sabourand-glucose, blood, Littman oxgall and 
brain-heart infusion agar. Cryptococcal antigen and 
antibody studies were performed by Dr. Morris 
Gordon of the New York State Department of 
Health: The presence of 1:4 spinal fluid and 1: 2 
serum cryptococcal antigen titers suggested a cryp- 
tococcal infection. In view of a positive PPD reac- 
tion, intermediate strength, and the failure to isolate 
a fungus, the patient was discharged on August 31, 
1967, on antituberculosis therapy. 

The cerebrospinal fluid abnormalities remained 
essentially unchanged after three months. The spi- 
nal fluid of July 26 cultured in hypertonic sucrose 
media (M/0.3 sucrose in brain-heart infusion broth, 
enriched with 10% horse serum) to explore the possi- 
ble presence of microbial L forms showed tiny col- 
onies of two types when subcultured on blood agar, 
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one appearing microscopically like cells of Candida 
and the other appearing diphtheroid-like. Both were 
considered contaminants and were placed in the re- 
frigerator. Two months later the colonies were 
again examined. The small colonies containing Can- 
dida-like cells all now showed typical encapsulated 
cryptococci. The diphtheroid-like colonies were un- 
changed; 10 of these were transferred to blood 
agar on different days; each of these, on subculture, 
appeared as large mucoid colonies consisting of typ- 
ical encapsulated cryptococci. Subsequently, this iso- 
late was definitely identified as mouse-virulent C. 
neoformans. It appeared likely that the uveitis was 
due to an infection with this agent, although myco- 
logic studies of the eye were not performed. Am- 
photericin B therapy was initiated on November 7 
with increasing intravenous doses administered 
daily together with 25 mg of hydrocortisone in an 
infusion over three hours for a total dose of 2.0 
gm. Spinal fluid cultures on February 9 and 24, and 
September 23, 1968, were negative on hypertonic su- 
crose media. His right eye became quiet and com- 
fortable but remained without light perception. Vis- 
ualization of the posterior segment was not possible 
due to cataract lens changes and vitreous opacifica- 
tion. 


CoM MENTS 


Review of the literature reveals at least 13 
previously reported cases of probable cryp- 
tococcal uveitis since 1948, 7-17 

Of the previously reported cases, in nine 
there was histologic evidence of cryptococcal 
involvement of the uveal tract. In three 
cases, the eyes were not examined histopath- 
ologically^!?:9 and in the case reported by 
Weiss and associates’? pathologic examina- 
tion revealed only granulomatous inflamma- 
tion. 

Two additional unreported cases of cryp- 
tococcal uveitis are on file in the registry of 
Ophthalmic Pathology.’* In addition, one of 
us (D.B.F.) has recently seen a 65-year-old 
Caucasian woman who presented with acute 
right hemiplegia followed in several weeks 
by anterior and posterior uveitis as well as 
retinal detachment. Subsequent autopsy re- 
vealed C. neoformans meningoencephalitis 
but the eye was not examined, 


PATHOGENESIS 


The intraocular structures may be in- 
volved either by direct extension from the 
central nervous system along the meningeal 
sheaths of the optic nerve of via the blood 
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stream from a localized or disseminated 
cryptococcal infection. An important obser- 
vation is that in each of the seven cases in 
which culture results are reported, C. neo- 
formans was cultured from the spinal fluid. 
This, cryptococcal uveitis is frequently ac- 
companied by meningeal involvement indi- 
cating that eye involvement usually results 
from spread along the optic nerve. Whether 
the ocular involvement starts in the retina or 
choroid, or in some cases, as simultaneous 
involvement of both structures, is difficult to 
establish. Since C. neoformans has a marked 
affinity for the brain and meninges, perhaps 
the sensory retina may also be extraordinar- 
ily susceptible to cryptococcal invasion. 
Cryptococcosis often complicates malignant 
lymphoma, and three of 13 patients had a re- 
ticuloendothelial malignancy, an incidence of 
23%. An additional patient was a premature 
infant and another was in her third trimester 
of pregnancy. Eleven of the 13 previous pa- 
tients have been males. There was no evi- 
dence to suggest augmentation of infection 
by antibiotics, corticosteroids or antimeta- 
bolites. 


DIAGNOSIS 


The patient presented here, without un- 
derlying disease, developed cryptococcal 
uveitis associated with transient dizziness but 
without physical findings of focal neurologic 
involvement. A routine cerebrospinal fluid 
examination revealed increased lymphocytes 
and protein and decreased glucose and cholo- 
ride but the etiologic agent escaped isolation 
by routine culture. 

Examination of the cerebrospinal fluid re- 
ported in eight of these patients was consis- 
tently abnormal. This indicates that cerebro- 
spinal fluid examination is essential to the di- 
agnosis of cryptococcal uveitis and should be 
considered in the evaluation of any patient 
with persistent uveitis of undetermined etiol- 
ogy, especially if progressive deterioration 
occurs despite corticosteroid therapy. Of the 
14 reported cases, this is the ninth to be di- 
agnosed during life. The diagnosis was sug- 
gested in this patient by progressive uveitis 
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despite triamcinolone therapy, abnormal spi- 
nal fluid, and the presence of cryptococcal 
antigen in the serum and CSF and later veri- 
fied by hypertonic sucrose media culture. 

Delayed reactions to cryptococcin skin test 
antigen frequently occur in patients with ac- 
tive cryptococcosis, with treated, inactive 
cryptococcosis, or with exposure to crypto- 
cocci in the environment, but the test may be 
positive in apparently normal persons. Epi- 
demologic data are thus far fragmentary, 
and the skin test cannot yet be utilized to 
suggest the diagnosis of active cryptococcal 
infection.!5-?? The determination of cerebro- 
spinal fluid alcohol concentration is unlikely 
to be helpful since strains of C. neoformans 
vary markedly in alcohol production.** 

A significant development was the de- 
scription of a complement-fixation test to de- 
tect circulating cryptococcal polysaccharide.” 
More recently Gordon and Vedder?” found 
that a latex slide agglutination test for cryp- 
tococcal antigen was sensitive and specific 
as a diagnostic tool Studies for crypto- 
coccal antigen are most effective when used 
in conjunction with whole yeast cell aggluti- 
nation tests for cryptococcal antibody since 
there appears to be an inverse relationship 
between the two. Of 14 cases in which speci- 
mens of body fluid, usually both serum and 
CSF, were obtained during the period of 
positive cryptococcal cultures, antigen was 
demonstrated in 11, antibody in two, and 
neither in one, Both the latex slide agglutina- 
tion test for cryptococcal antigen and the 
whole-cell agglutination test for cryptococcal 
antibodies appear to be highly specific. Simi- 
lar results have been reported by Bindschad- 
ler and Bennett?* in 75 patients with cryp- 
tococcosis using an indirect fluorescent test 
for serum anticryptococcal antibody and a 
complement fixation test for serum and cere- 
brospinal fluid cryptococcal antigen. Al- 
though the CF test for antigen has been 
specific for cryptococcosis, a few false-posi- 
tive tests for antibody were found. The pres- 
ence of cryptococcal antigen in the spinal 
fluid and serum of the patients reported here 
definitely helped to lead to the correct diag- 
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nosis. The spontaneous decrease in titer 
prior to the institution of amphotericin B 
therapy is worthy of note but remains unex- 
plained. 

It has been previously emphasized that 
cryptococci may be isolated with difficulty 
from some patients with cryptococcal menin- 
gitis and that it is important in these cases to 
plant a large volume of spinal fluid on each 
of several small flasks of agar. Use of a flask 
of agar permits a long incubation period 
without undue evaporation of water from 
the medium.?5 The recovery of an aberrant 
form of C. neoformans from cerebrospinal 
fluid has been reported once previously, but 
no details of the other patient has been re- 
ported. The value of cultivating for wall 
deficient microbial variants by using hyper- 
tonic media which protect the organisms 
from osmotic stress has also been shown to 
be useful in another yeast infection. In three 
instances, wall defective forms of Cancida 
have been recovered from human blood.**** 
Watanakunakorn and associates? grew 
Candida parapsilosis from blood in hyper- 
tonic media at a time when routine cultures 
were negative. Rosner’? recovered L forms 
from the blood of a patient with endocardi- 
tis; after multiple subcultures these orga- 
nisms reverted to a strain of Candida tropi- 
calis. An extensive discussion of clinical in- 
fections associated with the isolation of aber- 
rant forms of bacteria and fungi including a 
presentation of the bacteriologic findings in 
this case was recently published.?? 

Since chemotherapy with amphotericin B 
is available for the therapy of infections due 
to C. neoformans, it is important to consider 
this etiology in the evaluation of patients 
with uveitis of undetermined etiology, par- 
ticularly if the disease progresses despite 
corticosteroid therapy. The majority of cases 
will be detected by cerebrospinal fluid exami- 
nation and examination of the fluid and se- 
rum for cryptococcal antigen. In the pres- 
ence of abnormal cerebrospinal fluid findings 
and a negative culture, diagnosis may be es- 
tablished by culture on hypertonic sucrose 
media. 
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SUMMARY 


A probable case of cryptococcal uveitis is 
reported. The frequent occurrence of menin- 
geal involvement is indicated by abnormal 
cerebrospinal fluid findings and cultural iso- 
lation of Cryptococcus neoformans in all pa- 
tients in which these studies have been pre- 
sented, The value of cultivating for wall-de- 
ficient microbial variants by using hyper- 
tonic media had been previously demon- 
strated in candidiasis and is further sup- 
ported by the recovery of aberrant forms of 
C. neoformans in the cerebrospinal fluid of 
this patient. The usefulness of the latex slide 
agglutination test for detecting cryptococcal 
antigen is again emphasized. 

Since chemotherapy with amphotericin B 
is available for the therapy of infections due 
to this organism, it is important to consider 
it in the evaluation of patients with uveitis of 
undetermined etiology, especially when cor- 
ticosteroid therapy is ineffective. 
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OCULAR TOXIN OF THE PNEUMOCOCCUS 


Mary K. Jounson, Pu.D., AND JAMEs H. ALLEN, M.D. 
New Orleans, Louisiana 


Although the pneumococcus often is cited 
as an example of an organism which pro- 
duces disease purely by means of its inva- 
siveness, there are in the literature numerous 
suggestions of toxic activity on the part of 
this organism. These include reports by 
Shumway and Polack! of spherocytic anemia 
in rabbits infected with pneumococci or 
treated with concentrates of hemolysin; a re- 
port by Halbert and associates? of lethal and 
dermonecrotic effects of the purified hemoly- 
sin upon injection into the mouse; a report 
by Dick and Gemmell? of a variety of toxic 
effects produced following intraperitoneal 
injection of pneumococci; and a report by 
Blackman and associates* of acute nephritis 
produced by means of a pneumococcal auto- 
lystate. The extensive damage to corneal tis- 
sue and the hypopyon which characterize 
pneumococcal infection of the cornea sug- 
gested to us that toxic factors might play a 
role also in the pathogenesis of pneumococ- 
cal ulcer. This paper reports an experimental 
investigation of this possibility. 


MATERIALS AND METHODS 


Preparation and treatment of extract — 
The organism used was an encapsulated 
Type XXI strain of Diplococcus pneumo- 
niae isolated from a corneal ulcer and main- 
tained in the lyophilized state. Pathogenicity 
of this strain for the rabbit eye was demon- 
strated by production of keratitis following 
intracorneal injection of about 109 viable 
organisms. In agreement with the results of 
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many other investigators, we found that in- 
stillation of viable bacteria (10°) onto the 
conjunctiva of the rabbit did not produce 
conjunctivitis. 

The bacteria were cultivated in filtered 
trypticase soy broth with 1 g per liter of 
CaCO; and harvested by centrifugation in 
the late exponential or early stationary phase 
of growth. The cells were washed with 
phosphate-buffered saline and stored at 
—60° C. Cell-free extracts (containing 3-5 
mg protein/ml) were prepared in the Mickle 
cell disintegrator or by use of the French 
pressure cell, followed by centrifugation to 
remove whole cells and debris, When nec- 
essary, sterilization of the extract was ac- 
complished by Millipore filtration. 

Concentration of extracellular proteins in 
the culture fluid was effected after removal 
of cells by addition of ammonium sulfate to 
90% saturation, stirring for several hours or 
overnight, redissolving the precipitate, and 
dialyzing against distilled water or buffer. 

Protein content of these preparations was 
determined by the method of Lowry.* 

For extraction of lipoidal material, the 
crude cell-free extract was lyophilized (a 
procedure which does not destroy toxicity) 
and then extracted five times with chloro- 
form-methanol (2:1, v/v). After evapora- 
tion of the solvent, the extracted material 
was emulsified in phosphate-buffered saline. 
Separation of polysaccharide components of 
the extract was effected by addition of two 
volumes of ethanol, followed by centrifuga- 
tion. The water-soluble portion of the pre- 
cipitated material was diluted with phos- 
phate-buffered saline before testing. Pneu- 
mococcal capsular polysaccharide was iso- 
lated from trypticase soy culture medium by 
the method described by Kabat.* 

In treatment of the extract with deoxyri- 
bonuclease, 1 ml was incubated for 30 nin- 
utes at 0? C. with 0.05 mg salmon sperm de- 
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oxyribonuclease (Calbiochem, A grade). 
Treatment with trypsin was accomplished by 
incubation of 1 ml of extract at 37° C. for 
60 minutes with 0.5 mg enzyme ( Worthing- 
ton, TRL 6JA). 

Animal experiments—Tests for toxic ac- 
tivity of the extracts were made on the eyes 
of adult albino rabbits. Variability in the re- 
sponse of different animals to the same prep- 
aration made it necessary to use one eye of 
each rabbit as a control on the level of re- 
sponse of that individual. Conjunctival in- 
stillation was accomplished by dropping the 
sterile preparation into the eye at a rate of 1 
drop (approximately 0.05 ml) every 20 min- 
utes. Intracorneal injection was effected with 
a 30-gauge needle after instillation of local 
anesthetic ( Ophthaine). 

Enzyme assa ys—Enzyme assays were per- 
formed as follows: hyaluronidase and chon- 
droitinase by the method of Nakada and 
associates.’ Keratanase was assayed by in- 
cubating 1 ml of extract with 2 ml 0.05 M 
buffer (acetate, pH 4.0, citrate, pH 5.5, or 
Tris-HCl, pH 7.8) and 2 mg keratosulfate 
for periods up to 12 hours, followed by 
measurement of release of reducing sugar 
by the method of Nelson? and amino sugar 
by a modification of the Elson-Morgan re- 
action described by Ashwell and associates? 
for 2-acet-amido hexoses. Both Q-galactosi- 
dase!? and $-acetylglucosaminidase’ were as- 
sayed by the methods described by Hughes 
and Jeanloz. Lipase was assayed by the 
method of Lawrence and associates.’* Pro- 
teinase was assayed by incubation of 0.5 ml 
crude extract with 0.5 ml 0.2 M buffer 
(acetate, pH 5.3 or Tris-HCl 7.5 or pH 
8.8) and 0.5 ml of 296 diazocasein for 60 
minutes at 37? C, followed by the addition 
of 3.5 ml 5% trichloracetic acid, filtration, 
addition of 0.5 ml 0.5 M NaOH, and read- 
ing of optical density in the Klett color- 
imeter with the blue filter, or by incubation 
with 296 gclatin followed by detection of 
the release of amino acids by the ninhydrin 
reaction as described by Hirs.'? Peptidase 
was measured by incubation of 0.1 ml ex- 
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tract with 0.5 ml of leucyl-glycyl-glycine 
(2.5 mg/ml) and 0.4 ml Tris-HCl buffer 
(pH 7.5, 0.1 M), followed by removal of 
samples at varying time intervals for deter- 
mination of liberated amino acids by the 
ninhydrin reaction as described above. Phos- 
pholipase C was assayed by the method of 
Kushner,!* employing egg yolk saline, puri- 
fied lecithin, or sphingomyelin. Activity was 
measured also in the presence of 0.01 M 
La". Ms" or Co, 

Hemolysin assay—Hemolytic activity was 
determined with rabbit erythrocytes washed 
twice with phosphate-buffered saline and 
suspended in the same medium at a con- 
centration of about 2%. Varying levels of 
extract were incubated with 1.5 ml eryth- 
rocyte suspension plus phosphate-buffered 
saline to a total volume of 3 ml for 30 min- 
utes at 37? C with frequent gentle shaking. 
The intact cells were then sedimented by 
centrifugation and the hemoglobin in the 
supernatant layer estimated by reading the 
optical density at 541 my on a Bausch and 
Lomb Spectronic 20 spectrophotimeter, The 
HD;, (amount of extract producing 50% 
hemolysis) was read from a plot of extract 
concentration vs optical density in the region 
from 20 to 7596 hemolysis where this re- 
lationship 1s linear. 


RESULTS AND DISCUSSION 


Instillation of sterile crude extract into the 
rabbit eye produced swelling, redness of the 
conjunctiva, and a purulent discharge (Fig. 
1). The purulent material showed a typical 
acute inflammatory pattern with polymor- 
phonuclear leukocytes predominating. These 
symptoms appeared in from 45 minutes to 
two hours after the first drop was instilled, 
depending on the strength of the extract and 
varying also from one rabbit to another. The 
treated eye appeared normal on the next day 
except for the presence of considerable quan- 
tities of dried purulent material. 

When 0.01 to 0.02 ml of sterile extract 
was injected intracorneally, the response 
elicited included the above signs plus diffuse 
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corneal haze, iritis, and circumcorneal injec- 
tion (Fig. 2). These signs appeared shortly 
after the injection, were even more severe at 
24 hours when an extensive corneal opacity 
was observed (Fig. 3), and persisted for 
several days, leaving a small amount of re- 
sidual scarring at 13 days. The control inoc- 
ulation of phosphate-buffered saline pro- 
duced a transient corneal haze, considerably 
less extensive than that in the test eye, and 
which was almost entirely clear in a few 
hours, 

The properties of the toxic factor or fac- 
tors responsible for the production of these 
effects have been studied by subjecting the 
extract to a variety of physical and chemical 
procedures and observing their effect on 
toxic activity. The results of this study are 
shown in Table 1. 

Exhaustive dialysis (24 hours with a 
5000-fold ratio of dialysand to dialysate) 
against buffer or water did not reduce the 
toxic activity of the extract as measured by 
the effect produced upon conjunctival instil- 
lation, indicating that the toxicity is due to 
the presence of a relatively large molecule. 
The effects produced upon intracorneal inoc- 
ulation also were not reduced by previous 
dialysis of the extract. The factor was rela- 
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Fig. 1 (Johnson and Allen). Ocular inflamma- 
tion resulting from conjunctival instillation of 
pneumococcal extract. 
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Fig. 2 (Johnson and Allen). Appearance of rab 
bit eye three hours after intracorneal injection of 
pneumococcal extract. 


Fig. 3 (Johnson and Allen). Appearance of rab- 


bit eye 24 hours after intracorneal injection of 
pneumococcal extract. 


tively heatstable, being only partially inacti- 
vated after three minutes at 100° C and still 
showing some capacity to provoke produc- 
tion of purulent discharge after 10 minutes 
at 100 ° C. The results of testing toxic activ- 
ity of a chloroform-methanol extract of the 
preparation indicated that the material is not 
lipoidal, and the results of the alcohol treat- 
ment indicated that it is not a polysaccharide. 
Also, conjunctival instillation of purited 
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TABLE 1 


EFFECTS OF VARIOUS PROCEDURES ON 
TOXIC ACTIVITY OF EXTRACT 


Results (Activity 
upon conjunctival 
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Procedure poema instillation as 
ee compared to un- 
treated extract) 
Dialysis* Dialysate Full 
Dilution Delayed response 
Heating 
(Vat 55°C) Full 
( 3’ at 100°C) Decrease in D, S, 
RT 
(10' at 100°C) Decrease D, little 
ornoS, R 
Chloroform- Extractables None 
methanol ex- (emulsified) 
traction 
Alcohol precipi- Alcohol insolu- None 
tation ble, water 
soluble 
Isolation of cap- None 
sular polysae- 
charide 
Precipitation Precipitatable Full 
with 90% am- material 
monium sul- 
fate* 
Treatment with Full 
DNase 
Treatment with None 
trypsin 


* Also tested by intracorneal injection. 
+ D, S, R: production of discharge, swelling, and 
redness, respectively, upon conjunctival instillation. 


capsular polysaccharide produced mno re- 
sponse. The precipitability by ammonium 
sulfate (comfirmed also for intracorneal 
toxic activity) and the susceptibility to tryp- 
sin strongly suggest that the toxic material 1s 
protein in nature, although its heat stability 
is unusua! for a protein. 

A concentrate of ammonium-sulfate-pre- 
cipitable constituents of the culture medium 
prepared after removal of cells did not pro- 
duce a toxic effect. Therefore, we assume 
that the factor is normally part of the intact 
pneumococcal cell body. Different methods 
of cell treatment have been examined in or- 
der to study conditions under which the fac- 
tor might be released from the cell. The re- 
sults of these experiments are shown in Ta- 
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ble 2. No detectable toxin was released from 
freshly harvested exponential phase cells as 
evidenced by lack of response to the instilla- 
tion of unbroken cells. Toxin was relased 
when the cells were allowed to grow into sta- 
tionary phase, or when the cells were stored, 
or when the cells were frozen as judged by 
the response to instillation of unbroken cells. 
We conclude that some release of toxin takes 
place under many types of suboptimal condi- 
tions. 

In an attempt to determine the nature of 
the toxic factor, we have studied numerous 
degradative activities of the pneumococcal 
extract (Table 3). Hyaluronidase activity 
was present, as one would expect in a pneu- 
mococcus. The level of activity was not 
very high, however, and was not increased 
by inclusion of hyaluronate in the growth 
medium. No chondroitinase activity was de- 
tected by this method, even when cells were 
grown in the presence of chondroitin sulfate. 
Since most of the corneal mucopolysacchar- 
ide is keratan sulfate, exhaustive tests for 
keratanase activity were conducted. No ac- 
tivity was detected in cell extracts tested at 
pH 4, 5.5, or 8, even when keratan sulfate 
was included in the growth medium. Glv- 
cosidases which are capable of hydrolyzing 


TABLE 2 


EFFECT OF VARIOUS METHODS OF CELL 
TREATMENT ON TOXIC ACTIVITY 


Toxic Activity 
(as compared to that 
of crude extract) 


Preparation of Cells 





Whole cells—none 
Broken cells—full 


Freshly harvested, mid- 
exponential phase 


Freshly harvested, early 
stationary phase 


Early stationary phase, 
stored two days at 4°C 
(rewashed before use) 

Early stationary phase, 
frozen 


Whole cells—slight D,* 
slight R (eyelid 
margins only) 

Broken cells—full 

Whole cells—D, R, S 
(less than control 

Broken cells—full 

Whole cells—full 

Broken  cells—full 


* D, R, S: production of discharge, redness and 
swelling respectively in response to conjunctival 


instillation. 


ik 
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the type of oligosaccharides which would re- 
sult from keratanase activity (i.e., B-acetyl- 
glucosaminidase and $-galactosidase) were 
found to be present in the cell extract. Lipase 
activity was detected on a tributyrin sub- 
strate. The lipase was not inactiviated by 
heating for three minutes at 55? C, but was 
completely inactivated by three minutes at 
1009 C. Since some toxic activity remains 
after this heat treatment, it would seem that 
the lipase probably does not play a major 
role in production of toxic effects. 

Proteolytic activity, as measured by re- 
lease of amino acids from casein or gelatin, 
was not detected in cell extracts. Bacterio- 
logic tests for the hydrolysis of gelatin were 
also negative. However, a high level of pep- 
tidase activity was demonstrated on leucyl- 
glycyl-glycine. This enzymatic activity 
showed a heat sensitivity which paralleled 
that of the toxic factor, and thus it may be 
involved in the production of the toxic 
effects. 

The pneumococcal extract contains an ac- 
tive hemolysin. The hemolysin does not ap- 
pear to be involved in the production of 
toxic effects, as it was completely inactivated 
by heating for three minutes at 55? C, a pro- 
cedure having no effect on toxic activity. We 
have attempted to measure phospholipase C 
activity on numerous substrates, as in some 
bacteria this enzyme is responsible for hemo- 
lytic activity. However, no phospholipase C 
activity was detected. 

At present we are planning to fractionate 
the cell extract with gel filtration, column 
chromatography, and electrofocusing tech- 
niques and to follow toxic activity and the 
activity of the degradative enzymes in an at- 
tempt to correlate the two. 


SUMMARY 


Extracts of a pneumococcus have been 
shown to produce a severe inflammatory re- 
action upon instillation into the rabbit eye. 


- Upon intracorneal injection of the material, 


extensive corneal opacification was also ob- 
served. The toxic factor was shown to be 
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TABLE 3 
DEGRADATIVE ACTIVITIES OF THE CELL EXTRACT 


L aa ————— 
—————————————————— 


Level of 


Extract Activity Observations 
ee eee Eie d 
Mucopolysaccharases: 

Hyaluronidase SA*=2.0 Not induciblef 
Chondroitinase None Not induciblet 
Keratanase None Not induciblet 
Other glycosidases: 
B-acetylglucos- SA —3.3 Determinations 
aminidase made with cells 
grown to late ex- 
8-galactosidase SA — 20.5 ponential phase; 
activity lower in 
older cells 
Lipase 6 mm zone/ Completely inac- 
2hr/0.025 tivated by heating 
mg protein three minutes at 
100°C 
Proteinase: 
Diazocasein None 
Gelatin None 
Peptidase SA =20.1 Retains 75% of 
activity after heat 
ing for three min- 
utes at 100°C 
Hemolysin 2250 HDs0 Completely inac- 
per mg pro- tivated by heating 
tein three minutes at 
55°C 
PhospholipaseC None 


e o —————————— 


* S.A. = uM /hour/mg protein. 
+ Enzyme activity not increased by addition of 
substrate (0.5%) to growth medium. 


non-dialyzable, trypsin-sensitive, and pre- 
cipitable by ammonium sulfate, indicating 
that it is a protein. It is released from the 
cells upon aging or after freezing and thaw- 
ing. A high level of hemolysin and various 
degradative enzyme activities have been 
demonstrated in the pneumococcal extract, 
including hyaluronidase, glycosidases, lipase, 
and exopeptidase. Only the exopeptidase 
showed a level of heat resistance comparable 
to that observed for the toxic factor. 
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OPHTHALMIC MINIATURE 


Mr. Squeers's appearance was not prepossessing. He had but one eye 
and the popular prejudice runs in favour of two. The eye he had was un- 
questionably useful but decidedly not ornamental ; being of a greenish 
grey, and in shape resembling the fanlight of a street door. The blank 
side of his face was much wrinkled and puckered up, which gave him a 
very sinister appearance, especially when he smiled, at which times his 
expression bordered closely on the villainous. 


Charles Dickens 
Nicholas Nickleby 


BACTERIAL PROTEASES IN MORAXELLA ANGULAR CONJUNCTIVITIS 


O. P. van BIJSTERVELD, M.D. 
Utrecht, Holland 


Biochemical activity of Moraxella species 
associated with infections of the outer eye is 
generally low and consequently it is not very 
surprising that early workers such as Petit! 
associated Moraxella proteases with viru- 
lence and pathogenicity. Paul? Schmidt, 
and Scarlett* made observations at variance 
with Petit's view which was largely aban- 
doned. 

It is generally accepted, however, that 
these bacterial enzymes are responsible for 
the characteristic angular maceration as pos- 
tulated by Abe.* Only relatively recently, 
Thygeson and Kimura? challenged the con- 
cept of the overriding importance of Morax- 
ella proteases in the causation of the angular 
lesion, and thus, in fact, also the hypothesis 
of Abe® on the explanation of the typical lo- 
calization. 

Angular conjunctivitis with  strikingly 
large macerations was observed in two sis- 
ters with generalized ichthyosis. The obser- 
vation was interesting in that from each pa- 
tient a separate Moraxella species was iso- 
lated which differed markedly in proteolytic 
ability. It appeared that the extent and local- 
ization of the maceration was associated with 
quantity and position of the coherent exu- 
date rather than the proteolytic ability of the 
strains. 


CASE REPORTS 


Two sisters, patients A and B, aged 12 and 16 
years, respectively, were referred to the Eye Clinic 
for treatment of intractable bilateral conjunctivitis. 
Both patients were inmates of separate wards in an 
institution for retarded children. 

Upon examination, conjunctival hyperemia was 
found. It was most pronounced in the interpalpebral 
fissure. Gray coherent mucous exudate was present 
in quantity at the internal canthi, spreading onto the 
skin of the commissures. The most striking signs 
were the unusually large macerations of the skin, 
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Ooglijders, Utrecht, Holland. 
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extending some 9 mm from the internal canthi. The 
configuration of the maceration was rather similar 
to the position of the exudate. The aspect of the 
inflammatory reaction of both eyes of both sisters 
was virtually identical. 

Each had generalized ichthyosis which had re- 
sulted in moderate bilateral ectropion and disciform 
corneal changes. The normal configuration at the 
internal eyelid commissures was also altered. 

Smears from the exudate revealed Gram-nega- 
tive diplobacilli. From the discharge of both eyes of 
patient A, M. liquefaciens was cultured, while from 
the discharge of both eyes from patient B, a hith- 
erto unrecognized carbohydrate-splitting Moraxella 
strain was isolated.” The strain was catalase-nega- 
tive, nonhemolytic, produced indole and produced 
acid from a number of carbohydrates. 


DESCRIPTION OF NEW STRAIN 


A short description of the new Moraxella 
strain follows: 

Micromorphology—Medium-sized rods 
with rounded ends in pairs and chains (Fig. 
1) ; Gram-negative ; capsulated (Fig. 2) ; no 
flagellar motility, but “gliding” motility is 
present ; no endospores. 

Colonies—Translucent or slightly opaque, 
0.15 to 0.5 mm in diameter after 24 hours. 
Colonies have low hemispheric or low conical 
elevation, with a tendency to differentiate 
into a raised center and flattened periphery. 
No beta hemolysis. 

Relation to oxygen—Strictly aerobic, 

Temperature—Optimal growth at 33° to 
37°C; no growth initiated at 20°C. 

Growth requirements—No growth in Ko- 
ser's citrate medium and Audureau’s me- 
dium. Very little growth in Hugh and Leif- 
son’s medium and peptone media. Growth 
enhanced by the addition of blood, serum, or 
ascites. 

Biochemical reactions—Oxidase-positive, 
catalase-negative. Nitrate and nitrite were 
not reduced. Acid from glucose, fructose, 
mannose, saccharose; some acid was pro- 
duced from starch, dextrine, and maltose. A 
trace reaction was found with galactose, tre- 
halose, and xylose. Minimal gelatinase and 
proteolytic activity. Indole was produced. 
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satis OAK- 
Fig. 1 (vama Bijsterveld). The new Moraxella strain. Four-hour culture showing the spongy cytoplasm 
of the cells characteristic of Moraxella species ( Bouin-thionin preparation, X 1750). 
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Fig. 2 (van Bijsterveld). Capsules of the new Moraxella strain (white capsule stain, 4000). 
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H.S was not produced. No urease activity 
was found. The methyl red test was nega- 
tive. Acetylmethylcarbinol was not produced. 
The phosphatase test was positive. Oxidative 
deamination of L-phenylalanine and DL-nor- 
leucine. Decarboxylase reactions are nega- 
tive. 

Antibiotic sensitivity—Highly sensitive 
for penicillin, streptomycin, chlorampheni- 
col, oxytetracycline, erythromycin. 

DNA base composition—Composed of 49 
mole% guanine + cytosine (CsCl buoyant 
density method). 

In Table 1 the differential characteristics 
of the carbohydrate splitting Moraxella spe- 
cies, i.e. M. amylolytica,? M. kingii,’ and the 
new Moraxella strain are presented. It must 
be remembered that M. saccharolytica 
(Flamm, 1956*°) has been identified as Fla- 
vobacterium meningosepticum." 

The species isolated from our patients dif- 
fered markedly in their proteolytic activity. 
While M. liquefaciens produced powerful 
proteases, liquefaction of serum by the car- 
bohydrate-splitting Moraxella could be dem- 
onstrated with difficulty. Likewise, gelatinase 
activity was minimal but could be detected 
by incorporating 396 w/v gelatine in the 
Moraxella base medium"? and treatment of 
the surface of the medium with saturated 
ammonium sulfate after a suitable time of 


JA incubation. 


b- 


TABLE 1 


DIFFERENTIAL CHARACTERISTICS OF THE CARBO- 
HYDRATE-SPLITTING MORAXELLA SPECIES 











M. M New 
Determination amy- kin m i Moraxella 
lolytica 81 Strain 
Catalase production + — en 
Serum liquefaction — -— (4-)* 
Gelatin liquefaction + -- (+) 
Beta hemolysis — + - 
Indole production -+ — Jl 
Acid from saccharose — — 4- 
Acid from fructose — — d 





* Weak reaction. 
t Beta hemolysis only with the 1-mm rabbit blood 
agar overlay medium. 
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DISCUSSION 


While relatively little attention has been 
given to host factors in the causation of Mo- 
raxella infection, there has always been 
much interest in the offensive powers of 
these conditional pathogens for which the 
bacterial proteases were thought to be re- 
sponsible. 

Since the isolation of M. lacunata and M. 
nonliquefaciens from corneal ulcers, the con- 
cept of the relation of virulence and patho- 
genicity to qualitative and quantitative dif- 
ferences in proteolytic enzymes became un- 
tenable. The role of bacterial proteases in the 
causation of angular lesions is still generally 
accepted. However, Thygeson and Kimura" 
reported the isolation of M. nonliquefaciens 
from cases of angular conjunctivitis that 
were clinically in no way different from 
those associated with proteolytic Moraxella. 
Also, proteases are very common with mi- 
croorganisms associated with infections of 
the outer eye and even with members of the 
normal conjunctival flora. It is difficult to see 
why these macerations would not occur more 
often in conjunctivitis if bacterial proteases 
alone were responsible. 

The localization of the macerations in Mo- 
raxella angular conjunctivitis was explained 
by the unfavorable ratio of the supposedly 
protective antiproteolytic tear enzymes and 
bacterial proteases at the canthi. Since tears 
tend to collect at the angles this explanation 
seems unlikely to begin with. 

We have isolated M. lacunata, M. liquefa- 
ciens, M. nonliquefaciens and a carbohy- 
drate-splitting Moraxella species from an- 
gular conjunctivitis. Even in the infections 
caused by the proteolytic species, we did not 
find a correlation between the amount or 
type of proteases and size or location of the 
maceration, which was rather clearly exem- 
plified in two of our two patients with 
ichthyosis. 

One common denominator, however, in all 
those infections was the typical Moraxella 
exudate with its predilection to accumulate 
at the angles. It is the combination of the co- 
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hering and adhering quality of the exudate 
and the chronicity of the infection that dis- 
tinguishes Moraxella infections from muco- 
purulent infections caused by other orga- 
nisms. 

Ichthyosis had changed the natural barrier 
of the eyelid folds at the internal canthi in 
our patients, facilitating the spread of the 
exudate well onto the skin at the commis- 
sures. The configuration of the macerated 
areas in our patients was rather similar to 
the extension pattern of the exudate. It 
seems much more likely that the size and the 
typical localization of the maceration is con- 
ditioned by contact of the skin with the ex- 
udate, rich both in bacterial and host meta- 
bolic products, including proteases from the 
inflammatory cells, rather than the interac- 
tion of bacterial proteases and protective an- 
tiproteolytic enzymes of the tears, 


SUMMARY 


Two Moraxella species, M. liquefaciens 
and a new carbohydrate-splitting Moraxella 
species that differed markedly in proteolytic 
activity were isolated from the exudate of 
two patients, sisters, with angular conjuncti- 
vitis characterized by large macerations. 
Generalized ichthyosis had changed the con- 
figurations of the canthi, allowing the exu- 
date to spread onto the skin. The extent of the 
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maceration and its localization appeared 
closely related to the position of the exudate. * 
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GNATHOSTOMA SPINIGERUM: AN UNUSUAL CAUSE OF OCULAR 
NEMATODIASIS IN THE WESTERN HEMISPHERE 


RonERT C. Tupor, M.D., anb Epwin Brarg, M.D. 
Harbor City, California 


According to Sirisamban,’ the first re- 
ported case of ocular gnathostomiasis was 
recorded in Thailand in 1936. He reported 
the second case in 1941 and alluded to two 
others which he had seen but had not re- 
ported. Neither of these reports has been 
previously cited in the Western ophthalmic 
literature. Six cases (eight reports?^?) of 
ocular gnathostomiasis have been well docu- 
mented in the Western literature prior to 
this paper. Two more cases have recently 
been reported from India.'? 

The present case is reported not only be- 
cause of its rarity, but also because it is 
unique in two respects: it is the second to be 
diagnosed in the western hemisphere, and it 
has been possible to establish with certainty 
that a minimum time of three and one-half 
years elapsed between ingestion of the worm 
and the appearance of clinical disease. 


CASE REPORT 


The patient, a 17-year-old, single, Filipino girl 
left Bocarra Ilorcas Norte, Luzon, in August, 1966. 
She visited relatives in Oahu and Maui, Hawaii, on 
her way to the continental United States. She has 
lived in Southern California since her arrival in 
September, 1966. In the Philippines she ate raw 
fresh-water shrimp prepared in a dish called 
“udang,” fresh water fish called bafigos, and the 
"walking catfish" (Clarias batrachus). 

On the evening of March 21, 1970, a dark spot, 
which moved, appeared in the visual field of the left 
eye. The patient awakened the following morning 
with decreased vision, redness and pain of the left 
eye. Finding no spontaneous improvement over the 
subsequent two days, she presented herself with 
these complaints on March 24, 1970. 

Ocular examination revealed the right eye was 
free of disease and possessed 20/20 vision without 
correction. Vision in the left eye was counting fin- 


From the Department of Ophthalmology, South- 
ern California Permanente Medical Group, Harbor 
City, California. 

Reprint requests to Robert C. Tudor, M.D., 
Southern California Permanente Medical Group, 
1050 Pacific Coast Highway, Harbor City, Califor- 
nia 90710. 








Fig. 1 (Tudor and Blair). Fundus photograph of 
the left eye taken six days after the onset of the 
patient's first symptoms. O — operculum of the reti- 
nal tear, T. H indicates the perimeter of the choroi- 
dal and subretinal hemorrhages. P marks the pre- 
retinal hemorrhage. E — macular exudate which 
developed six days after the onset of symptoms. The 
appearance of the fundus is otherwise unchanged 
from the time of the initial examination. 


gers at three feet. The left eye demonstrated the 
signs of a severe uveitis: marked conjunctival hy- 
peremia and ciliary flush, a blood-tinged hypopyon 
occupying the lower one-third of the anterior cham- 
ber, plasmoid aqueous superior to the hypopyon, and 
myriad red and white blood cell keratic precipitates. 
The pupil was round and regular and 6.0 mm in 
diameter. It reacted sluggishly and incompletely to 
direct and consensual light and accommodative 
stimuli. No synechiae were present. The lens and 
vitreous were clear. A choroidal and subret:nal 
hemorrhage four disk diameters in width was present 
one disk diameter superior temporal to the optic 
nerve head. A retinal tear was present in the area 
of hemorrhage, and preretinal and vitreous blood, 
which partially obscured the disk, had come from 
this source (Fig. 1). We believe the worm entered 
the eye at this point by boring through the sclera, 
choroid, and retina from the orbit." 

A 1.096 atropine ointment and 10.096 phenylephrine 
drops were instilled into the patient's eye. She was 
given prednisolone acetate 1.076 ophthalmic drops 
to place into the eye at hourly intervals and was 
instructed to return the following day. At 1 P.M. on 
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Fig. 2 (Tudor and Blair). The worm in the ante- 
rior chamber at surgery. The S-shaped form of the 
nematode is visible overlying the pupil and the 12 
o'clock meridian of the iris. 


March 26, the vision remained unchanged. The in- 
flanmatory response was markedly decreased and 
the hypopyon had disappeared almost completely. 
The plasmoid aqueous persisted. A red, immobile 
nematode was seen lying in the angle between five 
and seven o'clock. It floated about the anterior 
chamber when the patient's posture was changed. 

The patient was admitted and a complete history 
was taken anc a physical examination was performed 
by the patient’s internist. No signs or symptoms of 
systemic disease were found. 

By 7 P.M. on March 26, the patient was prepared 
for surgery and photographs were taken (Fig. 2). 
The worm was actively moving at this time. The 
globe was fixated and a keratome incision was made 
through the cormea at the anterior edge of the tem- 
poral limbus. A lacrimal cannula attached to a 5 ml 
syringe filled with sterile lactated Ringer’s solution 
was introduced into the anterior chamber through 
the keratome incision, and one end of the actively 
moving worm was aspirated into the cannula. The 
entire nematode was withdrawn from the eye. A 
single 7-0 silk suture was used to close the kera- 
tome incision; 2 mg of dexamethasone in 0.5 ml of 
diluent were injected subconjunctivally over the in- 
ferior portion of the globe at the conclusion of sur- 
gery. After 1.0% atropine ointment and corticoste- 
roid (Cortisporm) ointment were instilled into the 
eye, a patch and shield were applied. 

The patiert's postoperative course was unevent- 
ful. The following points were of interest: two 
highly refractile, fine white strands looking like 
mucus were noted on the iris near the keratome in- 
cision on March 27. These strands disappeared as 
the inflammatory response in the anterior chamber 
diminished. We believe them to have been secretions 
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from the parasite. By March 30, the visual acuity 
was correctable to 20/50. A +4 cellular reaction was, 
present in the anterior chamber at this time. When 
examined on April 1, the patient complained of de- 
creasing visual acuity, and a yellow exudate was 
seen in the macular area for the first time. By April 
6, the best corrected vision was 20/100, but the 
yellow macular exudate had completely cleared leav- 
ing only a small degree of macular edema. There 
were +2 cells in the anterior chamber at this time. 
The patient was continued on prednisolone acetate 
1.0% four times daily, and on April 14 the anterior 
chamber contained only an occasional cell, the vision 
was 20/50 with —1.25 sph. © —1.00 cyl. ax. 10, 
and gliosis had occurred in the area of the choroidal 
and subretinal hemorrhage. A few folds of the in- 
ternal limiting membrane of the retina were present. 

Complete blood counts performed on March 24 
and 26 showed 75 and 85% polymorphonuclear leu- 
kocytes and 4 and 2% eosinophils, respectively. The 
corrected sedimentation rate was 26 mm/hour. 
These were the only abnormal or borderline labora- 
tory test results. Three stool examinations for ova 
and parasites were negative and three blood smears 
were negative for microfilaria. Immunoelectropho- 
resis and special procedures for the determination 
of IgE were performed and were normal. 

The patient disappeared from follow-up between 
April 1 and June 25. On June 25 the best corrected 
vision was 20/20 in the right and counting fingers 
at one foot in the left eye. Fibrous tissue bands ex- 
tended from the worm’s point of entrance into and 





Fig. 3 (Tudor and Blair). Fundus photographs 
of the left eye three months after the onset of first 
symptoms. Same field of view as Figure 1. The fi- 
brous bands outlining the course of the worm 
through the vitreous and the retinal detachment 
produced by their traction on the retina are clearly 
seen. The bands originate and terminate at points 
where the worm contacted the retina. 
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through the vitreous, outlining the path which the 
worm had traversed. Contraction of these fibrous 
bands had produced total detachment of the retina 
(Fig. 3). We think that excretions of the worm 
produced this reaction. 


DISCUSSION 


The nematode genus, Gnathostoma, was 
first described and named by Richard Owen 
in 1836 when he found the worm in a tumor 
of the stomach wall of a tiger which had died 
in the London Zoological Gardens.? At the 
present time approximately 20 species of 
Gnathostoma have been described.'? Of these 
species, only three, with certainty, have been 
found as the cause of human gnathostomia- 
sis: G. spinigerum, G. hispidum, and G. viv- 
errina.* These species are found primarily 
in Southeast Asia and in the Japanese, Phil- 
ippine, and Indonesian archipelagoes. G. spi- 
nigerum is by far the most common cause of 
human infection and was the worm removed 
from the eye of our patient.*® 

While alive, the worm was red-orange in 
color and measured approximately 4.5 mm 
long by 0.5 mm wide. The color comes from 
oxyhemoglobin retained in solution in the 
worm's body fluids.!9 The head bulb had 
four rows of hooklets. From the most ante- 
rior row to the most posterior row the mini- 
mum numbers of hooklets in each row, were 
respectively: 27, 33, 40, and 48. A precise 
hooklet count was not possible since they 
could only be counted from lateral view. Spi- 
nation of the body was prominent over its 
anterior half but the single, pointed 10y-long 
spines became shorter posteriorly until they 
were ultimately lacking on the posterior 
fourth of the body. The morphologic charac- 
ters of the larva are consistent with a diag- 
nosis of G. spinigerum.?? 

Gnathostomes can infect all human soft 
tissues. As a result, the signs and symptoms 
of human gnathostomiasis are protean and 
depend, in the individual case, upon the ran- 
dom migration of the larva through the host 
tissues, Most commonly, human gnathosto- 
miasis is observed as a cutaneous larva mi- 
grans. Rangoon tumor (Burma), Embassy 


OCULAR NEMATODIASIS 187 





Fig. 4 (Tudor and Blair). Photomicrograph of 
the third-stage larva in life. Note the well-defined 
head with its four rows of hooklets and the trans- 
verse striations of the body. These striations are 
composed of single pointed spines which are 10 p 
long anteriorly but which diminish in length until 
they disappear posteriorly. Also note the wel--de- 
fined divisions of the alimentary tract. Lying along- 
side the anterior portion of the esophagus, E, are 
four muscular tubes called the cervical sacs, C, 
which play an important role in swelling and con- 
traction of the head bulb. The arrows indicate the 
posterior edges of the cervical sacs. B is an air bub- 
ble. 


disease, or Yangtze river edema, consulate 
disease (Nanking), and Shanghai rheuma- 
tism are some of the local names used to de- 
scribe a cutaneous larva migrans which may 
be caused by gnathostomes.'^!* Less com- 
monly, disease of the CNS, eyes, lungs and 
pleura, urinary tract, intestines, mastoid si- 
nuses and uterus has been reported as 
having been caused by the larvae of gnath- 
ostomes,!^15192? Congenital infection of the 
newborn is also known to occur.?? 

Since G. spinigerum was reported for the 
first time in 1889 as a cause of human dis- 
ease—producing a breast abscess in a 
Siamese woman—human infection 
gnathostomes has been reported with in- 
creasing frequency.?* Subsequently most hu- 
man cases have been reported from Thailand 
and Japan, although human gnathostomiasis 
has also been reported in Malaysia, Burma, 
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Fig. 5 (Tudor and Blair). Photomicrograph of 
the head and anterior body of the third-stage larva 
after fixation in formalin. Numerous artifacts have 
been created by the shrinkage produced by this fixa- 
tive; 70% ethanol containing 5% glycerin and 
warmed to the vapor point is the proper fixative for 
nematodes. J = the massive labia about the mouth 
which give the genus its name. H = the four rows of 
hooklets on the head bulb. The minimum counts for 
each of the foar rows in the pictured specimen were 
27, 33, 40, anc 48, respectively. F = one of the fine 
body hooklets seen highlighted against a diffraction 
image produced by the thickness of the specimen. 


Vietnam, China, India, Pakistan, the Philip- 
pines, Israel, and North Queensland, Aus- 
tralia. In Thailand the infection is so com- 
monly recognized as not to warrant report- 
ing of individual cases. 

The life cycle of the gnathostomes is quite 
complex. Dzengsvang has elucidated the cy- 
cle.1523252¢ During the three larval stages, 
the parasite lives first in fresh water, then 
successively in two intermediate hosts ( cope- 
pods and cold-blooded vertebrates), and 
finally reaches maturity in the definitive 
host. The adult worms produce eggs which 
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are passed in the host’s feces to begin the cy- 
cle again. 

The known natural definitive hosts of G. 
spinigerum include wild and domestic felines 
and dogs. The adult male and female worms 
cohabit in tumors of the stomach wall and eggs 
are layed in the lumen of the host’s gut via a 
small opening at the mucosal surface of the 
tumor. Eggs develop and hatch about one 
week after entering fresh water. Free-swim- 
ming, first-stage larvae emerge and die unless 
ingested by one of several species of cyclops, a 
fresh water crustacean (copepod), within 
two or three days. If ingested, the first-stage 
larvae penetrate into the body cavity of the 
copepod, molt twice, and in approximately 
one week become third-stage larvae (Figs. 4 
and 5). Fish, snakes, or frogs eat the copepod 
and the larvae migrate from the intestinal 
tract of these animals into their muscles where 
they become encapsulated, If these infected 
second intermediate hosts are eaten by an- 
other animal capable of serving as a second 
intermediate host for the worm, the worm 
re-encapsulates without further development. 
When the definitive host eats the second in- 
termediate host, the third-stage larvae pene- 
trate the walls of the stomach or duodenum, 
migrate into the host’s liver, muscles, and 
connective tissues, molt twice and then return 
to the wall of the stomach where they mature 
and produce the characteristic nodules. 

Man is an abnormal host for gnatho- 
stomes. The third-stage larvae undergo their 
characteristic tissue migration but cannot 
reach maturity in man. The larvae may wan- 
der aimlessly into all parts of the body. As 
they bore through the tissues they sometimes 
produce the signs and symptoms of clinical 
disease—although we have seen how they may 
also move about without symptoms, They fail 
to return to the stomach as mature adult 
worms, and the ova-producing nodules of the 
upper GI tract do not develop. Thus humans 
are not considered to be infective even when 
harboring worms. 

The question of the mode of human infec- 
tion has often been discussed. There are two 
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possible ways in which the mammalian host 
can be infected. The most common is by the 
ingestion of the infected second intermediate 
host. A rare means of infection can be by the 
ingestion of infected copepods in drinking 
water. This has been experimentally demon- 
strated in pigs and has been suggested to oc- 
cur in G. procyonis infections.?^:?* However, 
human infection is more often acquired by 
eating raw or improperly cooked fish, either 
through carelessness or through choice. There 
is no experimental evidence that infection 
can occur through the skin. 

The diagnosis of human gnathostomiasis 
can be made only by removal and morpho- 
logic identification of the larvae. An eosino- 
philia or elevation of sedimentation rate is 
more often absent than present in gnathosto- 
miasis.?? 

In every reported case of ocular gnathosto- 
miasis in which the time of onset of symp- 
toms has been mentioned, it has been in the 
evening. The increased motility of the worm 
noted by us at surgery may explain this phe- 
nomenon. 


SUMMARY 


A 17-year-old Philippine girl suddenly de- 
veloped a severe uveitis of the left eye three 
and one-half years after leaving Luzon, The 
uveitis was caused by a third stage larva of 
Gnathostoma spinigerum which had entered 
the globe by boring through the sclera, cho- 
roid, and retina superior to the optic disk, 
traversing the vitreous, entering the anterior 
chamber after penetrating the ciliary body 
and iris. The larva was successfully removed 
by aspiration and vision returned to 20/50 
four days postoperatively only to be reduced 
to light perception three months later when 
fibrous bands that formed along the path 
traveled by the worm through the vitreous 
contracted and produced retinal detachment. 
No systemic signs or symptoms of parasitic 
infection were apparent in the patient. 

This is the second case of ocular gnath- 
ostomiasis reported from the Western hemi- 
sphere and is interesting because it de- 
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veloped three and one-half years after the 
patient’s last exposure to a source of infec- 
tion. 

Addendum: Since this paper was sub- 
mitted for publication, a report of two human 
gnathostome infections in native-born Mexi- 
cans, who had never left their country, has 
come to our attention. One of these infections 
was ocular (diagnosed in 1967 by Dr. E. 
López-Quifiones of Mexico City) and the 
other involved the abdominal wall. Species 
identification was not possible in these two 
cases. This report antedates ours and accord- 
ingly describes the first known cases of hu- 
man gnathostomiasis in the western hemi- 
sphere.?? 
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EVALUATION OF 48 CASES OF ORBITAL EXENTERATION 


J. EaRL RATHBUN, M.D., CROWELL BEARD, M.D., AND Marvin H. Quicxert, M.D. 


San Francisco, California 


Orbital exenteration is a radical surgical 
procedure. It must, however, be done when 
less radical operations, local chemosurgery, 
or irradiation will not eradicate malignant 
tumors of the orbit or periorbital tissues. A 
critical review of the literature reveals little 
information on results of orbital exentera- 
tions. Naquin* reported 48 orbital exentera- 
tions performed at the Wilmer Ophthalmo- 
logical Institute ; Simons and associates? pre- 
sented follow-up data on 31 patients who 
had undergone exenteration for malignant 
orbital and periorbital tumors; and Jones 
and Reese? reported on rhabdomyosar- 
coma treated with exenteration, irradia- 
tion, or both. In order to further assess 
the value of orbital exenteration and to de- 
termine which types of tumors respond best 
to this radical surgery, all orbital exentera- 
tions done on both the private and clinic ser- 
vices at the University of California, San 
Francisco, were extensively evaluated and 
are reported here. Each tumor type was ex- 
amined separately, since each has individual 
characteristics of growth rate, recurrence, 
type of spread, and of response to other mo- 
dalities used in place of or in conjunction 
with orbital exenteration. 


CLINICAL DATA 


Between 1940 and the present, 48 orbital 
exenterations were done within the Depart- 
ment of Ophthalmology of the University of 
California, San Francisco. Full descriptions 
of the operative techniques have been re- 
ported elsewhere.*? Basically, the orbital 
contents and periosteum were removed in 
each case; the amount of eyelid skin excised 


From the Department of Ophthalmology, Uni- 
versity of California, San Francisco, California. 
Doctor Rathbun is a Fellow in ophthalmic plastic 
surgery supported by USPHS Training Grant N. 
EY 00011-15. 

Reprint requests to Dr. Rathbun, 858 Fourth 
Street, Santa Rosa, California 95403. 


° 191 


varied with the location and extent of the tu- 
mor. Grossly involved bone was removed by 
rongeur until bone of normal consistency 
was encountered. The area of resected bone 
and the orbital apex were treated with elec- 
trocautery. Frontal, ethmoid, and maxillary 
sinuses were removed as necessary. A split- 
thickness skin graft from the thigh was used 
to line the orbital defect in 43 patients ; tem- 
poralis muscle flaps were used in the remain- 
ing five. Radiation therapy, chemosurgery, 
or the two together were used postopera- 
tively if indicated. Recurrences were treated 
by operation, or by irradiation and chemo- 
surgery alone or combined. 

Basal cell carcinoma—Orbital exentera- 
tions were done for advanced basal cell car- 
cinoma in 14 patients (Table 1). Frontal, 
ethmoid, and/or maxillary sinuses were also 
exenterated in seven of the patients. Eleven 
of the patients were men ; the average age at 
time of operation was 62 years (range: 23 to 
82 years). The known duration of the carci- 
noma prior to operation ranged from one to 
25 years. All but two of the tumors had been 
treated with surgical, chemical, or radiation 
therapy prior to exenteration. 

Four patients are alive after five years of 
follow-up without recurrence; one died after 
more than five tumor-free years. Two pa- 
tients, aged 38 and 44 years at the time of ex- 
enteration, survived five years but died of 
tumor recurrence seven years and nine 
years, 10 months, respectively, after exenter- 
ation. The latter had had two additional op- 
erations for recurrence of bony tumor inva- 
sion. Four patients are living without recur- 
rent disease one and one-half to five years 
after exenteration. Three patients diec in 
less than five years of causes that were not 
tumor related. 

Squamous cell carcinona—Of six cases of 
advanced squamous cell carcinoma, three 
originated from the conjunctiva, two from 


Case No., 
Age, and 


Sex 


Eye 


Removed 
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Site of Tumor and 
Duration Prior to 
Exenteration 


TABLE 1 
DATA FROM 14 PATIENTS UNDERGOING ORBITAL EXENTERATION FOR BASAL CELL CARCINOMA 
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Postex- 
entera- 
tion 


Radia- 


tion 


Postex- 
entera- 
tion 
Chemo- 
surgery 


Results 


JULY, 1971 


Comment 


a E RR 


1. 71-M 


2. 77-M 


3. 44-F 


4. 77-M 


5. 23-M 


6. 74-M 


7. 38-F 


8. 61-M 


9, 82-M 


10. 75-M 


11. 59-M 


Left 


Left 


Left 


Right 


Left 


Left 


Left 


Left 


Right 


Right 


Left 


Left 


Basal cell 
carcinoma of left 
medial canthus 
extending into 
orbit, X9 years 
Basal cell 
carcinoma upper 
eyelid and medial 
canthus involving 
tear sac, X22 years 
Basal cell 
carcinoma upper 
eyelid with 
involvement of 
superior orbital 
nerve, X6 years 


Basal cell 
carcinoma upper 
eyelid, X4 years 


Basal cell 
carcinoma lower 
eyelid and orbit, 
X6 years 


Basal cell 
carcinoma lower 
eyelid, X8 years 
Basal cell 
carcinoma of inner 
canthus and orbit 
with eye fixed to 
inferior orbital 
rim, X14 years 
Basal cell 
carcinoma lower 
eyelid, X6 years 
Basal cell 
carcinoma lower 
eyelid and orbit, 
X7 years 

Basal cell 
carcinoma lateral 
canthus extending 
into orbit, 
X1-year 

Basal cell 
carcinoma lower 
eyelid and orbit, 
X6 years 

Basal cell 
carcinoma lower 
eyelid and orbit, 
X4 years 


No 


No 


No 


Yes 


Yes 


No 


No 


No 


Yes 


No 


No 


Died with 
intracranial 
hemorrhage 4 
years 5 months, 
tumor-free 
Died of 
cerebral 
hemorrhage 

5 years 1 month, 
tumor-free 
Died 9 years 

10 months with 
tumor 
probably 
present 


Died tumor-free 
at 2 months of 
uremia and 
pneumonia 
Alive 16 years 
tumor-free 


Died at 9 months 
of cardiac disease, 
tumor-free 

Died 7 years 
with intracranial 
extension 


Alive 73 years, 
tumor-free 


Alive at 6 years, 
tumor-free 


Alive 5 years, 
9 months, 
tumor-free 


Alive 4 years, 
5 months, 
tumor-free 


Alive 2 years, 
5 months, 
tumor-free 


Reoperations 

in 1946 and 
1953 for 
recurrent 

tumor of frontal 
and zygomatic 
bones 


Reoperations 1956 
and 1959 for re- 
currence in orbital 
roof, tumor-free, 
X10 years 


Maxillary and 
ethmoid sinuses 
exenterated 


Frontal and 
maxillary sinuses 
exenterated 
Exenteration of 
ethmoid and 
sphenoid sinuses 


Maxillary sinus, 
lateral orbital 
wall, orbital floor, 
and zygomatic 
arch removed 
Medial orbital 
wall, ethmoid and 
frontal sinuses 
removed 
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Postex- — Postex- 
Case No., NN Site of Tumorand entera- entera- 
Age, and Reavy eid Duration Prior to tion tion Results Comment 
Sex Exenteration Radia- Chemo- 
tion surgery 
i NEN E M E Ar 
13. 65-M Left Basal cell Yes No Alive 1 year, Inferior orbital 
carcinoma lower 5 months, rim, maxillary and 
eyelid, orbit, and tumor-free ethmoid sinuses 
inferior orbital removed 
rim, X25 years 
14. 73-F Left Basal cell No Yes Alive 1 year, Frontal, maxillary 


carcinoma inner 
canthus and orbit, 
X1-+year 


and ethmoid 
sinuses removed 


tumor-free 


NNNM 


the eyelid skin, and one from the tear sac 
(Table 2). The patients’ ages ranged from 
61 to 77 years. 

The three patients with squamous cell car- 
cinoma of the conjunctiva are tumor-free af- 
ter five months, six and one-half years, and 
13 years, respectively. The two patients 
whose initial lesion was in the eyelid skin 


died of causes unrelated to their tumor at 21 
months and seven years, five months, respec- 
tively. The patient whose primary tumor had 
originated in the tear sac died of accidental 
causes one year, nine months, postopera- 
tively. None of these patients required any 
further surgical or radiation therapy. 
Melanoma—EKight patients underwent 


TABLE 2 
DATA FROM SIX PATIENTS UNDERGOING ORBITAL EXENTERATION FOR SQUAMOUS CELL CARCINOMA 
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Case No., Site of Tumor and  Postexentera- Postexentera- 
Age, and R y " Duration Prior to tion tion Chemo- Results Comment 
Sex "um Exenteration Radiation surgery 
a nn nnn MM n 

15. 76-F Right Squamous cell No No Died of 
carcinoma of lower myocardial 
eyelid invading infarction at 21 
orbit, X40 years months tumor-free 

16. 73-M Right Squamous cell No No Accidental 
carcinoma of death 1 year, 
tear sac, 9 months, 
X14 years tumor-free 

17. 60-M Right Squamous cell No No Alive 133 years, 
carcinoma of tumor-free 
conjunctiva, 
X4 years 

18. 77-M Right Squamous cell No No Died of 
carcinoma pneumonia 7 
upper eyelid, years, 5 months, 
x2 -ryears tumor-free 

19. 76-M Left Squamous cell No No Alive 63 
carcinoma of years, tumor- 
conjunctiva, free 
X2 years 

20. 61-M Left Squamous cell No No Alive 7 months, 


carcinoma of 
conjunctiva, 


X15 months 


tumor-free 
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TABLE 3 
DATA FROM EIGHT PATIENTS UNDERGOING ORBITAL EXENTERATION FOR MELANOMA 
Case No., Site of Tumor and  Postexentera- Postexentera- 
Age, and R Eye Duration Prior to tion tion Chemo- Results Comment 
Sex emoved Exenteration Radiation surgery 
21. 58-F Left Melanoma of con- No Last seen 9 years 
junctiva, 3 large postoperation, 
nodules in lower tumor-free 
fornix, X3-+ months 
22. 79-F Left Melanoma of con- No No Died of heart dis- 
junctiva, X6 years ease 5 years, 6 
months, tumor-free 
23. 29-F Left Melanoma of con- No No Died of metastases 
junctiva, X4 years 4 years, 10 months 
24. 48-F Right Melanoma of con- Yes No Died of metastases 
junctiva, X5 months 3 years, 9 months 
25. 50-M Right Melanoma of con- No No Accidental death at 
junctiva, X1 year 14 months, 
tumor-free 
26. 58-F Right Choroidal melanoma No Alive 19 years, 
extending into orbit tumor-free 
27. 60-F Right Choroidal melanoma No No Died of Maxillary 
with extensive metastases, sinusec- 
orbital involvement, 10 years tomy and 
X4 years cautery 
to remain- 
ing tumor 
in supe- 
rior and 
inferior 
orbital 
fissures 
28. 38-F Right Melanoma of orbit No No Died of metas- 


with history of ex- 
cision of melanoma 
of arm 7 years before 


orbital exenteration for malignant melanoma 
(Table 3). This originated in the conjunc- 
tiva in five patients, the choroid in two pa- 
tients, and the orbit in one patient in whom 
the tumor was possibly related to a skin mela- 
noma excised from the arm seven years be- 
fore. The average age of these patients was 
52.5 years (range: 29 to 79 years) ; seven of 
the eight were women. 

Of the patients with conjunctival mela- 
noma: two died of metastatic tumor at three 
years, nine months, and four years, ten 
months, respectively; one died accidentally 
at 14 months; one 1s alive after nine years 
without recurrence; and one died five years, 
six months, postoperatively, apparently free 
of melanoma. One patient with advanced or- 


tases, 6 months 


bital involvement from choroidal melanoma 
died of metastatic disease 10 years later; the 


remaining patient with choroidal melanoma 


is alive with cure 19 years after operation. 
The patient with orbital melanoma died six 
months postexenteration of metastatic dis- 
ease. 

Rhabdomyosarcoma—Five patients, aged 
one and one-half to six years (average four 
and one-third years), underwent orbital ex- 
enteration for rhabdomyosarcoma, followed 
by irradiation in three (Table 4). One pa- 
tient died of cardiac arrest two hours postop- 
eratively. One patient (irradiated) died of 
tumor at nine months, while two are alive 
without recurrence at nine and one-half 
years and 13 years (irradiated). One patient 
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TABLE 4 
DATA FROM 5 PATIENTS UNDERGOING ORBITAL EXENTERATION FOR RHABDOMYOSARCOMA 


Pix Ma Eve Site of. Tumor and Postexentera- Postexentera- 
n d Sex R y - Duration Prior to tion tion Chemo- Results Comment 
xxm "rn Exenteration Radiation surgery 
29. 6-M Left Rhabdomyosarcoma Yes No Alive 13 yr, tumor — 
X2 weeks free 
30. 14-F Left Rhabdomyosarcoma Yes No Died 9 months of — 
X6 months extensive intra- 
cranial involvement 
31. 5-F Right | Rhabdomyosarcoma No No Alive 93 year, — 
X6 weeks tumor free 
32. 3-M Right | Rhabdomyosarcoma No No Died 2 hours, post- — 
X1 month operatively of 
cardiac arrest 
33. 6-M Left Rhabdomysarcoma Yes No Alive 2 years, 10 Reoperat- 
X3 weeks months, tumor ed for re- 
free currence 
84 month 
postexent- 
eration 


with recurrence discovered nine months af- 
ter operation is alive two years and 10 
months postexenteration, apparently tumor- 
free after a course of radiation therapy. 

Lacrimal gland tumors—Of eight orbital 
lacrimal gland tumors leading to orbital ex- 
enteration, five were adenocarcinomas and 
two were mixed tumors (Table 5). One, on 
frozen section, was misdiagnosed as adeno- 
carcinoma, while permanent sections showed 
lymphosarcoma. One accessory lacrimal 
gland tumor was an adenocarcinoma, The 
patients ranged in age from 22 to 80 years 
(average, 58 years). 

Of the five patients with adenocarcinoma 
of the orbital portion of the lacrimal gland: 
three died at 12 months, 15 months, and 24 
months postexenteration of metastatic dis- 
ease; one died of accidental causes 10 
months postoperatively with recurrent tumor 
present; and the fifth is alive seven months 
postexenteration. Two of these five patients 
had extensive resection of involved bone. 
The patient whose adenocarcinoma had orig- 
inated in an accessory lacrimal gland devel- 
oped cervical lymph node metastases two 
years and four months postoperatively ; 
treatment was with irradiation followed by 
neck dissection. He died three years and 10 


months postexenteration of cardiac disease. 
One patient with mixed tumor had no recur- 
rence after three years while the other was 
treated with chemosurgery for recurrence 
four months postoperatively and is alive 
with no further recurrence at four years and 
two months after operation. The latter pa- 
tient had had frontal and maxillary sinusec- 
tomies at the time of orbital exenteration. 
The patient with a final diagnosis of lympho- 
sarcoma underwent radiation therapy post- 
operatively and died tumor-free eight years 
postexenteration. 

Other orbital tumors—Six patients pre- 
sented with other types of orbital tumors ( Ta- 
ble 6) : sarcomatous tumor (four patients) ; 
benign, rapidly growing granulomatous in- 
flammation (one patient); and sebaceous- 
gland carcinoma of the upper and lower 
eyelids ( one patient). Their ages ranged from 
15 months to 82 years. 

Three of the four patients with sarcoma- 
tous tumors are alive five years and three 
months, 17 years, and 23 years postopera- 
tively. The fourth died of tumor 22 months 
postexenteration. The one patient with seba- 
ceous-gland carcinoma died seven months 
postoperatively from a probably primary 
lung tumor. One patient underwent exenter- 
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TABLE 5 
DATA FROM NINE PATIENTS UNDERGOING ORBITAL EXENTERATION FOR LACRIMAL GLAND TUMORS 


Sr 


Type and Site of Postex- 
Case No., Eye Tumor and Duration Postex- enteration 
Age, and Sex Removed Prior to SDTEFADOR., | Chama Results Comment 
Exenteration Radiation surgery 
34. 60-F Left Anaplastic Yes No Died of 
carcinoma of metastases 
orbit originating at 2 years 
from lacrimal 
gland, X3 weeks 
35. 22-F Left Adenocarcinoma No No Died with Superior and 
of lacrimal gland, metastases lateral orbital 
extensive orbital at 15 months walls resected 
involvement, 
X4 years 
36. 76-F Right Lymphosarcoma of Yes No Died of 
lacrimal gland, pneumonia 8 
X6 months years, tumor-free 
37. 67-M Left Malignant mixed No No Last seen 3 years 
tumor of lacrimal postoperation, 
gland, X2 years tumor-free 
38. 44-M Left Malignant mixed No Yes Alive 4 years, Maxillary and 
tumor of lacrima! 2 months, frontal 
gland-“benign tumor-free sinusectomies. 
mixed tumor” Recurrence 
excised 20 years at 4 months 
before treated with 
chemotherapy 
39. 58-M Left Adenocarcinoma No No Died 3 years, Cervical node 
of accessory 10 months metastases. 
lacrimal gland, cardiac disease, Neck dissec- 
X7 months tumor-free tion done 23 
years later 
40. 59-F Right Adenocarcinoma Yes No Died of 
of lacrimal gland, metastases 
X6 months at 1 year 
41. 80-F Left Adenocarcinoma Yes Yes Died accidentally, 
of lacrimal gland, 10 months, with 
X2 years recurrent tumor 
42. 60-M Left Adenocarcinoma Yes No Alive 6 months, Lateral orbital 


of lacrimal gland, 
X2 months 


————————————————————————M— MÀ 


ation after multiple surgical procedures and 
irradiation had failed to control what was di- 
agnosed microscopically as benign granu- 
lomatous infammation. She died eight months 
postexenteration in another hospital with ex- 
tensive pulmonary infiltration. An autopsy 
was not permitted. 


DISCUSSION 


The compiled data by disease entity are 
presented in Table 7. While it is difficult to 
form conclusions from relatively small num- 


tumor-free wall and part 
of sphenoid 


bone excised 





bers of advanced tumor cases, it is our im- 
pression that orbital exenteration is a neces- 
sary and valuable procedure used either 
alone or in conjunction with radiation ther- 
apy and possibly local chemosurgery. Sys- 
temic chemotherapy was not administered to 
any patient in this series though consultation 
regarding its use was obtained in several ' 
cases. 

In basal cell carcinoma, the results ap- 
peared to be good when all involved tissue 
and bone was removed, Twelve of our 14 pa- 
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TABLE 6 
DATA FROM SIX PATIENTS UNDERGOING ORBITAL EXENTERATION FOR MISCELLANEOUS TUMORS 











Type and Site of P Postex- 

Case No., Eye Tumor and Duration OSÉX- — enteration Resul C 

Age, and Sex Removed Prior to PAP cane as Chemo- GSUS TOR 
Exenteration aton surgery 

43. 35-F Left Fibromyxosarcoma No No Alive 23 years, 
of orbit, X1 year tumor-free 

44. 56-F Right Benign, rapidly No No Died 8 months Ethmoids and 
growing granulo- with lung infil- maxillary 
matous inflamma- trations, no sinuses 
tion, X7 months autopsy removed 

45, 9-M Left Sarcoma of orbit, No No Died 22 months 
X3 months of tumor 

extension 

46. 29-M Left Fibrosarcoma of No No Alive 17 years, Orbital floor 
orbit with infiltra- tumor-free and ethmoids 
tion of inferior removed 
and lateral orbital 
walls, X2 years 

47. 15 Left Undifferentiated Yes No Alive 5 years, 

month-F sarcoma of orbit, 3 months, 
X5 weeks tumor-free 

48. 82-M Left Sebaceous gland No No Died of probably 
carcinoma upper primary lung 
and lower eyelids, tumor, 7 months 


X2 months 





TABLE 7 
SUMMARY OF DATA FROM 48 PATIENTS UNDERGOING ORBITAL EXENTERATION FOR TUMOR 








Dead at Less than 


Alive at Five-Year Survivals 





TON Total No. Less Mot Five Years 
Patients Five Years’ y No With 
ontumor Tumor 
Follow-up Dead: Destin Recurrence Recurrence 

Basal cell carcinoma 14 4 3 5* 2 
Squamous cell carcinoma 

conjunctiva 3 1 2 

skin 2 1 I" 

tear sac 1 1 
Melanoma 

conjunctiva 5 1 2 Z2" 

choroid 2 1 1 

orbit 1 1 
Rhabdomyosarcoma 5 1 1 1 2 


Lacrimal gland 
malignant mixed tumor 
adenocarcinoma 
adenocarcinoma of 


Cn bo 
— 
— 
Ww 


Sebaceous gland carcinoma 
Granulomatous inflammation 


accessory lacrimal gland 1 1 
lymphosarcoma 1 dal 
Fibromyxosarcoma 1 1 
Fibrosarcoma 1 1 
Undifferentiated sarcoma 2 1 1 
1 
1 





* One in this group now deceased. 
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tients had no recurrence (Table 1), while the 
two with recurrence survived seven years 
and nine years, ten months, before succumb- 
ing to their disease. Simons and associates? 
experienced similar good results with basal 
cell carcinoma. Naquin,! however, encoun- 
tered six tumor deaths and one additional re- 
currence in 10 cases of basal cell carcinoma. 
It is obviously important that all involved 
tissue and bone be excised, including sinuses, 
if necessary. 

Our results with cases of squamous cell 
carcinoma have been excellent with no tumor 
recurrences to date. This is at variance with 
the experiences reported by Naquin (recur- 
rence in the one patient followed for longer 
than two months) and by Simons and associ- 
ates (two tumor deaths in three cases). 

Melanomas, being highly metastatic, usu- 
ally carry a poor prognosis. While pre-exen- 
teration evaluation for metastases was nega- 
tive in our eight patients with melanoma, an 
early metastasis might well have been unde- 
tectable. While metastases and tumor deaths 
did occur in our postexenteration melanoma 
patients, one year without recurrence in four 
of eight, five vears without recurrence in 
three of eight, and the five-year survival of 
one patient with recurrence attests to the 
benefits of orbital exenteration in otherwise 
hopeless cases. Choroidal melanomas were 
found to have a poor prognosis even after 
orbital exenteration by Simons and his team 
(one of five patients tumor-free at three 
years) and by Naquin (two of eight free of 
disease after two years). The two patients in 
our series with extension of choroidal mela- 
noma both survived five years, but one had 
recurrence. Conjunctival melanomas were 
not reported by Simons’ group; Naquin re- 
ported no recurrences in three patients. Our 
two tumor deaths in five exenterations were 
not as encouraging. 

Rhabdomyosarcoma has been discussed 
extensively by other authors with a generally 
accepted survival rate of approximately 
5096.* Our small series correlates well with 
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this figure. Even though one of our cases is 
alive and tumor-free after nine and one-half 
years without postoperative radiation ther- 
apy, we believe that radiation therapy, post- 
operatively, even when no tumor is known to 
have been left, is of value considering the se- 
verity of this particular disease process. The 
course of radiation therapy is usually begun 
two to three weeks after the operation to al- 
low for sufficient healing. Sagerman and as- 
sociates’ reported excellent results with radi- 
ation alone after biopsy of orbital rhabdo- 
myosarcoma. This may well prove to be ade- 
quate therapy in this disease thus excluding 
the use of exenteration. 

Of the lacrimal gland tumors, adenocarci- 
noma had a poor prognosis despite apparent 
complete removal. Three patients with or- 
bital lacrimal gland adenocarcinoma died of 
metastatic disease and one died of other 
causes with known recurrence within two 
years of operation. Follow-up for the two 
patients with far advanced mixed tumor was 
too short to allow for definite conclusions, 
but the results are promising to date. Naquin 
reported recurrences in two patients with 
mixed tumor of the lacrimal gland while Si- 
mons and associates did not report specific 
data on lacrimal gland tumors. From our ex- 
perience with the misdiagnosis of adenocar- 
cinoma on frozen sections for what was di- 
agnosed as lymphosarcoma on permanent 
sections, we believe it is best to have a biopsy 
with permanent sections before an exentera- 
tion is done. We feel the treatment of choice 
in lymphomatous disease is radiation therapy 
or systemic chemotherapy. 

The technique of orbital exenteration as 
outlined has worked so well with skin grafts 
that we believe a temporalis muscle flap 
should be used only in children or in patients 
for whom care of the socket would be diffi- 
cult. The advantages of a skin-lined socket 
are the ability to detect recurrences early, 
and the ability to treat them directly. The ° 
only minor problems encountered with a 
skin-lined orbit have been the care of des- 
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quamated skin and the occasional fistula de- 
veloping between the orbit and the ethmoid 
air cells or the nose. None of the skin grafts 
has reacted unfavorably to postexenteration 
irradiation. We have not recently used the 
technique of orbital granulation as this also 
prevents observation for tumor recurrence. 

All but one of the 48 patients in this series 
adjusted to their postoperative appearance 
and care with little difficulty. The one patient 
had significant alcoholic and depressive 
problems both before and after exenteration. 
Many of the patients, especially those with 
long-standing basal cell carcinoma, stated 
that they felt relieved that the tumor had 
been removed and that the possibility of re- 
currence could be closely observed. Many of 
the patients tried prosthetic devices attached 
either to spectacles or directly to the skin for 
cosmetic improvement but all decided that a 
patch was better. Their main objections to 
the prosthesis were: a fixed-stare appear- 
ance, difference in “skin” color as the facial 
skin changed during the seasons and with 
age, and sensitivity to the adhesives used to 
attach the prosthesis. 

Each patient in this series presented with 
a neoplasm which could not be treated by 
any surgical procedure less radical than an 
orbital exenteration if all tumor was to be 
removed with adequate margins. However, 
many of these cases could have been treated 
easily at an early stage of their disease but 
were either neglected by the patient or had 
inadequate surgery and/or follow-up obser- 
vation. Other cases had rapidly growing neo- 
plasms, with orbital exenteration being un- 
dertaken as an attempt to eradicate a rapidly 
fatal process. The success of an orbital exen- 
teration depends upon obtaining tumor-free 
margins at the time of surgery and the per- 
formance of surgery prior to metastases. As 
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previously noted, the presence of metastases 
may be impossible to detect. The modalities 
of radiation therapy, local chemosurgery, 
and systemic chemotherapy are of value in 
many cases where all the tumor cannot be re- 
moved surgically, Since these modalities 
were not always used in this series, and 
when used, were only employed in conjunc- 
tion with exenteration, as felt to be appro- 
priate for the individual case, no conclusions 
can be drawn as to the adequacy of using 
them alone. 


SUMMARY 


Forty-eight orbital exenterations were 
done in patients with a variety of advanced 
orbital neoplasms. The data showed good re- 
sults in basal cell and squamous cell carcino- 
mas; the procedure was of definite but 
shorter-lasting benefit in cases of rhabdo- 
myosarcoma, melanoma, malignant mixed 
tumors of the lacrimal gland, and a variety 
of other orbital tumors. Results with adeno- 
carcinoma of the lacrimal gland were dis- 
couraging. Adjunctive radiation therapy was. 
used when appropriate. 
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ULTRASONIC DACRYOCYSTORHINOSTOMY 


M. M. Krasnov, M.D. 
Moscow, U.S.S.R. 


A number of workers have successfully 
employed ultrasonic techniques in general 
surgery, neurosurgery and dentistry but few 
have explored the feasibility of treating ocu- 
lar diseases with ultrasound. 

Purnell, Sokollu, and Holasek? studied the 
possibility of repairing retinal detachment 
with high-frequency focused ultrasonic co- 
agulation, and Karlin? investigated the use 
of low-frequency applications to produce 
chorioretinal lesions. Kelman? developed an 
ultrasonic technique, which he called phacoe- 
mulsification, to emulsify a cataractous lens 
in order to remove it by aspiration. 

My associates and I* studied the general 
principles of low-frequency ultrasonic en- 
ergy and investigated its potentials in oph- 
thalmology. During the course of our studies, 
we developed a low-frequency ultrasonic ap- 
paratus specifically suited to the purpose 
(Fig. 1). 

This paper describes our adaptation of 
standard ultrasonic equipment to the requi- 
sites of ophthalmic surgery and discusses the 
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clinical application of ultrasonic resection of 
lacrimal bone in dacryocystorhinostomy. 


ULTRASONIC APPARATUS 


Conventional low-frequency ultrasonic 
systems consist of three parts: (1) a pulse 
generator, (2) a transducer to convert the 
pulses into mechanical vibrations, and (3) a 
concentrator to amplify the oscillations and 
transmit them to the desired point. 

The most distinctive innovation in the ap- 
paratus we used (designed by Goljamina*) 
was its ferromagnetic transducer. It has two 
decided advantages: (1) Its efficiency is 
greater than that of conventional transducers 
(nickel), and (2) cooling is unnecessary, 
making the instrumental more convenient for 
surgical purposes. 

Clinically, the frequencies used were 44- 
50 kc ; experimentally, frequencies up to 100 
kc have also been tried. 

Although it is customary to designate the 
power output of ultrasonic devices in watts, 
this unit of measurement is unsatisfactory 
when ultrasonic energy is used for surgery 
because it makes it difficult to estimate the 
amount of energy required to produce the 
desired therapeutic effect on the tissues be- 
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Fig. 1 (Krasnov). Block diagram of the low-frequency ultrasonic apparatus for ophthalmic surgery. 
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ing treated. It seemed preferable, although 
not ideal, to determine power output by mea- 
suring the oscillations at the concentrator 
tip. Oscillations up to 30 u were used. The 
effect desired from the procedure dictated 
the type of concentrator tip: a blade for cut- 
ting, a needle for puncturing, a blunt tip for 
coagulating. 

To correct distortions of the resonance 
equilibrium, which are caused by contact of 
the instrument tip with the tissue, an auto- 
matic frequency adjustor was incorporated 
in the apparatus. Installation of an "electric 
eye" made possible visual checking of the 
manual tuning. An on-off switch, conve- 
niently operated by the surgeon, controlled 
the current that actuated the system. 

Although the experiments conducted with 
this instrument included observations on the 
effect of low-frequency ultrasound in glau- 
coma, cataract removal (phacoemulsifica- 
tion), retinal detachment, and lamination of 
the cornea, only the technique for and the re- 
sults of ultrasonic resection of lacrimal bone 
in dacryocystorhinostomy are reported here. 

It is well known that the greater the 
acoustic resistance, the greater the loss of ul- 
trasonic energy and, consequently, the 
greater its destructive power. Cutting the 
bone in a dacryocystorhinostomy demon- 
strated this clearly. Since the underlying mu- 
cosa offered less resistance to the passage of 
ultrasound, the effect of the ultrasonic en- 
ergy on this tissue was reduced. 


SURGICAL TECHNIQUE 


The first steps in the operation are con- 
ventional. After exposure of the lacrimal 
bone, the surgeon presses the tip of the ul- 
trasonic instrument (a somewhat dull, spade- 
shaped blade is most useful) against the 
bone and switches on the current. The blade 
easily penetrates the bone in one or two sec- 
onds, 

Starting from this first penetration, the 
surgeon continues cutting transversely with 
the side of the blade until he can remove a 
piece of bone of the desired size and shape 
(Fig. 2). The considerable heating that usu- 
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Fig. 2 (Krasnov). Bone fragments obtained by 
ultrasonic resection of lacrimal bone in dacryocysto- 
rhinostomy. 


ally accompanies the cutting frequently chars 
the rim of the bone window, an incidental 
benefit for it helps to control bleeding. The 
mucosa may show some spots of coagulation 
but seldom is it perforated. 

The usual routine completes the operation. 


RESULTS 


Follow-up periods of from two months to 
two and one-half years show that all but one 
of the 41 ultrasonic dacryocystorhinostomies 
performed to date were successful. These re- 
sults indicate that ultrasonic resection of la- 
crimal bone in dacryocystorhinostomy is a 
simple, efficient and safe technique. 


SUMMARY 


Equipment specifically designed for ex- 
ploration of the ophthalmic potentials of 
low-frequency ultrasonic surgery was used 
to investigate the effects of this modality in 
several eye diseases. Initial studies in 41 
cases indicate that ultrasonic resection of the 
lacrimal bone in dacryocystorhinostomy is 
not only feasible but also efficient, simple, 
safe, and successful. 
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MEDIAN CLEFT FACE SYNDROME 


WiLLIAM C. Epwarps, M.D., WaALLACE Askew, M.D., AND 
BERNARD WiisskKorr, M.D. 
Lowsville, Kentucky 


Ocular hypertelorism may occur as an iso- 
lated anomaly or in association with various 
congenital malformations of the facial struc- 
tures, craniam, and brain. Syndromes well 
known to the ophthalmologist in which the 
eyes are wicely spaced include hypertelorism 
of Greig, the Waardenburg syndrome, and 
Crouzon’s disease. This paper describes the 
median cleft face syndrome in which the 
most prominent eye finding is hypertelorism. 


CASE REPORTS 


Case 1—Am infant girl was examined at the 
Ophthalmology Clinic of Children’s Hospital at the 
age of nine months. The most striking finding was 
the grossly abnormal facial structure (Fig. 1). Per- 
tinent external ocular findings included hypertelor- 
ism, epicanthal folds, telecanthus, and blepharophi- 
mosis. The horizontal palpebral apertures measured 
12, right, and 15 mn, left. Prominent limbal epibul- 
bar dermoid tumors were present (Fig. 2). The re- 
mainder of the ocular examination was within nor- 
mal limits. 

Genera! physical examination showed a protuber- 
ance in the frontal area of the skull diagnosed as an 
encephalocele —The nares were extremely small and 
widely separated; there was a vestige of nasal tis- 
sue at each opening. Micrognathia, high-arched pal- 
ate and a notched upper lip were present. The in- 
fant has shortening of the right tibia, right varus 
deformity of the foot, dislocation of the right hip, 
and polydactyly involving the lower extremities 
only (Fig. 3). 

Psychological examination and IQ (Cattell in- 
fant scale) were below normal for age. A chromo- 
some study siowed normal female karyotype. 

Pregnancy, delivery, and birth weight were nor- 
mal. Family history revealed no ocular defects nor 
any similar developmental defects. Drugs taken 
during the fist trimester of pregnancy were hyosa- 
mine-atropine-phenobarbital (Donnatal), meclizine 
HCI (Bonine), and vitamins. 
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Case 2—This 13-year-old Caucasian girl had 
multiple facial anomalies: hypertelorism, a broad 
nasal bridge, a midline depression near the tip of 
the nose and a low, V-shaped frontal hair line. The 
eyes were structurally normal although a refractive 
amblyopia was present in the left eye. 

Other abnormalities included craniosynostosis in- 
volving the coronal suture, left-sided cleft lip and 
palate and possible mental retardation. 

Case 3—' This two and one-half-year-old Cauca- 
sian girl demonstrated mild hypertelorism, mild 
broadening of the nasal bridge, and a small midline 
depression near the tip of the nose. The only ocular 
abnormality apart from hypertelorism was a vari- 
able horizontal strabismus ranging from esotropia 
to exotropia. The child's intelligence was normal. 
No other significant physical abnormalities were de- 
tected. 


DISCUSSION 


The term “ocular hypertelorism” was used 
by Greig in 1924.1 His definition excluded 
cases in which there were midline facial de- 
fects. 

The median cleft face syndrome was first 
described by DeMyer.^? According to his 
criteria, this diagnosis is made by identifying 
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Fig. 1 (Edwards, Askew, and Weisskopf) Case ~’ 
1. Nine-month-old girl with severe midline facial 
deformities. 
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two or more of the following anomalies in a 
patient: (1) ocular hypertelorism, (2) cra- 
nium bifidum occultum, (3) median cleft 
nose, (4) median cleft lip, (5) median cleft 
premaxilla. Other features which may be 
present are: (6) a low, V-shaped frontal 
hair line, (7) median cleft palate, and (8) 
primary telecanthus. Median lipomas, me- 
dian teratomas, and frontal encephaloceles 
have been found rarely with a median cleft 
face syndrome. The eight anomalies listed 
above may occur alone or in combination in 
an otherwise healthy individual. They may 
also occur in patients with other extrafacial 
defects. This last group of patients may rep- 
resent other diagnostic categories. 

In addition to that of DeMyer, other re- 
ports have recently described cases with fea- 
tures of the median cleft face syndrome.*” 
One author had previously used the term 
"frontonasal dysplasia" to designate this 
syndrome." 

The following ocular abnormalities have 
been described in patients with the median 
cleft face syndrome: hypertelorism, telecan- 
thus, epicanthal folds, epibulbar dermoid tu- 
mors, exotropia, and microphthalmos (uni- 
lateral). 

DeMver has subdivided the median cleft 





Fig. 2 (Edwards, Askew, and Weisskopf) Case 1. 
Left eye showing two limbal dermoid tumors. 
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Fig. 3 (Edwards, Askew, and Weisskopf) Case 
1. Shortened right lower extremity, varus deformity 
of the right foot and polydactyly involving both 
lower extremities. 


face syndrome into four major facial pat- 
terns ranging from Facies I: all the major 
defects being present to a marked extent, to 
Facies IV: median cleft nose and hyperte- 
lorism only (the defects may be mild). Our 
three cases demonstrate a broad range of de- 
formity falling within the syndrome. 

Case 3 had two of the features of the me- 
dian cleft face syndrome—mild hypertelor- 
ism and a small, midline depression near the 
tip of the nose. 
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Case 2 is more severely affected demon- 
strating greater hypertelorism, a pronounced 
midline depression of the nose, and a low, V- 
shaped frontal hair line. In addition, the pa- 
tient had craniosynostosis involving the coro- 
nal suture resulting in foreshortening of the 
head and a left-sided cleft lip and palate. 
These latter anomalies may remove this pa- 
tient from the category of the median cleft 
face syndrome. 

Case 1 illustrates severe hypertelorism and 
median cleft nose. She also had a notched 
upper lip and possibly a frontal encepholo- 
cele. This patient's facial features are com- 
patible with those of the median cleft face 
syndrome and she closely resembles a pub- 
lished photograph of a child with this diag- 
nosis.? Other congenital anomalies involving 
the lower extremities are also present in our 
patient. Extrafacial anomalies have been re- 
ported in patients with this syndrome, such 
as clinodactyly and partial thumb duplica- 
tion.? 

The finding of hypertelorism may be diffi- 
cult to diagnose. Anomalies of other facial 
structures may make the eyes appear widely 
spaced where the actual intraocular and inter- 
orbital distances are not large. Posteroante- 
rior skull radiographs may provide determi- 
nation of intraorbital hypertelorism in pa- 
tients with a craniofacial defect. Standards 
of normal interorbital distances determined 
roentgenographically for different age 
groups have been published.*:? 

Ocular hypertelorism occurring alone in 
high degree or with certain other extrafacial 
anomalies carries a high probability of mental 
retardation’ ; however, if ocular hypertelor- 
ism is combined with one or more of the me- 
dial facial anomalies forming a pattern of 
the median facial cleft face syndrome, the 
probability is that the intelligence will be 
normal or near normal.? This is true even in 
the presence of severe facial malformation. 
Such a favorable likelihood of near normal 
or normal intelligence may not apply to pa- 
tients with certain extrafacial anomalies in 
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addition to features of the median cleft face 
syndrome.” 

Abnormalities of the median facial struc- 
tures may occur in association with hypote- 
lorism. In these cases the probability of 
anomalous development of the brain and 
consequent psychomotor impairment can be 
correlated with the severity of the facial de- 
formity. Only the patient with a mild degree 
of facial malformation may be expected to 
have a normal intelligence and potential for 
development. More severely affected indi- 
viduals do not usually survive the first few 
years of life.* 

In the view of one author* the median 
cleft face syndrome is not hereditary; how- 
ever, DeMyer? has stated that familial occur- 
rence of the full syndrome is quite rare, al- 
though individual features of the syndrome 
are more commonly familial. Although full- 
blown cases do not seem to be genetically 
transmitted, future investigation may reveal 
forme fruste defects in family members of 
individuals affected by the full syndrome. 

In regard to etiology, possible relationship 
of drugs to birth defects may also be consid- 
ered. In certain animals excessive adminis- 
tration of meclizine has shown teratogenic 
effects and has caused cleft palate, microsto- 
mia, and micromelia (short limbs) .%?° 


SUMMARY 


Three cases are presented which demon- 
strate variations of a developmental disorder 
known as the median cleft face syndrome. 
The diagnosis of this syndrome is made by 
identifying two or more of the following 
anomalies in a patient: (1) ocular hyperte- 
lorism, (2) cranium bidfidum occultum, (3) 
median cleft nose, (4) median cleft lip, (5) 
median cleft premaxilla. The most consistent 
and prominent ocular finding associated with 
this syndrome is hypertelorism, Other ocular 
abnormalities include telecanthus, epicanthal 
folds, epibulbar dermoid tumors, exotropia, 
and microphthalmos. Some patients demon- 
strate mild anomalies of the mid-face region 
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whereas others have very marked deformi- 
ties. 
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OPHTHALMIC MINIATURE 


The Duke of York (afterwards James II) expressed a great desire to 
see old Milton of whom he had heard so much. The King felt no objection 

.. and afterwards, James went privately to Milton's house, where . . . 
a free conversation ensued between those very dissimilar and discordant 
characters. The Duke asked Milton whether he did not regard the loss 
of his eyesight as a judgment inflicted on him for what he had written 
against the late king. Milton's reply was: “If Your Highness thinks that 
the calamities which befall us here are indications of the wrath of Heaven, 
in what manner are we able to account for the death of the King, your 
father? The displeasure of Heaven must, upon this supposition, have 
been much greater against him than against me: for I have lost only my 
eyes but he lost his head." Much discouraged by this answer the Duke 


took his leave. 


Symmons 
Life of Milton 
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PSEUDO-EXFOLIATION OF THE 
LENS AMONG THE 
NAVAJO INDIANS 


H. Wape FAULKNER, M.D. 


Phoenix, Arizona 


The reported incidence of pseudo-exfolia- 
tion of the lens in people over the age of 60 
years has varied from 2% in Switzerland’ to 
17% in Norway.? Recently Aasved? re- 
viewed the geographical distribution of 
pseudo-exfoliation and reported its incidence 
in Norway, England and Germany to vary 
from 2.7 to 7.7% in people over 60 years of 
age. 

This paper reports the high incidence of 
pseudo-exfoliation of the lens among the 
Navajo Indians living on their reservation in 
this country. 


MATERIAL AND METHOD 


Fifty consecutive new patients, 60 years 
of age and older, attending the eye clinic at 
the United States Public Health Service In- 
dian Hospital in Tuba City, Arizona, were 
evaluated for pseudo-exfoliation. The evalu- 
ation included best corrected visual acuity, 
slit lamp examination, applanation tonome- 
try, gonioscopy, and ophthalmoscopy after 
dilatation of the pupil with 10% phenvleph- 
rine HCl. The diagnosis of pseuco-exfolia- 
tion was mace by observing the typica! dan- 
druff-like deposits on the anterior lens cap- 
sule, pupillary margin, and trabecular mesh- 
work. 

Three patients with pseudo-exfoliation 
(two were normotensive and one had glau- 
coma with field loss in one eye only) were 
hospitalized and topical dexamethasone, 
0.196, was administered to one eye four 
times daily fer six weeks. They were 
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INSTRUMENTS 


followed with weekly applanation pressures 
and tonography. 


RESULTS 


Nineteen (38%) of the 50 patients had bi- 
lateral pseudo-exfoliation of the anterior 
lens capsule. Three patients (6%) had glau- 
coma capsulare with pathologic cupping and 
glaucomatous field loss. 

All three patients who were tested with 
topical corticosteroids were “non-respond- 
ers.” Intraocular pressure in the tested eye 
never exceeded 20 mm Hg. One of the pa- 
tients tested with topical corticosteroids had 
glaucoma capsulare in one eye and there was 
pseudo-exfoliation of the lenses of both eyes. 
The tested eye was otherwise normal in all 
respects, including full fields, applanation 
pressures of 15 and 18 mm Hg, water pro- 
vocative tonography, and grade four open 
angles. 


DISCUSSION 


Pseudo-exfoliation of the lens is a com- 
mon, although previously unreported, find- 
ing in elderly Navajo Indians. Glaucoma 
(glaucoma capsulare) is frequently associ- 
ated with pseudo-exíoliation.* There is de- 
bate as to whether glaucoma capsulare is sec- 
ondarv to the pseudo-exfoliation or a mani- 
festation of genetically inherited primary 
open-angle glaucoma. Eyes with a tendency 
toward genetically inherited primary open- 
angle glaucoma respond to topically adminis- 
tered corticosteroids with significant intra- 
ocular pressure elevations.? The incidence of 
positive corticosteroid responsiveness is ap- 
proximately the same in the Southwestern 
Indians as in other United States population 
groups.? 

Recently, Gillies’ reported corticosteroid 
responsiveness in the opposite eve in only 
one of six patients with bilateral pseudo-ex- 
foliation and unilateral glaucoma capsulare. 
This data, combined with a similar patient 
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e Teported here, strongly suggests that glau- 
coma capsulare is either a secondary glau- 
coma or at least a glaucoma not related ge- 
netically to corticosteroid responsiveness. 


SUMMARY 


Nineteen (3896) of 50 consecutive Na- 
vajo Indians, aged 60 years or more, who at- 
tended the eye clinic of the USPHS Indian 
Hospital in Tuba City, Arizona, were found 
to have psuedo-exfoliation of the lens cap- 
sule. In three (1666) of the 19, the pseudo- 
exfoliation was associated with open-angle 
glaucoma. 
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PARADOXICAL ELEVATION OF 
EYELID ON SMILING 


Trevor H. KirkHaM F.R.C.S. 
Oxford, England 
An unusual synkinetic movement of the 


left upper eyelid which occurred only on 
smiling is reported for its rarity. 


CASE REPORT 


A girl, aged 16 years, attended for a refraction 
appointment. Visual acuity was 6/6 in each eye. The 
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Fig. 1 (Kirkham). To show the left blepharoptosis. 
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Fig. 2 (Kirkham). The left eyelid elevates on 
smiling. 
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ocular movements were full. There was a left ble- 
pharoptosis of 2 mm, but a good eyelid fold (Fig. 
1) and large range of levator action was present. 
Bell's phenomenon was present equally on Loth 
sides. Movements of the jaws or tongue had no 
effect on the ptotic eyelid, but when she smiled, the 
ptotic eyelid elevated so that the palpebral apertures 
were symmetrical and it remained elevated for as 
long as she maintained her smile (Fig. 2). Both 
voluntary and involuntary smiling produced the 
synkinesis. No other facial movements had any 
effect on the position of the eyelid, and no synki- 
nesis with other cranial nerves was demonstrable. 

A photograph taken at the age of two years 
showed that the left blepharoptosis had rema ned 
unaltered over the years. There was no family his- 
tory of any congenital abnormalities. 


COMMENT 


The most frequent congenital synkinetic 
movement of the upper eyelid is the Marcus 
Gunn phenomenon of jaw winking; this is 
believed to be due to a part of the motor sup- 
ply for the lateral pterygoid muscle termi- 
nating in the levator palpebrae supericris, 
which thus has a dual innervation. kare 
synkinetic movements of the upper eyelid in 
association with contraction of other ext-ao- 
cular muscles are summarized by Duke-El- 


208 AMERICAN JOURNAL OF OPHTHALMOLOGY 


der.' An interesting boy who had the Marcus 
Gunn phenomenon but who also had synki- 
netic eyelid retraction on sternomastoid con- 
traction and on tongue protrusion was de- 
scribed by Parry?; no synkinesis occurred 
with facial movements. However, synkinetic 
eyelid retraction on smiling, but not on volun- 
tary facial movements, as well as on activa- 
tion of the ipsilateral sternomastoid and on 
coughing and performing the Valsalva ma- 
neuver, was described by Bradley and Toone.? 
Smiling, but not voluntary movement, pro- 
duced the synkinesis which led them to be- 
lieve that supranuclear connections between 
the nerves were involved and that a congeni- 
tal abnormality of neuronal connections in 
the brain stem was the most likely explana- 
tion of the widespread synkinesis present in 
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their case. The present case demonstrates 
that, whatever the anatomical site of the le- 
sion, the final common pathway for volun- 
tary and involuntary smiling is the same. 


SUMMARY 


A girl who showed congenital synkinetic 
retraction of the left upper eyelid on both 
voluntary and involuntary smiling is de- 
scribed. 
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OPHTHALMIC MINIATURE 


"And you processed her?” 


"I processed her. But giving drugs to a cat is no joke, Kemp! And the 


process failed." 


“Failed ?” 


"In two particulars. These were the claws and the pigment stuff—what 
is it? At the back of the eye in the cat. You know?” 


“Tapetum.” 


"Yes, the tapetum. It didn't go. After I'd given the stuff to bleach the 
blood and done certain other things to her, I gave the beast opium, and 
put her, and the pillow she was sleeping on, on the apparatus. And after 
all the rest had faded and vanished, there remained the two little ghosts 


of her eyes." 


H. G. Wells 
The Invisible Man 


MEETINGS, CONFERENCES, SYMPOSIA 


EDITED BY TrowAs CHALKLEY, M.D. 


91ST CONGRESS OF THE 
OPHTHALMOLOGICAL SOCIETY 
OF THE UNITED KINGDOM 


The meeting of the 91st Congress was 
held in the Royal College of Physicians, 
London, under the presidency of Prof. 
George Scott of Edinburgh April, 21-25, 
1971. It was attended by 400 members to- 
gether with guest speakers from all parts of 
the world. 

The Bowman lecture, in honor of Sir Wil- 
liam Bowman, the first President of the 
O.S.U.K., was delivered by Dr. Algernon B. 
Reese of New York. His highly informative 
lecture was entitled, “Expanding lesions of 
the orbit," a subject of increasing interest in 
the past few years, and one in which the 
speaker is a recognized authority with broad 
experience for many years. His very well- 
organized material was based on a meticu- 
lous study and survey of more than 500 
cases. It put us far along the road of under- 
standing the nature and the surgical treat- 
ment of these lesions. Dr. Reese’s Bowman 
Lecture, in the words of a British colleague 
was “jolly good!" The extra high quality 
that a Bowman Lecture demands was fully 
achieved. Dr. Reese now joins with the im- 
mortal names of the other four Americans 
who have been honored by the Society’s 
greatest honor. These are DeSchweinitz, Ar- 
nold Knapp, J. H. Dunnington, and Michael 
Hogan. 

The first symposium was on the dry eye, 
the opening speakers being Prof. Claes 
Dohlman, Mr. Peter Wright, Dr. J. M. 
Gumpel, and Dr. Ian A. Mackie. Dohlman 
described his recent work on the role of the 
mucus derived from the conjunctival goblet 
cells, for the stability of the tear film. He 
thought that there were probably two basic 
types of the dry eye syndromes—a primary 
aqueous tear deficiency, such as occurs in 
keratoconjunctivitis sicca in rheumatoid ar- 
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thritis, and a mucus deficiency in a condition 
such as the Steven-Johnson syndrome, early 
pemphigoid, and avitaminosis A. 

Mr. Peter Wright discussed the manage- 
ment of the dry-eyed patient and the efforts 
being made to find the ideal tear solution. It 
would appear that gel contact lenses do not 
seem to be the answer. It seems doubtful if 
gel lenses will fulfill the promise excited on 
their introduction as a new therapeutic 
weapon. 

The second symposium took the form of a 
discussion of the ischemic eye and the 16 pa- 
pers on this subject, contributed by speakers 
from all over the world, constituted the most 
comprehensive review that has ever been 
held at one meeting of any society. Prof. W. 
R. Keatinge discussed the mechanism of ves- 
sel closure and stressed that the vessel wall 
tension is not greatly affected by distension. 
A critical internal closing pressure exists, 
below which the vessel closes completely. 
The large arteries can sometimes contract 
with enough force to shut the lumen com- 
pletely in the presence of a normal arterial 
pressure. He pointed out that smooth muscle 
contraction is produced mainly by adrenergic 
nerve fibers. However, it may also be excited 
by direct irritation of smooth muscle cells. 
Recent work has shown that the adrenergic 
nerve fibers are distributed only to the outer 
part of the walls of the arteries and that they 
probably produce their effects in part by pro- 
ducing action potentials in the smooth mus- 
cle cells. 

Dr. David Knox discussed the various eti- 
ologic factors in ischemic ocular disease and 
Dr. H. Bettelheim described the use of 
ophthalmodynamography in the investigation 
of acute and chronic ocular ischemia. 

Dr. Clifford Rose and associates discussed 
the radiologic investigation and surgical 
treatment of sudden blindness due to extra- 
cranial vascular lesions and described their 
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findings in 28 patients with monocular blind- 
ness investigated by archangiography. Sixty- 
eight percent of these patients had lesions 
affecting the carotid and 4896 had verified 
vertebral lesions: two patients exhibited the 
sublavian steal syndrome, which is amenable 
to surgery. Only 28% of such patients ap- 
peared to have lesions sufficiently severe to 
require surgery. The indications for surgery 
were clearly outlined. 

Dr. S. 5. Hayreh gave a most interesting 
account of his recent research on posterior 
ciliary artery occlusion and emphasized that 
the two (or three) large posterior ciliarv ar- 
teries arising from the ophthalmic artery di- 
vide into multiple branches near the globe 
and supply the blood to the choroid, optic 
disk and the retrolaminar part of the disk in 
a segmental fashion. 

Dr. Paul Henkind in reviewing ischemia 
of the posterior segment of the eye, stressed 
that the knowledge of the angio-architecture 
of the retima, choroid, and optic nerve head 
must be considered in conjunction with the 
microcirculatory dynamics of these regions 
if we are to understand the various patterns 
of ischemia that can occur. He discussed the 
role of ischemia in a number of conditions 
such as branch and central arterv occlusions, 
diabetes, hypertension, giant-cell arteritis, 
and malignant atrophic papulosus ( Degos' 
disease). 

The many other papers read included a re- 
view of the clinical and electron microscopic 
aspects of corneal dystrophy by Dr. Michael 
Hogan, and the scanning electron micros- 
copy of the cornea, by Drs. Haining and 
McLean. Mr. J. Penman gave a fascinating 
account of facial pain and its treatment, and 
Mr. Hung Cheng and co-workers described 
the use of fluorescein angiography in the 
study of the iris vessels. 

Mr. Dermot Pierse showed an excellent 
film, illustrating some new points in the tech- 
nique of iridocyclectomy. 

The Congress was a great occasion, with 
the meetings of the International Council of 
Ophthalmology, of the Verhoeff Society 
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(celebrating its 25th anniversary), and of 


the European Ophthalmic Pathology Society " 


all there to stimulate lively disagreement, 
sometimes acrimonious! The annual banquet 
of the society was held on Thursday evening, 
April 22, in the Park Lane Hotel. It was 
formal, sparkling, and gracious traditional 
affair. After the toast to Her Majesty, the 
Queen, Sir John Richardson, President of 
the Royal Society of Medicine, proposed a 
witty toast to the health of the D.S.U.K. 
This was responded to by President Scott in 
most gracious terms. The customary “toast 
to the guests" was proposed by Prof. Nor- 
man Ashton, still in a state of blissful shock 
on learning of his election as Fellow of the 
Royal Society but a few weeks before. This 
back-bowing burden, however, did not pre- 
vent him from exceeding his reputation as 
the "Bob Hope" of Ophthalmology. Prof. 
Jules Francois, President of the Interna- 
tional Council of Ophthalmology, then re- 
plied for the guests in impeccable English 
and with good humor. It was a very nice 
party. 

The smashing success of this annual meet- 
ing of a great and ancient organization lies 
in the attraction of the largest-ever atten- 
dance by its own membership. The large lec- 
ture hall of the Royal College of Physicians 
was filled to capacity every day from nine 
o'clock in the morning until five in the after- 
noon. 

The next annual Congress of the 
O.S.U.K. will be held in Edinburgh, the home 
of President Scott, April, 11 through 13, 
1972. It promises to be a caledonian chari- 
vari. Inquiries regarding this meeting should 
be addressed to the Secretary, The Ophthal- 
mological Society of the United Kingdom, 
Royal College of Surgeons, Lincoln's Inn 
Fields, London W.C., England. 

George Scott, F.R.C.S. 
Edinburgh, Scotland 
Derrick T. Vail, M.D. 
Chicago, Illinois 
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ASSOCIATION FOR RESEARCH IN 
VISION AND OPHTHALMOLOGY 
SPRING MEETING 


The Association for Research in Vision 
and Ophthalmology (formerly the Associa- 
tion for Research in Ophthalmology) held 
its annual spring meeting in Sarasota April 
26-30, 1971. Over 800 registrants were re- 
corded and the program listed close to 380 
papers. 

It is interesting to compare these data with 
those of the 1969 Spring meeting, at which 
time it was noted that “a record number of 
469 scientists attended the annual meeting of 
the Association for Research in Ophthalmol- 
ogy . . . to hear an unprecedented number of 
nearly 200 papers." 

The papers covered a wide spectrum of 
topics, including clinical research, physiology 
and pharmacology, anatomy and pathology, 
visual electrophysiology, immunology and 
microbiology, visual psychophysics and 
physiological optics, and biochemistry. 

Those in ophthalmology who were fearful 
that expanding the organization to include a 
large number of basic scientists would mean 
a de-emphasis of clinical research can “take 
heart" from this meeting. The clinical re- 
search program was indeed far larger this 
year than ever before and covered enough of 
a variety of subjects to please most clini- 
cians. Indeed, there were topics of obvious 
clinical interest scattered throughout the ba- 
sic science seminars, and one section, Immu- 
nologv and Microbiology, devoted almost an 
entire session to topics of clinical interest. 

A major topic emphasized in several of 
the clinical research programs was ophthal- 
mic genetics. All types of ocular hereditary 
diseases were discussed. Several new condi- 
tions were described and histochemical and 
electron microscopic findings were detailed 
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in numerous well-known genetic abnormali- 
ties. 

One of the clinical research sessions fea- 
tured topics dealing with diabetic retinop- 
athy. In a session on the retina, numerous 
papers on the technology of newer laser in- 
struments used in the treatment of retinal 
conditions were presented. In this same 
meeting, there were several interesting pa- 
pers dealing with new methods for the re- 
moval of non-magnetic foreign bodies from 
the vitreous. 

In the sessions in Physiology and Phar- 
macology, the four areas emphasized were 
circulation and intraocular pressure, recent 
advances in drug dvnamics and drug deliv- 
ery systems, neurotransmitters and transport, 
and permeability. 

A symposium on extragenticulate visual 
pathways was featured in a combined meet- 
ing of the Sections of Anatomy and Electro- 
physiology. 

Honorary membership was given to Lo- 
rand V. Johnson, long-time secretary of the 
Association for Research in Ophthalmology. 
A “Past President Plaque" was given to Jin 
H. Kinoshita. The Proctor Medal was given 
to William A. A. Rushton, who presented 
"Color Vision: An Approach through the 
Cone Pigment" as the Proctor lecture. The 
Friedenwald lecture was given by Claes H. 
Dohlman, who spoke of the "Function of 
Corneal Epithelium in Health and Disease." 
Lorin Riggs was elected a trustee. 

The next meeting will again take place in 
Sarasota, Florida, during the last week in 
April. The group owes thanks to the Florida 
members who arranged for the facilities and 
to the various section chairmen who orga- 
nized the excellent programs. 

Alex E. Krill 


AMERICAN JOURNAL OF OPHTHALMOLOGY. 


FRANX W. NEWELL, Editor-in-Chief 
160 East Grand Ave., Chicago, Illinois 60611 


Derrick Vai, Editor-in-Chief Emeritus 
2450 Lakeview Avenue, Chicago, Illinois 60614 


EDITORIAL BOARD 


Bernard Becker, St. Louis 
Frederick C. Blodi, Jowa City 
Benjamin F. Boyd, Panama 
Thamas Chalkley, Chicago 

Sir Stewart Duke-Elder, London 
DuPont Guerry III, Richmond 
Michael J. Hogan, San Francisco 
Robert W. Hollenhorst, Rochester 
Herbert E. Kaufman, Gainesville 
Arthur H. Keeney, Philadelphia 
Bertha A. Klien, Chicago 

Alex E. Krill, Chicago 


Carl Kupfer, Bethesda, Maryland 
James E. Lebensohn, Chicago 
Irving H. Leopold, New York 

A. Edward Maumenee, Baltimore 
Edward W. D. Norton, Miami 
Albert M. Potts, Chicago 
Algernon B. Reese, New York 
Marvin L. Sears, New Haven 
David Shoch, Chicago 

George K. Smelser, New York 
Phillips Thygeson, San Francisco 
Gunter K von Noorden, Baltimore 


Published monthly by the Ophthalmic Publishing C ompany 


Directors: Drxrick VarL, President; ALGERNON B. REESE, V ice-President ; FRANK W. NEWELL, Secretary 
and Treasurer; A. EpwARD MAUMENEE, MICHAEL J. HocAN, Epwarp W. D. Norton 


HERPES SIMPLEX CORNEAE—ITS 
CENTENNIAL OF RECOGNITION 
Johann Friedrich Horner (the Horner of 

Horner's syndrome) was the first to recog- 

nize herpetic keratitis (Klin. Mbl. Augen- 

heilk. 9:321, 1871). He described a unilateral 

affection in which the painful eve exhibited a 

crop of minute, clear vesicles on the corneal 

epithelium that soon ruptured leaving 
slightly clouded desquamated spots. The vas- 
cularization associated with phlyctenulosis 
was absent. Since the diseased eye at times 
was on the same side as herpetic vesicles on 
the lips or angle of the nose, Horner con- 
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cluded that the affected cornea manifested 
the same herpetic infection as that seen on 
the face, lips, and genitals. The prior confu- 
sion with phlyctenules is exemplified in 4 
Treatise on the Diseases of the Eye (1870) 
by Soelberg Wells, who, under "Phlyctenu- 
lar corneitis (herpes corneae)” says, “Some- 
times the phlyctenulae are very superficial 
and appear in the form of small, transparent 
vesicles or blisters, whose epithelial covering 
is soon shed, leaving a small excoriation, 
which may easily escape detection." The ve- 
sicular form of herpetic keratitis is uncom- 
mon and the more usual appearance was mis- 
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interpreted for many years. As late as 1905, 
Berry's Manual of Practical O phthalmology 
showed a drawing labeled “Dendritic (my- 
cotic) keratitis,” with the textual descrip- 
tion: “The cause is not known, though it is 
evidently a mycotic one. It is best treated by 
dabbing on to its surface some absolute alco- 
hol with a camel's hair brush." However, the 
association of disciform keratitis with her- 
petic infection was noted by Ernst Fuchs in 
1901 and the metaherpetic ulcer was de- 
scribed by Vogt in 1930. 

Our knowledge of the disease was greatly 
expanded by the experimental revelations of 
Grüter. In 1912, he transmitted this human 
infection to the scarified cornea of rabbits, 
and in 1920 transferred the herpetic keratitis 
in an inoculated rabbit to the cornea of a 
blind man. In 1924, he isolated the virus 
from herpetic vesicles and confirmed Hor- 
ner's clinical intuition that herpes of the cor- 
nea, face, and genitals were all caused by the 
same organism. In later studies Grüter ob- 
served in his rabbits the evolution of disci- 
form keratitis from which he likewise re- 
covered the herpes simplex virus. Grüter's 
evidence that the experimentally induced 
herpetic keratitis in the rabbit paralleled the 
naturally occurring disease in man estab- 
lished inoculation of the rabbit cornea as a 
means of definite diagnosis and as an ideal 
model for further studies. After the herpes 
virus was found to grow readily on the cho- 
rioallantoic membrane and one appropriate 
tissue culture cells, a suspension of pure vi- 
rus of a desired strain is now obtainable. 
When dropped on the intact rabbit cornea, 
punctate epithelial lesions develop within 
four days. The intact basement membrane 
becomes softened and hence too aggressive 
chemical cauterization or mechanical scrap- 
ing may expose the stroma to viral invasion. 
In both rabbit and man, the herpes simplex 
virus is shed in tears, saliva, and sputum be- 
tween recurrences, and so the ever-present 
virus may precipitate an attack of herpetic 
keratitis whenever the tissue resistance of 
the cornea is temporarily lowered by any of 
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numerous trigger mechanisms such as fever, 
allergy, emotional disturbance, or menstrua- 
tion. 

Herpes simplex is the most widespread of 
human viral visitations. The primary infec- 
tion is usually transmitted by kissing and 
generally is subclinical, but occasionally 
causes a gingivostomatitis. The neutralizing 
antibodies which reach a maximum titer in 
two weeks confer no protection, and indeed, 
an attack of herpetic keratitis predisposes to 
recurrences. Since nine-tenths of the popula- 
tion past age 15 are carriers, serological test- 
ing for diagnosis is valueless. The same high 
titer of antibodies may be present before, 
during, and after herpetic keratitis. The ini- 
tial attack of herpetic keratoconjunctivitis 
may be mistaken for epidemic keratocon- 
junctivitis. Besides a regional adenopathy, 
the cornea may show small white plaques 
that stain faintly with fluorescein but 
brightly with rose bengal. Subsequent recur- 
rences are limited to the cornea and are po- 
tentially far more serious. The usual recur- 
rence is the pathognomonic dendritic ulcer— 
occasionally, a superficial punctate keratitis. 
Corneal hypesthesia follows rather than pre- 
cedes the attack and is evident after the first 
week. It is readily demonstrated by the in- 
stillation of an innocuous irritating solution 
such as ethylmorphine HCl (Dionin), 2%, 
or sulfacetamide, 30%, first instilled on the 
affected cornea and then on the other. The 
degree of hypesthesia is proportionate to the 
extent and duration of corneal ulceration 
and, when marked, increases the liability of a 
sequential metaherpetic ulcer that appears 
about three weeks after the herpetic keratitis 
has healed. The roundish ulcer apparently 
results from a trophic disturbance of the 
cornea; no virus is detectable by even the 
sensitive fluorescein antibody technique or 
electron microscopy. 

In 1936, Gundersen made a detailed study 
of 221 cases of herpetic keratitis. Herpes ap- 
peared elsewhere on the face in three of 
eight patients, but involved only the cornea 
in the others. In a group treated by only 
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atropine ard heat, one of four cases re- 
solved, but more certain and quicker re- 
covery followed local destruction of the vi- 
rus by chemical cauterization of the ulcer 
and adjacemt epithelium. Gundersen popu- 
larized the use of iodine. He applied Tr. io- 
dine several times until a deep chestnut brown 
resulted, after which the iodine was neutral- 
ized by cocaine, 4%. Patching the affected 
eye proved of no value. In 1961, Sery dis- 
covered that the silver ion was a more potent 
inactivator of the herpes simplex virus than 
iodine or other chemical agents. After apply- 
ing silver nitrate, 0.5%, to the affected areas 
for a few minutes, the eye was irrigated with 
sterile saline. If needed, treatment was re- 
peated in three days. This method was not 
advised in stromal involvement because of 
the possibility of silver staining. 

Topical cortisone for ocular affections was 
introduced in 1950 and its devastating action 
in herpetic keratitis was very soon evident. 
In cases given topical or systemic corticoste- 
roids, serious complications were five times 
as frequent as in those not so treated. The 
inhibition of interferon promoted replication 
of virus, ameboid ulceration, stromal in- 
volvement, secondary infection, and corneal 
perforation. Other deleterious drugs are 
local anesthetics for home use, proteolytic 
enzymes and epinephrine. 

A signal advance in the therapy of her- 
petic keratitis was inaugurated by Kaufman 
in 1962 with idoxuridine, a nucleotide ana- 
logue. If given early, resolution promptly oc- 
curs in two-thirds of cases. The 0.5% oint- 
ment given five times daily is preferable to 
the 0.1% solution instilled hourly. The io- 
doxuridine substitution for thymidine into 
the DNA of the herpes virus renders its 
DNA defecttve and incapable of replication. 
The action of the drug is limited to the sur- 
face epithelium where the virus is readily ac- 
cessible. The healthy cells of the cornea are 
not appreciably affected, protected by their 
slow rate of multiplication and the greater 
permeability of virus-infected cells to iodox- 
uridine. If the eye responds favorable to 
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treatment in five days, the drug should be 
continued for two weeks; if not, chemical 
cauterization 1s indicated. 

Though the virus is present in stromal 
herpes, its mesodermal milieu may have a 
moderating effect on its dermotropic viru- 
lence. Stromal involvement is seldom evident 
for the first two to three weeks. The late oc- 
currence suggests that an antibody-antigen 
reaction 1s an important factor, a view sup- 
ported by the reversal of disciform edema, 
relief of symptoms, and reduction of scar- 
ring effected by small doses of corticoste- 
roids. When iodoxuridine ointment is used 
with the corticosteroids, the safety of the lat- 
ter is greatly increased. To lessen the inflam- 
matory reaction of an associated uveitis, sys- 
temic phenylbutazone (Butazolidin) is safe 
and effective. 

James E. Lebensohn 


OBITUARIES 


EVERETT LOGAN GOAR 
1886-1971 


Everett L. Goar, M.D., was born in Clin- 
ton County, Indiana, on November 13, 1886. 
He died at the age of 84 on April 25, 1971, 
in Houston, Texas, where he had practiced 
from 1921 until his retirement, January 1, 
1971. He graduated from Kirklin, Indiana, 
high school in 1903 and from Indiana Uni- 
versity, Bloomington, in 1907. After gradua- 
tion from Rush Medical College, Chicago, 
Illinois, in 1909, he served his internship at 
Chicago's Cook County Hospital from 1909- 
11. During World War I, Dr. Goar became 
a Major in the Medical Corps. He studied 
ophthalmology at the New York Eye and 
Ear Infirmary in 1920 and at the University 
of Colorado in 1922, and was awarded Doc- 
tor of Ophthalmologv degree from Colorado 
University in 1925. 

Dr. Goar gave generously of his time and 
efforts to each of the many organizations to 
which he belonged. He served as president 
of the Harris County Medical Society, of the 
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Houston Academy of Medicine, and of the 
Texas Society of Ophthalmology and Oto- 
laryngology, and of the American Ophthal- 
mological Society, 1954-55. He served as 
Vice President of the American Academy of 
Ophthalmology and Otolaryngology. He was 
Chairman of Section on Ophthalmology of 
the American Medical Association. He was a 
member of American Board of Ophthalmol- 
ogy for nine years and Chairman of the 
Board, 1947-48. He was Director of the Na- 
tional Society for Prevention of Blindness, 
1952-1960, and Chiarman of the Profes- 
sional Committee of the Texas Society for 
Prevention of Blindness. For his role in or- 
ganizing the Texas Society, he received the 
Dana Gold Medal award in 1962. 

Dr. Goar was one of the men instrumental 
in the moving of Baylor University College 
of Medicine from Dallas to Houston, Texas, 
in 1943. He was Professor of Ophthalmol- 
ogy and Head of the Department from 1943 
to 1957 and was Professor Emeritus at the 
time of his death. 

He was primarily interested in teaching 
the young. For his work with the Boy 
Scouts, he received the Silver Beaver Scout- 
ing award in 1936. Professionally as a teach- 
er, for many years he helped give courses 
at the Academy on slit-lamp examinations 
and wrote many articles on various subjects 
in this field, including his "Handbook of 
Ophthalmology" for medical students. 

He was an active church member and 
lived by the Golden Rule and Ten Com- 
mandments. On February 22, 1971, when he 
was given the Good Citizen Award by the 
Paul Carrington Chapter of the Sons of the 
American Revolution, one of the speakers 
stated: “This evening we gather to say thank 
you publicly to a sincere and unassuming 
man who is universally acclaimed as one of 
the great ophthalmologists of the world." 

Shortly after his retirement, he gave his 
office equipment to the remote province of 
Kasai, deep in the African Congo, where it 
will continue to be of service to people who 
cannot afford modern equipment. 
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Everett Logan Goar, M.D. 


A devoted family man, he is survived by 
his wife, Eleise Hailey Goar, and three chil- 
dren, E. Logan Goar, Jr., Robert Jefferson 
Goar, and Mrs. Fred (Ann) Babb. With the 
passing of Dr. Goar, ophthalmology, man- 
kind, and his associates have suffered a great 
loss. His contributions to ophthalmology will 
long be remembered. 

Jacob F. Schultz 


ARCHIMEDE BUSACCA 


Professor Archimede Busacca of San 
Paulo, Brazil, died March 25, 1971, in San 
Paulo. He is the author of Biomicroscopy 
and Histology of the Eye, in three volumes. 
In 1932 he described the floccule that bear his 
name which occur on the mesodermal sur- 
face of the iris in uveitis. His corneas were 
used for transplants immediately after his 


death. 


216 


CORRESPONDENCE 


JAW-WI NKING BLEPHAROPTOSIS 


Editor, 
American Journal of Ophthalmology : 


The direct quotation ascribed to Raynold 
N. Berke in my paper discussing causes, 
types, and factors concerning congenital 
blepharoptosis (Am. J. Ophth. 71:696, 
1971) should read: “After 20 years of trial 
and error I can honestly say that the surgical 
treatment of jaw-winking ptosis is no simple 
problem. 

This is so because we must eliminate the 
jaw-winking phenomenon as well as correct 
the ptosis. This dual purpose can be accom- 
plished only by excising a large part of the 
levator to release the bizarre behavior of the 
lid and then suspending the lid from the su- 
perior rectus or from the frontalis muscle. 

If this principle is ignored and a resection 
of the levator done for the ptosis, then (at 
least in this author’s experience) the ptosis 
will persist and the jaw-winking will be ex- 
aggerated. 

If a large section of the levator is excised 
and the lid suspended from the superior rec- 
tus, an excellent result can be obtained only 
if the superior rectus is normal. But if this 
muscle is paretic, a progressive hypotropia 
will develop with the years; and since about 
two-thirds of all jaw-winkers have a weak 
superior rectus, some other procedure must 
be used for most such cases." 

Edmund B. Spaeth 
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CHLAMYDIA AND |. CHLAMYDIA-ÍINDUCED 
DisEAsESs. By Johannez Storz, DVM. 
Clothbound, 358 pages, table of contents, 
appendix, bibliography, index, 94 black 
and white figures. $20 
This long-awaited volume on the chlamy- 

dia will be welcomed by ophthalmologists, 

microbiologists, veterinarians, urologists, 
gynecologists, and public health workers. 
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Prof. Storz has been successful in bringing 
together in one volume much important in- 
formation previously available only to the 
worker willing and able to review a variety 
of journals in many different disciplines. 
Prof. Storz has described the fascinating bi- 
ology of the chlamydial agents as well as the 
nature and characteristics of the many chla- 
mydia-induced diseases. These extraordinary 
organisms were long thought to be viruses 
but are now known to be small, bacteria-like 
intracellular parasites lying intermediately 
between the rickettsiae and the larger vi- 
ruses. Their wide range of hosts encompass- 
es birds, animals, and man. Both the reac- 
tion of vertebrates to the chlamydia and the 
pathogenic mechanisms by which the chla- 
mydial agents induce such types of disease 
as pneumonia, enteritis, polyarthritis, abor- 
tion, and keratoconjunctivitis are well de- 
scribed. The problems relating to immunity 
and the many unsuccessful vaccination trials 
that have been made are all fully covered. 

The ophthalmologist will find much of in- 
terest in this volume since several ocular dis- 
eases in addition to trachoma are now known 
to be of chlamydial origin. At least five chla- 
mydial agents—those responsible for tra- 
choma, inclusion conjunctivitis, lympho- 
granuloma venereum, parakeet psittacosis, 
and feline pneumonitis—are now known to 
attack the external human eve. Uveitis is 
now known to occur in lymphogranuloma 
venereum and in rare cases of inclusion con- 
junctivitis. It seems likely that some cases of 
Reiter's syndrome, with its conjunctivitis, 
keratitis, and uveitis, are of chlamydial ori- 
gin; and it is certainly now well accepted 
that chlamydial urethritis and cervicitis are 
widespread in the population and responsible 
for the fact that inclusion conjunctivitis of 
the newborn is the commonest type of 
ophthalmia neonatorum in the United States. 

Prof. Storz’s volume is well illustrated 
and the bibliography complete. 

Phillips Thygeson 





E 


ABSTRACT DEPARTMENT 


EprrED By Davip SHocH, M.D. 


ARCHIVES OF OPHTHALMOLOGY 


VoLuME 85  Fesruary, 1971 NUMBER 2 


DOMINANT JUVENILE OPTIC ATROPHY. Cald- 
well, J. B. H., Howard, R. O. and Riggs, 
L. A. (Yale University School of Medi- 
cine, 333 Cedar St, New Haven, Conn., 
Arch. Ophth. 85:133-147, Feb., 1971. 


Optic atrophy, with a dominant pattern of 
inheritance, may occur in childhood with an 
insidious onset, and may be unrelated to any 
other neurological, congenital, or developmen- 
tal anomaly. The clinical and laboratory find- 
ings are described in two families with this 
condition. (8 figures, 4 tables, 35 references) — 
Authors' abstract 


TOPICALLY APPLIED CORTICOSTEROIDS IN 
GLAUCOMA CAPSULARE. Pohjola, S. and 
Horsmanheimo, A. (Helsinki University 
School of Medicine, Helsinki), Arch. 
Ophth. 85:150-153, Feb., 1971. 


Eleven (28%) of 39 patients with glaucoma 
capsulare responded to topical dexamethasone 
treatment with pressure elevation of 6 mm Hg 
or more. It seems that glaucoma capsulare is 
not genetically identical with primary open-an- 
gle glaucoma and should be regarded as secon- 
dary glaucoma. Interestingly, most responders 
(eight out of 11) had, in addition to glaucoma 
capsulare in one eye, primary open-angle glau- 
coma in the fellow eye. (5 tables, 8 
references )—Authors’ abstract 


PHOTOCOAGULATION THROUGH THE GOLD- 
MANN CONTACT GLAss. Fankhauser, F., 
Lotmar, W. and Roulier, A. ( Universitats- 
Augenklinik, 3000 Bern, Switzerland), 
Arch. Ophth. 85:154-162, Feb., 1971. 


From observation of the temporal develop- 
ment of photocoagulation lesions generated by 
. a quasi-continuous ruby laser source de- 
scribed earlier, it was concluded that lesions 
less densely distributed would stil result in 
satisfactory welding of the retina. Biomicro- 
scopic follow-up of more than 200 cases has 


shown that this conjecture is essentially cor- 
rect. Indeed, lesions of very low pulse energy 
lead to strong stimulation and proliferation of 
pigment epithelium. Among the cases only one, 
that is, 0.595 developed postcoagulative macu- 
lopathy (puckering syndrome) ; whereas, of a 
comparable number treated with the Zeiss xe- 
non photocoagulator, 3.1% were afflicted with 
this disease. This result is ascribed to the large 
difference in light energy between the xenon 
arc and the Siemens ruby laser apparatus re- 
quired to cover comparable areas of the retina 
with coagulates. (3 figures, 11 references)— 
Authors' abstract 


HYDROPHILIC CONTACT LENSES IN CORNEAL 
DISEASE. Leibowitz, H. M. and Rosenthal, 
P. (University Hospital, 750 Harrison 
Ave., Boston 02118), Arch. Ophth. 85: 
163-166, Feb., 1971. 


Patients having a superficial, sterile, indo- 
lent corneal ulcer which failed to respond to 
conventional therapeutic modalities were fitted 
with a hydrophilic contact lens. The corneal 
epithelium was removed prior to lens fitting, 
and the lens remained in place for one week. 
In the series of patients described, the hydro- 
philic contact lens proved to be an extremely 
useful adjunct in promoting the healing of in- 
dolent corneal ulcers. The possible mechanisms 
by which this effect is accomplished are dis- 
cussed. (1 figure, 2 tables, 5 references )—Au- 
thors’ abstract 


LOWERING OF INTRAOCULAR TENSION. 
Mehra, K. S., Singh, R., Char, J. N. and 
Pajyashree, K. (Medical Enclave, Banaras 
Hindu University, Varanasi-5, India), 
Arch, Ophth. 85:167-168, Feb., 1971. 


The comparative effects of isosorbide and 
glycerin on lowering of intraocular tension 
(IOT) were studied in 54 patients. With iso- 
sorbide, a greater fall occurred in 31 patients; 
while with glycerin, a greater fall occurred in 
23. Besides lowering IOT, isosorbide produced 
significantly fewer side reactions than 
glycerin. (3 tables, 4 references)—Authors' 
abstract 
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FABRY'S DISEASE: OCULAR FINDINGS IN A 
FEMALE CARRIER. Weingeist, T. A, and 
Blodi, F. C. (Department of Ophthal- 
mology, University Hospitals, Iowa City 
52240), Arch. Ophth. 85:169-176, Feb., 
1971. 


It is postulated that diffuse corneal haze in 
Fabry's disease (angiokeratoma corporis dif- 
fusum) is due to an abnormal accumulation of 
sphingolipid im the corneal epithelium. The 
whorl-like pattern which is seen clinically in 
the cornea is thought to arise from the forma- 
tion of a series of sub-epithelial ridges in these 
patients. (10 figures, 20 references)— Joel G. 
Sacks 


Gwr—GaANcLIosIDOSIS, Emery, J. M., Green, 
W. R., Wyllie, R. G. and Howell, R. R. 
(Eye Pathology Laboratory, the Johns 
Hopkins Hospital, Baltimore 21205) 85: 
177-187, Feb., 1971. 


Infantile Gyar—gangliosidosis, a combined 
mucopolysaccharide-ganglioside storage dis- 
ease with important ocular manifestations, is 
characterized by psychomotor retardation 
from birth,  hepatosplenomegaly, skeletal 
changes (resembling Hurler's syndrome), pe- 
ripheral pitting edema, mild corneal haze, and 
cherry red spots of the maculae. Pathologic 
studies of the eye, not previously reported, 
show evidence of muco-polysaccharide storage 
in the cornea and ganglioside storage in reti- 
nal ganglion cells. (17 figures, 31 references) 
—Authors’ abstract 


CORRECTION OF THE SUPERIOR LID SULCUS 
WITH SUBPERIOSTEAL IMPLANTS. Soll, D. 
B. (Department of Ophthalmology, Uni- 
versity of Pennsylvania and Frankfort 
Hospital, Philadelphia), Arch. Ophth. 
85:188-190, Feb., 1971. 


A silicone implant with a self-sealing balloon 
on the posterior surface has been devised to 
fill the orbital volume from below as a means 
of correcting this defect. (5 figures, 5 refer- 
ences )—Joel G. Sacks 


RECTUS MUSCLE UNION IN SIXTH NERVE 
PARALYSIS. Frueh, B. R. and Henderson, 
J. W. (Department of Ophthalmology, 
N309 University Medical Center, Colum- 
bia, Mo. 65201), Arch. Ophth. 85:191- 
196, Feb., 1971. 
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A rectus muscle union transferred muscle 
action without altering insertions on 11 eyes in 
nine patients with sixth nerve paralysis. Me- 
dial rectus tendon recession was also per- 
formed and is indicated for deviations greater 
than 25 prism diopters. The rectus muscle 
union tends to produce equal or superior cos- 
metic results and incidence of fusion, less ver- 
tical muscle imbalance, but a smaller amplitude 
of abduction than variations of Hummelsheim's 
technique. The rectus muscle union is recom- 
mended for the treatment of persistent sixth 
nerve palsies. (6 figures, 3 tables, 14 refer- 
ences )—Authors’ abstract 


OXYGEN STUDIES IN RETROLENTAL FIBRO- 
PLASIA. Flower, R. W. and Patz, A. 
(Johns Hopkins University Applied Phys- 
ics Laboratory, 8621 Georgia Ave., Sil- 
ver Spring, Md. 20910), Arch. Ophth. 
85:197-203, Feb., 1971. 


The effects of increased arterial partial oxy- 
gen tensions (pos) on retinal circulation of the 
young kitten were investigated by observing 
changes in the velocity of fluorescein wave 
fronts in the major arterial branches of the 
retina. Changes in velocity were correlated 
with simultaneous carotid arterial po, deter- 
minations. These studies on the larger retinal 
vessels are the first of a series aimed at deter- 
mining levels of arterial po, that can be sus- 
tained without damage to any components of 
the retinal vascular bed. (8 figures, 6 refer- 
ences )—Authors’ abstract 


CILIARY BODY TEMPERATURES IN CRYOSUR- 
GERY. de Roetth, Jr., A. (Institute of Oph- ` 
thalmology, Columbia-Presbyterian Medi- 
cal Center, New York), Arch, Ophth. 
85:204-210, Feb., 1971. 


Intraocular temperatures were investigated 
during cryosurgery of the ciliary body in al- 
bino rabbit eyes. A significant temperature dif- 
ferential was noted between the temperature 
of the cryosurgical probe and the temperature 
within the involved tissue. Attempts were 
made to relate temperature changes in the cili- 
ary body of these rabbit eyes to the clinical 
course following cryosurgery for the treat- 
ment of glaucoma. The need for —80C as the 
optimum operating temperature is further em- ^ 
phasized, and the drastic changes following 
freezing with lower temperatures are illus- 
trated. (2 figures, 3 tables, 8 references )—Au- 
thors' abstract 
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EYE CHANGES IN AUTOIMMUNE NZB AND 
NZB X NZW ice. Kessler, H. S., Cub- 
berly, M. and Manski, W. (Department 
of Microbiology, Room 12-515, College of 
Physicians and Surgeons, Columbia Uni- 
versity, 630 W. 168th St, New York), 
Arch. Ophth. 85:211-219, Feb., 1971. 


All of the 7- to 11-month-old NZB x NZW 
F, mice investigated presented ocular changes 
which, in many respects, are analogous to 
those associated with Sjogren's syndrome in 
humans. The lacrimal and the salivary glands 
showed infiltrations and epimyoepithelial is- 
lands; however, lobular architecture was pre- 
served. Superficial erosions of the conjunctival 
epithelium, thinning of the cornea, and forma- 
tion of keratin granules in the epithelial cells 
without cornification were common. Lesions in 

. the anterior chamber, lens, iris, and retina, and 
a decrease in lacrimation was observed. Many 
such changes which have not been described in 
Sjogren’s syndrome may be associated with 
the immunopathological findings in these mice. 
Enucleation is not warranted in Sjogren's syn- 
drome and therefore histological changes with 
time are not easily followed clinically in pa- 
tients with this syndrome. (18 figures, 10 refer- 
ences )—A uthors' abstract 


HERPES SIMPLEX VIRUS-INDUCED CONGENI- 
TAL CATARACTS. Cibis, A. and Burde, R. M. 
(Washington University School of Medi- 
cine, 660 Euclid Ave., St. Louis 63110), 
Arch. Ophth. 85:220-223, Feb., 1971. 


Herpes simplex virus (HSV) was cultured 
from the lens aspirate of a dense cataract pres- 
ent in the right eye of an 18-month-old 
healthy white girl. A small linear anterior cor- 
tical opacity was present in the other eye 
along with an unusual pattern of chorioretinal 
scarring. (2 figures, 24 references )—Authors’ 
abstract 


DRUSEN OF THE OPTIC DISC AND THE DE- 
VELOPMENT OF FIELD DEFECTS. Cohen, D. 
N. (Department of Ophthalmology, Mas- 
sachusetts Eye and Ear Infirmary, Bos- 
ton), Arch. Ophth. 85:224-226, Feb., 1971. 


Two young adults with drusen of the nerve 
. head in association with evidence of vascular 
^ disturbance experienced the sudden onset of 
arcuate scotomata. (14 references )—Author’s 
abstract 
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BULLETIN DE LA SOCIETE 
BELGE D OPHTALMOLOGIE 
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COMBINED OPERATION FOR GLAUCOMA AND 
CATARACT. (French) Francois, J. (Gand), 
Bull. Soc. Belge Ophtal. 153:623-631, 
1969. 


Eighty-eight percent of 31 cases obtained a 
good fistula when a modified Scheie procedure 
was combined with cataract extraction. (5 fig- 
ures, 1 table, 47 references)—Frank J. Wein- 
stock 


EARLY TREATMENT OF TRAUMATIC CATARACT, 
(French) Missotten, L. and Van Vlim- 
meren, H., Bull. Soc. Belge Ophtal. 153: 
632-637, 1969. 


In ocular injuries with a traumatic cataract, 
primary repair of a perforating wound was 
carried out. Ten to fifteen days later, aspira- 
tion of the cataract was done under local anes- 
thesia. Fifteen of 23 cases resulted in 10/10 vis- 
ion. Only five patients persisted in wearing a 
contact lens. (6 figures, 1 table, 1 reference )— 
Frank J. Weinstock 


BIOMETRIC STUDY OF THE ANTERIOR SEG- 
MENT OF THE EYE IN ANGLE CLOSURE 
GLAUCOMA. (French) Delmarcelle, Y., 
Luyckx, J. and Weekers, R. (Clinique 
ophthalmologique de l'Université de 
Liége), Bull. Soc. Belge Ophtal. 153:638- 
650, 1969. 


In most cases of angle closure glaucoma, in- 
creased thickness of the lens is a major factor. 
Other factors are reduction of the height of 
the corneal dome and advancing position of 
the insertion of the iris on the wall of the 
globe. (6 figures, 1 table, 9 references )— 
Frank J. Weinstock 


ANNULAR ELEVATION OF THE RETINA. 
(French) Michiels, J., Heffinck, P. and 
Rommel, J. (Clinique ophthalmologique de 
Universite de Louvain), Bull. Soc. Belge 
Ophtal. 153:651-670, 1969. 

Three cases with a probable inflammatory 


etiology are presented. (15 figures, 23 refer- 
ences)—Frank J. Weinstock 
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INSULIN IN THE AQUEOUS HUMOR OF 
MAN (RADIO-IMMUNOLOGICAL DETERMI- 
NATIONS). (French) Toselli, C. ( Clinique 
ophthalmologique Université catholique de 
Rome), Bull. Soc. Belge Ophtal. 153:671- 
674, 1969. 


Diagnostic paracenteses were carried out 
and analyzed. The quantity of insulin in the 
aqueous was 12 + 2 u U/ml which was 38.7% 
the value of insulin in the plasma (31 + 8 p 
U). (11 references)—Frank J. Weinstock 


CLINICAL MEASUREMENT OF THE CHOROIDAL 
BLOOD PRESSURE. ( French) Fritz, A., Bull. 
Soc. Belge Ophtal. 153:702-712, 1969. 


Blanching of the pink color of the optic disc 
with pressure on the globe is related to the 
choroidal blood pressure. The choroidal pres- 
sure varies due to the vasomotor activity of 
the choroid. Below a mean retinal artery pres- 
sure of 46 to 55 mm Hg the choro:dal pressure 
exceeds the retinal pressure by 1.3 to 7.7 mm 
Hg whereas above this level the choroidal 
pressure is 48 to 14.1 mm Hg lower. (2 fig- 
ures, 1 table, 16 references)—Frank J. Wein- 
stock 
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CRYOFIXATION—CONTROL OF OCULAR SHAPE 
AND MOVEMENT BY CRYOADHESION. Shea, 
M. (828 Medical Arts Building, 170 St. 
George Street, Toronto 180, Ontario, 
Canada), Canad. J. Ophth. 5:207-214, 
July, 1970. 


Prior to intraocular surgery, cryofixation 
ring is placed approximately 7 mm from the 
limbus and adheres to the sclera for its entire 
area of contact. This device prevents indenta- 
tion of the globe by lid pressure, prevents dis- 
tortion of the globe, and eliminates rotational 
movement about an axis vertical to the plane 
of the cryofixation ring, thus facilitating inci- 
sion of the cornea and intravitreal manipula- 
tion. Because the cryofixor is rigidly mounted 
to the operating table, no patient movement 
can be permitted and general anesthesia is re- 
quired. Two of 27 patients developed localized 
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choroidal hemorrhages which did not affect 
the outcome of the surgical procedure. (4 fig- 
ures, 4 references )—R. Theodore Goldberg 


THE EFFECT OF AIR POLLUTANTS ON THE EYE. 
Waheed, M. A. and Basu, P. K. ( Depart- 
ment of Ophthalmology, University of 
Toronto, 1 Spadina Crescent, Toronto 179, 
Ontario, Canada), Canad. J. Ophth. 5:226- 
230, July, 1970. 


A sample of an organic extract of atmo- 
spheric pollutants was applied directly to the 
palpebral conjunctiva of albino rabbits. After 
eight days there was a small but definite de- 
crease in the number of goblet cells. It is pos- 
sible that this reduction occurred by direct in- 
jury of the goblet cells or the extract might 
have affected the goblet cell precursors and 
thus interfered with the production of fresh 
cells. (4 figures, 1 table, 16 references )—R. 
Theodore Goldberg 


THE USE OF MAGNESIUM ON HERPETIC UL- 
CERS OF THE CORNEA. (French) Côté, G., 
Smith, G. and Rochette, J. (Hopital du 
saint-Sacrement, 1050 Chemin Ste-Foy, 
Québec, P. O., Canada), Canad. J. Ophth. 
5:231-238, July, 1970. 


Large doses of systemic magnesium in rab- 
bits produced noxious effects. In contrast, in 
man, small doses systemically produced satis- 
factory effects. A topical solution of 1095 mag- 
nesium sulphate gave good results in both man 
and rabbits. (10 figures, 7 references)—Au- 
thors' abstract 


CORNEAL COMPLICATIONS OF TOPICAL ANES- 
THETIC ABUSE. Willis, W. E. and Laibson, 
P. R. (Will Eye Hospital, 1601 Spring 
Garden Street, Philadelphia, Pennsyl- 
vania), Canad. J. Ophth. 5:239-243, July, 
1970. 


Nine patients are reported in whom topical 
anesthetics were used repeatedly to relieve the 
pain of corneal lesions. In six of these there 
was extension of edema and erosions because 
of the anesthetic. Topical anesthetics may in- 
terfere with normal corneal re-epithelializa- 
tion by inhibiting corneal respiration and de- * 
creasing epithelial mitotic activity. The danger 
of repeated applications of topical anesthetics 
is emphasized. (2 figures, 1 table, 14 refer- 
ences)—R. Theodore Goldberg 
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REMOVAL OF NON-MAGNETIC INTRAOCULAR 
FOREIGN BODIES USING THE IMAGE INTEN- 
SIFIER. Anhalt, E. F., Oppenheim, R. 5. 
and Konkal, J. (Winnipeg Clinic, St. 
Mary's Avenue and Vaughan St., Winni- 
peg 1, Manitoba, Canada), Canad. J. 
Ophth. 5:244-247, July, 1970. 


The authors describe a technique for localiz- 
ing and removing nonmagnetic intraocular 
foreign bodies in the presence of opaque me- 
dia, with the aid of the image intensifier. Once 
the forceps are introduced into the globe, the 
position of both the foreign body, and the for- 
ceps can be magnified on a large viewing screen. 
By rotating the ampule 90° the operator can 
view both the forceps and the intraocular for- 
eign body in two planes 90° apart. With alter- 
nating perpendicular and horizontal views, the 
forceps can be guided to the foreign body. (5 
figures, 4 references)—R. Theodore Goldberg 


MICROSPHEROPHAKIA. Michaud, C. (450 est, 
rue Sherbrooke, Ste 250, Montréal 24, 
P. Q. Canada), Canad. J. Ophth. 5:252- 
254, July, 1970. 


The etiology, symptoms, signs, and treat- 
ment of this condition are reviewed. The au- 
thor stresses the importance of thorough ex- 
amination of all high myopes, particularly my- 
opic children with elevated intraocular pres- 
sure, to detect this entity. (2 references )—R. 
Theodore Goldberg 


MYCOLOGY OF EYE BANK EYES I. STUDIES ON 
THE FROZEN-STORED DONOR MATERIAL. 
(Department of Ophthalmology, Univer- 
sity of Toronto, 1 Spadina Crescent, To- 
ronto 179, Ontario, Canada), Canad. J. 
Ophth, 5:255-263, July, 1970. 


Eighteen out of 32 frozen-stored donor 
eyes were found to be contaminated with a 
variety of fungi. The sterilization of donor 
eyes with merthiolate, pretreatment with glyc- 
erine and freezing at —65°C. and thawing, and 
even three subsequent saline washings of the 
eyes did not appear to have much effect in re- 
moving fungi from the donor eyes. Frozen- 
stored cornea was found to be a suitable media 
for the growth of both pathogenic and non- 
pathogenic fungi. (14 figures, 17 references) 


—R. Theodore Goldberg 


CHLOROQUINE RETINOPATHY IN THE RABBIT. 
Ramsey, M. S., Bloodworth, J. M. B. and 


ABSTRACTS 


221 


Engerman, R. L. (Department of Pathol- 
ogy, University of Wisconsin, 470 North 
Carter Street, Madison, Wisconsin 
53705), Canad. J. Ophth. 5:264-273, July, 
1970. 


Oral administration of chloroquine to rab- 
bits for 35 weeks produced the following light 
and electron microscopic findings in the retina 
and choroid: (1) membranous cytoplasmic 
bodies present in the enlarged ganglion cells 
and to a lesser degree in other cells of the ret- 
ina, especially enlarged pigment epithelial 
cells, (2) mixed osmiophilic bodies present in 
all layers of the retina and especially in the 
enlarged pigment epithelial cells, and (3) mi- 
gration of pigment granules from the pigment 
epithelium to the outer layers of the sensory 
retina. The authors suggest that the basic de- 
fect in chloroquine retinopathy is a drug-in- 
duced lyosomal disorder. (9 figures, 23 refer- 
ences)—R. Theodore Goldberg 


TRANSVITREAL ELECTROCOAGULATION OF RAB- 
BIT FUNDAL VESSELS. Fejer, T. P. and 
Shea. (Department of Ophthalmology, 
Faculty of Medicine, University of To- 
ronto, 1 Spadina Crescent, Toronto 179, 
Ontario, Canada), Canad. J. Ophth. 5:274- 
283, July, 1970. 


Because of the limitations of photocoagula- 
tion in obliterating vessels which are project- 
ing into the vitreous in retinitis proliferans, 
the authors investigated the transvitreal elec- 
trocoagulation of rabbit fundal vessels. They 
passed an insulated coagulating needle through 
the pars plana of the rabbit. Thirteen eyes 
were treated. In five the treated vessels were 
completely obliterated, seven showed a 75% 
decrease in vessel diameter, and one showed a 
50% decrease in vessel diameter. (6 figures, 6 
references)—R. Theodore Goldberg 


EXPERIMENTAL PHLYCTENULAR KERATITIS. 
Davis, P. L., Watson, J. I. and Sapp, G. 
A. (Department of Ophthalmology, Royal 
Victoria Hospital, Montreal, Quebec), 
Canad. J. Ophth. 5:284-292, July, 1970. 


The authors believe that phlyctenular kera- 
titis occurs when cell wall antigens from lid 
bacteria enter the cornea at sites of corneal 
epithelial loss and combine with specific pre- 
cipitating antibodies. To test this hypothesis, 
bovine serum albumen was used to immunize 
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rabbits. Their abraded corneas were then chal- 
lenged with the immunizing antigen. The con- 
trol eyes did not react, but the test dyes devel- 
oped lesions which grossly and histopathologi- 
cally resembled those of human phlyctenular 
keratitis. (12 figures, 10 references)—R. 
Theodore Goldberg 


A METHOD FOR STUDYING THE ANTIBODY- 
PRODUCING CELLS FROM THE CORNEAL AND 
CONJUNCTIVAL TISSUES. Basu, P. K. and 
Carré, F. (Department of Ophthalmology, 
University of Toronto, 1 Spadina crescent, 
Toronto 179, Ontario), Canad. J. Ophth. 
5:293-296, July, 1970. 


Rabbits were immunized with sheep serum 
in Freund's complete adjuvant and two weeks 
later they were challenged with an intracor- 
neal injection of the same serum. Four days 
later samples of the conjunctiva, cornea, and 
limbus were implanted in tissue culture. The 
migrating lymphoid cells were trypsinized af- 
ter four days and tested for their plaque- 
forming capabilities. A special shallow glass 
chamber was used to facilitate observation and 
photography of the plaques. (3 figures, 6 ref- 
erences)—R. Theodore Goldberg 
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A NEW CORNEA-POSITIVE POTENTIAL IM- 
MEDIATELY FOLLOWING THE EARLY RECEP- 
TOR POTENTIAL. Yonemura, D. and Hasui, 
I. (Department of Ophthalmology, School 
of Medicine, Kanazawa University, Ta- 
kara-machi, Kanazawa, Japan), Jap. J. 
Ophth. 14:159-171, July-Sept., 1970. 


In the albino rat this appears between the 
negative phase of the early receptor potential, 
and the a-wave. The amplitude of this newly 
described wave is directly proportional to the 
stimulus intensity, and the threshold is ex- 
tremely high. (11 figures, 30 references)—Paul 
A. Hein, Jr. 


GENETIC STUDIES ON DEFECTIVE COLOR VI- 
SION IN JUNIOR HIGH SCHOOL STUDENTS. 
Ichikawg, H., Majima, A., Komatsu, S. 


JULY, 1971 


and Tokita, H. (Department of Ophthal- 
mology, Central Hospital of Japanese Na- * 
tional Railways, Tokyo), Jap. J. Ophth. 
14:202-209, July-Sept., 1970. 


Virtually the entire junior high school popu- 
lation of Rishiri Island was studied. Color vi- 
sion defects were found in 6.8395 of the males, 
1.93% being protan and 4.76% deutan. Among 
females, 0.8% showed defects, 0.16% protan 
and 0.6495 deutan. (4 tables, 1 reference)— 
Paul A. Hein, Jr. 


FINE STRUCTURE OF EXTRAOCULAR MUSCLES 
IN MYASTHENIA GRAVIS, Sakimoto, T. 
(Department of Ophthalmology, School 
of Medicine, University of Tokyo Bunk- 
yo-ku, Tokyo), Jap. J. Ophth. 14:210- 
222, July-Sept., 1970. 


small, abnormal muscle fibers were grouped 
within apparently normal ones. In the center 
of these abnormal fibers were found numerous 
exceptionally large mitochondria, some of 
which showed inclusion bodies. The findings 
are not unlike those of thyroid myopathy. (11 
figures, 1 table, 36 references )—Paul A. Hein, 
Te 
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THE CAUSES OF BLINDNESS IN 156 VISUALLY , 
AND MENTALLY DEFECTIVE CHILDREN, 
Copper, A. C. and Schappert-Kimmijser, 
J. (Zutphen, the Netherlands), Ophthal- 
mologica 160:292-302, 1970. 


These children were the inmates of an insti- 
tution for the multiply handicapped. The 
mental status of most of the subjects precluded 
valid testing of photoreceptor function and 
made the ophthalmological examination in- 
complete. From the combined medical data the 
probable cause of blindness could be deter- 
mined in about 7095 of the cases. There re- 
mained about 22 congenital cataracts and 17 
gross congenital ocular anomalies without any, 
clue to the cause of the defect. A preliminary 


comparison was made between the principal .. 


causes of blindness in mentally defective and 
mentally normal children, In the latter hered- 
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ity accounted for twice as much blindness as 
in the former. (13 tables, 3 references) —Pe- 
ter C. Kronfeld 


REFLECTIONS OF LIGHT FROM THE OCULAR 
FUNDUS. Planten, J. T. (Leeuwarden, the 
Netherlands), Ophthalmologica 160:303- 
305, 1970. 


The paper deals with the well-known irregu- 
lar reflections from the area around the disc 
and around the macula which are seen through 
the direct ophthalmoscope and the dilated pu- 
pil and are normally most pronounced in 
youngsters between 8 and 14 years of age. Ex- 
amination with the fundus contact glass indi- 
cates that these reflections are located between 
retina and vitreous. According to the essayist's 
observations the pattern of these reflections 
~ becomes more marked in pathological condi- 
tions associated with slight elevations of the 
intracranial pressure. Inflammation of the optic 
nerve can also be accompanied by an increase 
in the number of reflecting ridges and folds. 
The author offers the theory that under the 
conditions of raised intracranial pressure fluid 
from the perivascular spaces in the optic nerve 
seeps into the boundary between retina and 
choroid (cfr. Gartner, Ophthalmologica 153: 
367, 1967 )—Peter C. Kronfeld 


INJECTION OF RADIOACTIVE S*: A NEW 
TREATMENT FOR IRIS AND CONJUNCTIVAL 
cysts. Mesker, R. P., Oosterhuis, J. A. 
and van der Schoot, J. B. (Department 

— of Ophthalmology and Radiology, Uni- 

versity of Amsterdam), Ophthalmologica 

160:308-313, 1970. 


S35 an emitter of soft beta-rays, was used 

for the authors in two cases, one large congen- 
ital anterior chamber cyst and one large post- 
traumatic subconjunctival cyst. Injected as the 
highly soluble sodium sulfate, the isotope was 
ineffective; as insoluble, finely suspended bar- 
ium sulfate it produced regression of the cysts. 
Both injections were well tolerated, without 
any adverse effects on lens epithelium or cor- 
neal endothelium coming to the fore. The au- 
thors add that it may be wise to remove the 
-contents of the cyst by aspiration some time 
after injection of the radioactive barium sul- 
— fate in order to promote more shrinkage of the 
cyst. (6 figures, 13 references)—Peter C. 
Kronfeld 
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MALIGNANT MELANOMA OF THE CHOROID: 
AN UNUSUAL VARIANT, Donders, P. C. 
(Groningen, the Netherlands), Ophthal- 
mologica 160:314-318, 1970. 


The medium-sized choroidal tumor (from 
an 58-year-old, otherwise well female) ap- 
peared, at first glance, to be of vascular origin. 
It was composed of fairly loose tissue contain- 
ing a large number of vessels of various sizes 
and of vacuoles some of which were filled with 
blood cells. Around the blood vessels the tumor 
tissue was more compact and made up of large 
irregularly shaped cells with polymorphous nu- 
clei. Some of the cells contained melanin. The 
tumor had invaded the sclera and was, there- 
fore, probably malignant. After considering 
various vascular tumors the author feels that 
the diagnosis, from the presence of melanin 
and the invasive tendency, must be malignant 
melanoma. (4 figures, 6 references )—Peter C. 
Kronfeld 


READING DISORDERS. Velzeboer, C. M. J., 
de Wit, J. and Hagedoorn, J. M. (Uni- 
versity Eye Clinic, Vrije Universiteit, de 
Boelelaan, Amsterdam), Ophthalmologica 
160:319-320, 1970. 


There is unanimity in the Netherlands re- 
garding the role of the peripheral visual organ 
in developmental dyslexia. A systematic search 
for organic or perceptual ocular anomalies in 
the pupils of the Pedologic Institute in Am- 
sterdam has failed to show any relationship be- 
tween ocular anomalies and dyslexia. “The 
best way to handle a child with dyslexia must 
be found by cooperation between doctor, psy- 
chologist and teacher. The pedagogue, with 
great ingenuity and patience, must try to help 
the pupil overcome his difficulties."—Peter C. 
Kronfeld 


READING PROBLEMS IN HEMIANOPIA. Pa- 
meijer, J. K. (Deventer, The Netherlands), 
Ophthalmologica 160:322-325, 1970. 


For left-sided hemianopia a black ruler 
placed at right angles and close to the begin- 
ning of the lines usually works well. A middle- 
aged patient with a right-sided hemianopia 
was aided by 1) turning the reading material 
180 degrees so that the reading could be done 
from right to left, and 2) by inverting the now 
upside-down print by means of a Dutch tele- 
scope. (3 figures )—Peter C. Kronfeld 
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HISTOLOGY OF CONGENITAL GLAUCOMA. 
Manschot, W. A. (Rotterdam, the Neth- 
erlands), Ophthalmologica 160:326-329, 
1970. 


An eye with apparently congenital glaucoma 
was treated by cyclodiathermy when the pa- 
tient was two years old, and with hypotensive 
medication from then on. Eight years later 
when the cornea was enlarged, globular and 
opaque, the fundus not visible and the pressure 
high, the blind, painful eye was enucleated. 
Histologically the canal of Schlemm was 
found to be open, its wall lined with endothe- 
lium and its intrascleral outflow channels pat- 
ent. The canal was separated from the ante- 
rior chamber by a dense, sclerosed tissue 
which the author interprets as the compressed, 
hyalinized corneoscleral meshwork, damaged by 
the unrelieved pressure. The histological find- 
ings favor the view that goniotomy, even at 
this late stage, might have normalized the 
intraocular pressure. (2 figures, 6 references) 
—Peter C. Kronfeld 


FLUORESCEIN ANGIOGRAPHY OF THE OPTIC 
DISC IN GLAUCOMA. Oosterhuis, J. A, and 
Gortzak-Moorstein, N. (Department of 
Ophthalmology, University of Amster- 
dam), Ophthalmologica 160:331-353, 1970. 


Baseline values for normal fluorescence of 
the disc are provided by the typical large phys- 
iological cups of normal eyes. In the floor of 
these large cups fluorescein brings out a strik- 
ingly dense system of vessels which add up to 
more fluorescence than the vessels on the rim 
of the cup. In glaucomatous eyes the authors 
report diminished fluorescence of the disc 
which correlates roughly with the degree of 
glaucomatous cupping and with the restriction 
of the visual field. In patients with totally ex- 
cavated discs and only small residual fields, 
fluorescence of the disc was absent. The color 
of the disc as judged by ophthalmoscopy 
(without fluorescein) can not be considered a 
reliable yardstick for its vascularization. (15 
figures, 24 references )}—Peter C. Kronfeld 


X-RAY PHOTOS OF THE OPTIC FORAMEN. 
Bleeker, G. M. (X-ray Department of the 
University Eye Hospital, Amsterdam), 
Ophthalmologica 160:354-368, 1970. 


Reliable pictures of the optic foramen can 
only be obtained when the central beam of the 
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X-ray tube coincides with the axis of the canal e 
which, in the normal skull, forms an angle of 
37? with the sagittal plane and of 30? with the 
line joining the external auditory meatus with 
the inferior orbital rim. In pictures taken in 
this manner the optic foramen appears in the 
infero-temporal area of the orbit. In a series 
of pictures of the same patient the effect of 
slight deviations from the proper position of 
the head are demonstrated. Right-to-left size 
differences of 1 mm or more are usually sig- 
nificant, the larger foramen usually being the 
one altered by a pathological process. (23 fig- 
ures )—Peter C. Kronfeld 


AN UNNECESSARY MISTAKE. Planten, J. T. 
(Leeuwarden, the Netherlands), Oph- 
thalmologica 160:369-371, 1970. 


In three cases reported by the author opaci- |. 
ties of the media precluded ophthalmoscopic 
examination of the posterior segment. When 
acute glaucoma developed and resisted conser- 
vative therapy, the author performed iriden- 
cleises on two of the patients, finding the iris 
unusually friable and the postoperative course 
longer than usual. In these two and in a third 
unoperated case the primary disease proved to 
be a malignant melanoma of the choroid. (2 
figures )—Peter C. Kronfeld 


NORRIE'S DISEASE. Hamburg, A. (Bussum, 
the Netherlands), Ophthalmologica 160: 
375-377, 1970. 


The occurrence of this oculo-acoustico-cere- 
bral degeneration in three sons from a Dutch ©. 
family is reported. Bilateral blindness due to 
pseudogliomas was discovered shortly after 
birth. At the present time only the second boy, 
age five, shows a serious mental defect. The 
EEG of all three cases is abnormal in that it 
shows peaks which increase during sleep. A 
great-uncle of the mother died in a school for 
the blind at the age of 12 which is the only 
clue to a genetic origin of the disorder. (1 ref- 
erence )—Peter C. Kronfeld 


OPERATION FOR ECTROPION ASSOCIATED 
WITH ANOPHTHALMOS, Hagedoorn, A. 
and Keur, J. H. W. (University Eye 
Clinic, Wilhelmina Gasthuis, Amster- 
dam), Ophthalmologica 160:379-382, 1970. _ 


Three double-armed sutures are inserted in 
the region of the lower fornix, passed through 
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the periosteum near the lower orbital rim, 
brought out through the skin and fastened 
there with tape. Very much like the von Hess 
sutures of ptosis, the sutures advocated by the 
authors give rise to strands of scar tissue 
which run in the same direction as the inferior 
tarso-orbital ligament and take on this liga- 
ments lost function. (5 figures)—Peter C. 
Kronfeld 


JOURNAL or NeuroLoGcY, NEU- 
ROSURGERY AND PSYCHIATRY 


VoLuME 33 APRIL, 1970 NUMBER 4 


SPURIOUS PAPILLEDEMA AND VISUAL FIELD 
CONTRACTION AFTER HEAD TRAUMA. Dale, 
R. T. and Galin, M. A. (Departments of 
Neurology and Ophthalmology of the 
New York Medical College), J. Neurol. 
Neurosurg. Psychiat. 33:166-171, Apr. 
1970. 


Two patients with bilateral papilledema af- 
ter head trauma, without increased intracra- 
nial pressure are discussed. Bilateral contrac- 
tion of the visual fields, apparently on a per- 
manent basis, was noted in both patients. The 
pathophysiology is believed to be related to in- 
direct injury to the optic nerve. (8 figures, 13 
references )— Joel G. Sacks 


MUCOCOELE OF THE SPHENOIDAL SINUS AS 
A CAUSE OF RECURRENT OCULOMOTOR 
NERVE PALSY. Friedmann, G. and Harri- 
son, S. (The Neuro-Otological Depart- 
ment, the National Hospital for Nervous 
Diseases, Queen Square, London W.C. 
1.), J. Neurol. Neurosurg. Psychiat. 33: 
172-179, Apr., 1970. 


The neurological symptoms and signs in 40 
cases of sphenoidal mucocoele have been re- 
viewed. Of these, 23 cases had optic nerve 
involvement; 15 cases had oculomotor nerve 
involvement; 2 cases had trochlear nerve 


- involvement; 4 had abducens nerve involve- 


ment; 38 had facial pain and 12 had exoph- 
thalmos. 

Two cases recurrent oculomotor nerve palsy 
caused by a sphenoidal mucocoele are de- 
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scribed. (5 figures, 2 tables, 48 references )—- 
Joel G. Sacks 


NEUROLOGY 
VoLuME 20 May, 1970 NUMBER 5 
POLYMYOCLONIA WITH OPSOCLONUS. Mc- 


Lean, D. R. (Neurological Unit, Boston 
City Hospital, Massachusetts), Neurol- 
ogy 20:508-512, May, 1970. 


The case reported was 50 years old; this is 
the oldest patient reported with this syndrome. 
Persistent abnormal eye movements two years 
after the acute illness were a unique feature 
which had not been previously reported. (15 
references )—Joel G. Sacks 


FACIAL PULSES IN INTERNAL CAROTID AR- 
TERY OCCLUSION. Fisher, C. M. (Massa- 
chusetts General Hospital, Boston, Mass.), 
Neurology 20:476-478, May, 1970. 


Abnormal pulses may be felt about the orbit 
and in the region of the nasolabial fold in pa- 
tients who have had occlusion of one or both 
internal carotid arteries. These abnormal pul- 
ses arise as the result of dilatation of the ves- 
sels that carry anastomotic flow from the 
branches of the external carotid artery into 
the distal internal carotid artery by the way of 
the ophthalmic artery and its orbital branches. 
(1 figure, 1 reference)—Joel G. Sacks 


UNRUPTURED ANEURYSM OF THE SUPRA- 
CLINOID CAROTID ARTERY. A TREATABLE 
CAUSE OF BLINDNESS. Bird, A. C., Nolan, 
B., Gargano, F. P. and David, N. J. (De- 
partments of Ophthalmology, Radiology 
and Neurology, University of Miami 
School of Medicine, Miami, Florida), 
Neurology 20:445-454, May, 1970. 


Five patients with giant aneurysms arising 
from the supraclinoid portion of the internal 
carotid artery have been described. In four of 
them the initial complaint was loss of vision in 
one eye, and if not treated, this progressed to 
blindness within a few months. Three patients 
benefited from carotid clamping in the neck. 
Two patients with profound visual loss in the 
postoperative period eventually showed spec- 
tacular visual improvement. (5 figures, 1 table, 
12 references )—Joel G. Sacks 
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May, 1970 


PSEUDOTUMOR OF THE ORBIT AND LIMITED 
WEGENER’S GRANULOMATOSIS. (Cassan, 
S. M., Divertie, M. B., Hollenhorst, 
R. W. and Harrison, E. G. (Sections of 
Medicine, Ophthalmology, and of Sur- 
gical Pathology, Mayo Clinic and Mayo 
Foundation; and the Mayo Graduate 
School of Medicine, Rochester, Minn.), 
Ann. Intern. Med. 72:687-693, May, 
1970. 


A patient with bilateral orbital pseudotumor 
and bilateral cavity pulmonary lesions is re- 
ported. This patient was considered to have 
the limited form of Wegener's granulomatosis 
that has been described recently, and his 15- 
year survival with this disease when last seen 
is unequaled in the literature. Orbital pseudo- 
tumor and its relationship with multifocal 
fibrosclerosis, polyarteritis nodosa, and Weg- 
ener's granulomatosis are reviewed. (6 figures, 
40 references )—Authors’ abstract 
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AEROSPACE MEDICINE 
APRIL, 1970 


AFTEREFFECTS OF VARIOUS ALCOHOLIC BEV- 
ERAGES ON POSITIONAL NYSTAGMUS AND 
CORIOLIS ACCELERATION. Ryback, R. S. and 
Dowd, P. J. (USAF School of Aerospace 
Medicine, Brooks Air Force Base, Texas 
78235), Aerospace Med. 41:429-435, 
April, 1970. 
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Bourbon appears to have a stronger effect 
than vodka on positional nystagmus and co- 
riolis acceleration (that occurring when the 
head is tilted relative to a plane of rotation). 
(5 figures, 3 tables, 38 references)—Stan Mu- 
enzler 


JOURNAL OF PEDIATRICS 


VOLUME 77 Jury, 1970 


MICROCIRCULATION IN YOUNG ADULTS WITH 
CYSTIC FIBROSIS: RETINAL AND CONJUNC- 
TIVAL VASCULAR CHANGES IN RELATION TO 
DIABETES, Chazan, B. I., Balodimos, M. C., 
Holsclaw, D. S. and Shwachman, H. ( The 
Children's Hospital Medical Center; and 
the Departments of Medicine and Pediat- 
rics, Harvard Medical School), J. Pediat- 
rics 77:86-92, July, 1970. 


Conjunctival biomicroscopy and retinal pho- 
tography were utilized in 67 patients with cys- 
tic fibrosis, ages 15 to 26 years, to detect a pos- 
sible prediabetic vascular change. Examination 
revealed venular congestion and tortuosity as 
well as venular and arteriolar red cell aggre- 
gation. These changes were related to the se- 
verity of the cystic fibrosis and not to glucose 
intolerance. Both clinical and chemical diabe- 
tes occur more frequently in older patients 
with cystic fibrosis than in normal subjects. 
The diabetes is not related to the severity of 
the cystic fibrosis. A prediabetic vascular 
change could not be reliably detected by this 
study. (2 figures, 1 table, 32 references )—Au- 
thors’ abstract 
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For adequate publicity, notices of postgraduate courses, meetings and lectures 
must be received at least three months prior to the date of occurrence. 


CLINICAL CONGRESS: AMERICAN COLLEGE OF 
SURGEONS 


The 57th annual clinical congress of the American 
College of Surgeons will be held in Atlantic City, 
New Jersey, on October 18-22, 1971. The postgradu- 
ate course in ophthalmic surgery will be offered on 
October 18th, 20th, and 22nd, under the direction of 
Robinson D. Harley of Philadelphia. 

For further information contact Mr. T. E. Mc- 
Ginnis, American College of Surgeons, 55 East Erie 
Street, Chicago, Illinois 60611. 


SOCIETY OF CONTEMPORARY OPHTHALMOLOGY 


The winter meeting of the Society of Contem- 
porary Ophthalmology will be held on February 27 
through March 3, 1972, at the Diplomat Hotel, 
Hollywood, Florida. 

The emphasis of the meeting will be on contem- 
porary ophthalmology through continuing education. 
Lectures will be presented by the permanent faculty. 
Ophthalmologists interested in presenting papers on 
new material must submit a 150-word, titled abstract 
before October 1, 1971, to John G. Bellows, M.D., 
30 North Michigan Avenue, Chicago, Illinois 60602. 


SECOND INTERNATIONAL OPHTHALMIC 
MICROSURGERY MEETING IN SAN FRANCISCO 


The Eye Foundation of California will sponsor 
the second international ophthalmic microsurgery 
meeting, to be held on September 15-18, 1971, in San 
Francisco. The first two days of the meeting will be 
devoted to practical microscopic instruction at the 
San Francisco Eye and Ear Hospital. Lecturers for 
this session include F. Barraquer, Bogata, Colom- 
bia; J. Beale, U.S.A.; Prof. J. Draeger, West Ger- 
many; and E. Smith of Canada. The last two days 
of the meeting will be held at the Fairmont Hotel, 
and will consist of presentations, short papers, 
movies, and panel discussions. Lecturers will include 
J. Boberg-Ans, Denmark; Charles Kelman, U.S.A. ; 
E. Malbran, Argentina; and R. Troutman, U.S.A. 

The Foundation Gold Medal Award for World 
Eye Surgical Excellence will be presented to Ramon 
Castroviejo during the second portion of the con- 
gress. 

Fees for both sessions will be $425, while the fee 
for the last two days alone will be $100. In either 
case, the additional fee for wives is $25. 

Further information may be obtained from John 
Beale, San Francisco Eye and Ear Hospital, 1801 
Bush Street, San Francisco, California 94109. 
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CONTINUING EDUCATION IN OPHTHALMOLOGY 


The American Academy of Ophthalmology and 
Otolaryngology program of continuing education in- 
cludes an ophthalmic basic and clinical science 
course. The course presents a core of ophthalmic 
information divided into eight sections. Each section 
consists of an essential reading list, designed for 
completion in a period of two or three months 

The registration is $50. For application and in- 
formation contact C. M. Kos, M.D., Executive Sec- 
retary-Treasurer, American Academy of Ophthal- 
mology and Otolaryngology, 15 Second Street SW, 
Rochester, Minnesota 55901. 


ESTELLE DOHENY EYE FOUNDATION 


The annual postgraduate conference of the Estelle 
Doheny Eye Foundation will be held on October 18- 
19, 1971, in Los Angeles. Principal speakers will be 
Ramon Castroviejo and Frank W. Newell. 

Further information may be obtained from the 
Estelle Doheny Eye Foundation, 272 South Lake 
Street, Los Angeles, California 90057. 


PLASTIC AND CORNEAL SURGERY SYMPOSIUM : BAS- 
COM PALMER EYE [NSTITUTE 


The Bascom Palmer Eye Institute of the Univer- 
sity of Miami School of Medicine, and the Florida 
Lions Eye Bank at Miami, announce the fourth 
biennial symposium on ophthalmic plastic and cor- 
neal surgery, to be held on March 26-31, 1972, at the 
Diplomat Hotel, Miami Beach, Florida. 

Additional information may be obtained by writ- 
ing to the Ophthalmic Plastic Surgery Symposium, 
Bascom Palmer Eye Institute, P.O. Box 875, Bis- 
cayne Annex, Miami, Florida 33152. 


OPHTHALMOLOGISTS SERVE PRojEcr Hope IN WEST 
INDIES 


Ophthalmologists Hansjoerg Kolder, Iowa City, 
Iowa, and Edward A. Dunlap, New York City, have 
joined the staff of the hospital ship SS HOPE while 
this floating medical center is docked in Kingston, 
Jamaica, to carry out a 10-month medical and teach- 
ing mission in the West Indies which began in mid- 
January. 

This is the SS HOPE's second decade of service. 
Approximately 125 staff members are serving for 
the entire voyage; Drs. Kolder and Dunlap joined 
more than 20 other specialists who serve for two- 
month periods. 

Dr. Dunlap, who joined the staff of the hospital 
ship in March, is a clinical professor of ophthalmol- 
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ogy and acting division head of the New York Hos- 
pital-Cornell Medical Center. He has previously 
served with the SS HOPE in Ecuador and Ceylon. 

Dr. Kolder, who joined the ship's staff in May, 
is associate professor of ophthalmologv at the Uni- 
versity of Iowa im Iowa City. 


POSTGRADUATE INSTITUTE: NEW YORK EYE 
AND EAR INFIRMARY 


The Postgraduate Institute of the New York Eye 
and Ear Infirmary announces the 14th in a series of 
postgraduate courses for specialists in ophthalmol- 
ogy to be presented October 4 through December 11, 
1971. 

The followmg courses will be offered: diagnostic 
ultrasonography, pathology, uveitis, ocular geriat- 
rics, ocular radiology, neuro-ophthalmology, motor 
anomalies, perimetry, biomicroscopy, ophthalmos- 
copy, radioisotopes in ophthalmology, fluorescein 
angiography, reading disability, indirect ophthalmos- 
copy, ocular adnexal pathology, ocular therapeutics, 
practical applanation tonometry, glaucoma, tonog- 
raphy and applanation tonometry, refraction, enucle- 
ation and evisceration, corneal contact lenses, plastic 
eye surgery, surgery of the orbit, lacrimal sac sur- 
gery, microsurgery in glaucoma, microsurgery of the 
cornea, microsurgery in cataracts, clinical perimetry 
and review in basic subjects in ophthalmology. 

For a catalogue and further information contact 
Jane Stark, registrar, Postgraduate Institute, New 
York Eye and Ear Infirmary, 310 East 14th Street, 
New York, New York 10003. 


SAFETY LENS NOW MANDATORY 


Effective December 31st, 1971, the Food and Drug 
Administration requires that all eye glasses sold 
thereafter must have impact-resistant lenses. 

The FDA issued the ruling with encouragement 
from the National Society for the Prevention of 
Blindness, bu: with opposition from the American 
Optometric Association. 

More than 75 manufacturers and distributors of 
sun glasses requested postponement of at least a 
year, but FDA Commissioner Charles C. Edwards 
said the December 31st deadline gives the industry 
enough preparation time. 

In first proposing the rule last September 30, Ed- 
wards said use of impact-resistant glass or plastic 
would increase the price of a pair of prescription 
glasses by between one and six dollars, but that it 
would help prevent many of the 120,000 injuries 
caused each year by broken lenses. 

The final rale, published in the Federal Register, 
May 15, states that impact-resistant lenses are safer 
than ordinary lenses but still “not shatterproof or 
breakproof," a fact that the FDA said every wearer 
should be told. The National Society for the Pre- 
vention of Blindness had urged adoption of the rule 
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as “one of the most important advances in the 
promotion of eye safety to date.” 


SURGERY COURSE: NEw YORK EYE 
AND EAR INFIRMARY 


A two-day course on dissection of the orbit, ocular 
adnexae, facial structures, and chiasmal area on 
individually assigned cadavers, with special empha- 
sis on lacrimal, orbital, and eyelid plastic surgery, 
will be held at the New York Eye and Ear Infirmary 
on October 23-24, 1971. The course is under the 
direction of Lester T. Jones in association with 
Harold Kirshner. Enrollment is limited. The fee is 
$100. 

For additional information contact Jane Stark, 
registrar, Post Graduate Institute, New York Eye 
and Ear Infirmary, 310 East 14th Street, New York, 
New York 10003. 


UNIVERSITY OF TEXAS AT GALVESTON 


The department of ophthalmology at the Univer- 
sity of Texas Medical Branch at Galveston held its 
fifth annual postgraduate and alumni meeting on 
April 3, 1971. Marshall Parks was guest speaker. 

The alumni association elected R. Sloan Wilson 
president, and Charles Broman secretary-treasurer 
for the coming year. Gaynelle Robertson, who re- 
tired in January, was presented with a golden apple 
award for his years of dedicated service to the 
department in the field of ophthalmology. 


ORBITAL SYMPOSIUM : NEW YORK MEDICAL COLLEGE 


The department of ophthalmology of the New 
York Medical College announces a one-day orbital 
symposium October 30, 1971. Speakers will include 
members of the faculty as well as guests. 

Preregistration is required. Registration forms, 
together with a program of the meeting, may be 
obtained from Mrs. Ruth Green, Department of 
Ophthalmology, New York Medical College, 1249 
Fifth Avenue, New York, New York 10029. 


PERSONAL 
JULES FRANÇOIS 


The first distinguished service honorary medal of 
the American Society of Contemporary Ophthal- 
mology was presented to Jules François, professor 
of ophthalmology at the University of Ghent, Bel- 
gium, at the society’s annual meeting, March 4-6, 
1971, in Hollywood, Florida. Prof. François was 
selected by the governing board of the society for 
his outstanding contributions and excellence in oph- 
thalmology. He has also been the recipient of the 
Gonin Medal and the Alfred Vogt prize, and is past 
president of the Royal Academy of Medicine of 
Belgium, Doctor Honoris Causa of six universities, 
and is a member of the Committee for the Inter- 
national Conference on Human Genetics. 


New AO Slit Lamp 
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Since the early period of keratoplasty, 
ophthalmic surgeons have anticipated a good 
outcome in the grafting of any diseased cor- 
nea, In the past, success could be attained 
only in patients with good prognosis. To 
maximize the possibility of success, we at- 
tempted to identify and define accurately the 
operative variables associated with graft fail- 
ure. 

Early in this attempt, it became evident 
that variables could be subdivided into two 
general groups according to time of occur- 
rence: (1) the period of early graft reaction, 
and (2) the delayed reaction period. The early 
period (Fig. 1) extended from the time of 
surgery until suture removal. Arbitrarily se- 
lected variables in this period were: (1) se- 
lection of the donor graft tissue, (2) thera- 
peutic protocols before and after surgery, 
(3) adjunctive medical therapy in the post- 
operative period, and (4) standardization of 
surgical technique to permit classification of 
each procedure. Variables evaluated and 
compared include: (1) morphologic status of 
the host eye, (2) etiologic and syndromal di- 
agnosis of the host eye, (3) surgical proce- 
dures, (4) suture materials and techniques, 
(5) microbially-induced reactions, (6) im- 
munologic status of the host, and (7) tissue 
noncompatibility. The variables found to be 
essential in the early graft period were: (1) 
morphologic classification, (2) surgical pro- 
cedure, and (3) suture material. 
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The period of delayed graft reaction be- 
gins when the early graft reaction ends and 
extends indefinitely. Variables in this period 
include: (1) microbiology of the external 
eye, (2) immunologic factors in the host re- 
sponse, (3) pre- and postoperative morphol- 
ogy of the host eye, and (4) socioeconomic 
status of the recipient. Morphologic struc- 
ture and socioeconomic status proved to be 
the critical variables in delayed graft failure. 

The combination of early and delayed graft 
results makes up the long-term graft results 
for this series. Patients have been followed 
for a maximum of five years, so that definite 
long-term prognoses cannot be presented. 
However, the incidence of delayed graft reac- 
tion appears to diminish with time, so that 
reasonable projections can be made. 

To evaluate clinical variables more exten- 
sively simultaneous studies were done in the 
rabbit. The early graft period was desig- 
nated arbitrarily at 75 days, although sutures 
were removed between 10 and 14 days. Such 
early suture removal was required if a suc- 
cessful graft was to be achieved. The vari- 
ables studied in this period were: (1) the 
surgical procedure, (2) suture toxicity, (3) 
pathogenic and indigenous bacterial toxicity, 
(4) tissue noncompatibility, and (5) genetic 
variability of the host. The factors of princi- 
pal significance were: (1) the surgical pro- 
cedure, (2) the suture material, and (3) ge- 
netic composition. 

The delayed graft reaction was evaluated 
in rabbits 90 days following surgery. De- 
layed reactions were studied under both 
spontaneous and experimental conditions. 
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B. early graft reaction 

C. inflanmatory resolution 

D. delayed graft reaction 

X. phys ologic failure 
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Fig. 1 (Mcore and Aronson). The corneal graft reaction. The early graít reaction comprises periods 
B and C in a successful graft and B and X in graft failure. The delayed graft reaction comprises D in a 


successful graft and X in graft failure. 


Variables evaluated include: ( 1) bacterial 
and antigeric stimuli, (2) immune compe- 
tence of the host response, and (3) the se- 
verity of structural alteration. The rabbit 
graft experments strongly support the ob- 
servations made in the human series and 
provide a much more accurate appraisal of 
several factors in graft failure, e.g., the role 
of the tissue noncompatibility reaction. How- 
ever, these observations cannot be used to 
verify aspects of the human data, but only 
to support it. 

Finally, a large number of variables have 
been analyzed by discriminant function. This 
procedure p-ovides statistical evidence to sup- 


port some of our observations, e.g., the surgi- 
cal procedure and suture toxicity. similarly, 
it demonstrates that others are not statisti- 
cally valid, e.g., immunologic evaluation, The 
strength of this technique is that an indepen- 
dent evaluation has utilized prospective data 
from our graft series and has placed in 
perspective the importance of each studied 
variable, 

Although these studies have fallen some- 
what short of our projected goal—namely, to 
graft successfully any vision-reducing cornea 
—they present an integrated approach to the 
corneal graft whereby that goal can one day 
be reached. 


HISTORICAL REVIEW 


Historically, corneal grafting may be di- 
vided into two periods. The first period, or 
period of feasibility, extended from approxi- 
mately 1844 (Kissam!) until approximately 
1950. 

In the early period, physicians sought to 
establish a satisfactory technique. During the 
19th and early 20th centuries, there was a 
series of initial attempts, including the first 
clinical report! describing a xenograft from 
pig to man. The second period extends from 
1950 through the present. Power? reported 
allografts in a series of animal experiments 
in 1872; however, distinct confirmation of 
the basic principle of tissue noncompatibility 
was not readily accepted until the reports by 
Medawar on skin rejection in 1946** and 
those by Billingham and Boswell? and by 
Maumenee,’ that dealt specifically with the 
grafted cornea. Although many attempts to 
implant artificial materials (keratoprosthe- 
sis) were undertaken during this period, 
none met with success. 

Implementation of a reproducible surgical 
technique was hampered considerably by the 
quality of instruments and suture material 
during the early period. Reported preferences 
for the trephine (round graft),® the double 
knife (square graft),? and the free-hand 
graft reflect the primitive technology of in- 
strument-making. Crudeness of suture and 
needles during this period dissuaded the sur- 
geon from using direct appositional tech- 
niques and favored overlay fixation. This ob- 
viously affected the results of the keratoplasty 
procedure. 

The reason for the emergence of the la- 
mellar keratoplasty as the procedure of 
choice during this period is obscure. Un- 
doubtedly, the techniques for preparation 
and preservation of the donor cornea ad- 
versely affected the outcome of penetrating 
grafts. This problem was compounded by the 
' technical problems of the period and the la- 
mellar graft emerged as the favored proce- 
dure, as this enabled the surgeons to avoid 
the risks of intraocular surgery. Large series 


of. lamellar graft results were assembled 
by surgeons between 1930 and World 
War II.16: 

The final factor of importance during this 
period was the suppurative infections that 
occurred following many graft proce- 
dures.1213 Inadequacies in managing these 
severe inflammatory reactions often led 
to phthisis bulbi, glaucoma, and enucleation. 
These complications caused the corneal sur- 
geon to hesitate in undertaking a graft pro- 
cedure. Whether these reactions were usu- 
ally due to pathogenic bacteria is unknown ; 
however, the advent of antibiotics seems to 
parallel the decline of such reactions.’ 

Since World War II, advancements in 
corneal grafting have been rapid. Several 
events contributed to this advancement. 

First, the problems of instrumentation, 
suture, and pathogenic infection were sur- 
mounted, thus eliminating many of the tech- 
nical difficulties of reproducible corneal sur- 
gery. The combination of the operating mi- 
croscope,!'*!* microsurgical instruments, '* 
and fine suture material and needles,'? al- 
lowed reproducible, direct appositional su- 
turing in penetrating keratoplasty. Wound 
dehiscences, or the "slipped grafts," are now 
infrequently seen, so that emphasis on a 
good visual result has made the penetrating 
graft preferable to the lamellar graft. 

Perhaps of equal, if not greater, impor- 
tance has been increased understanding of 
corneal physiology. Various reports?"^? em- 
phasized the importance of precise methods 
for donor cornea selection, especially with 
respect to age and history of corneal disease. 
Similarly, the length of time that a viable do- 
nor cornea can be retained at 4?C was deter- 
mined. The establishment of eye banks was 
of particular importance in this regard; 
through them, an adequate number of viable 
donor corneas became available to the cor- 
neal surgeon.**-*° 

Studies of the vital role of the corneal en- 
dothelium and its effect on corneal hydration 
have exerted a major influence on selection 
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and handling of the donor cornea at sur- 
gery M Fidenas for persistence of the en- 
dothelium throughout the life of the graft?*-*? 
has convinced the surgeon of the necessity 
for extreme caution in the handling of the 
donor graft. The donor cornea is no longer 
placed in a holder with the endothelium fac- 
ing downward before being placed in the re- 
cipient eye, a procedure which frequently 
compromised the endothelium. Now, every 
effort is made to avoid damage to the endo- 
thelium. 

Since the end of World War II, the vari- 
ous factors involved in host acceptance 
or rejection of allogeneic tissue has been a 
major topic of investigation. Power? demon- 
strated the superiority of the allograft over 
the xenograft in animal experiments. Meda- 
war* introduced the concept of histocompat- 
ibility within a given species. In skin graft- 
ing experiments within a species, rejection 
occurred if donor and recipient were not ge- 
netically histocompatible. While this reaction 
was not as severe as with heterologous tis- 
sue, it led to destruction of the donor tissue 
nonetheless. 

Applied to corneal surgery, graft rejection 
was expressed as the "second set" reaction. 

At some interval after having received a 
corneal graft, the host animal receives a skin 
graft from the same donor animal. The cor- 
neal graft subsequently undergoes a graft 
reaction.???' This phenomenon was explained 
by the assumption that "skin immunization" 
stimulated immunologic components to react 
with the tissue of the donor cornea. Although 
similar reactions have been reported in 
man,**95 3 direct relationship to an immune 
event has not been established. 

Attempts to identify specifically the site of 
tissue antigenicity have been generally un- 
successful.?*-?? All layers of the cornea appear 
to demonstrate allogeneic antigenicity.4^! 
Many corneal surgeons remove the epithelium 
from the donor cornea before grafting.*? 

Other experiments on tissue incompatibility 
indicate that the cornea is less antigenic than 


skin, kidney, and heart.**** When grafting 
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experiments in rabbits are controlled for al- 
lograft variables, the incidence of tissue in- 
compatibility is small regardless of the type 
of graft. Many workers have indicated that 
when such reactions do occur, they can be 
easily controlled with  corticosteroid.*9-47 
Such observations in animals have led many 
observers to question the importance of tis- 
sue incompatibility in the human graft reac- 
tion.***? Logically, tissue incompatibility 
should occur, yet it does not seem to repre- 
sent a major cause of graft failure. 

During the current period of corneal 
grafting, inflammatory reactions other than 
tissue incompatibility have not received ade- 
quate evaluation. The rules of precise sur- 
gery, prevention of infection, and meticulous 
control of the donor cornea in great part 
have sufficed to answer these questions. Per- 
lon sutures alone, according to the experience 
of Harms?? and Mackensen and associates,™ 
improve graft results significantly. 

Finally, the field of keratoprosthesis has 
again emerged as a substitute for allograft 
keratoplasty. A series of plastic procedures 
ranging from the insertion of membranes 
within the diseased cornea®?-*‘ to sophisticated 
composite apparatuses that allow for refrac- 
tive correction to be added to the device®>** 
have become the subject of experimental 
studies. On the whole, these are reserved for 
eyes with extremely poor prognoses. It is - 
still too early to evaluate their effectiveness. 
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KERATOPLASTY IN MAN 


METHODS 


All patients were selected for keratoplasty 
by identical criteria and they came from 
three sources. The first group, from San 
Francisco General Hospital (SFGH), was 
composed almost entirely of indigent walk-in 
patients. The second group, from the Univer- 
sity of California Hospitals (UC), was com- 
posed of both referrals and walk-in patients 
with fixed incomes. The third group consisted 
of private patients, principally those referred 
to one of us (T.E.M., Jr.) for corneal sur- 
gery. Although this last group was initially 
composed of patients of moderate incomes, 
after July 1, 1968, indigent patients were in- 
cluded as a result of Medicare and Medicaid 
legislation. 

While we attempted to include every pa- 
tient with visual acuity (VA) of less than 
20/100 attributable to a corneal lesion the cor- 
neal disease which we categorically excluded 
from surgical consideration was severe kera- 
titis sicca (xerophthalmia), primarily be- 
cause we had no technique for maintenance 
of corneal epithelium following penetrating 
keratoplasty in such eyes. Other patients in 
whom surgery was considered contraindi- 
cated according to our criteria were: (1) 
- those with systemic disease who were poor 
anesthetic or survival risks, and (2) those 
who were mentally disturbed. There were 
also a certain number of patients who refused 
surgery. 

Graft results are expressed in terms of pa- 
tients, eyes, and cases. This series was com- 
prised of 133 patients and 144 eyes, but there 
were 163 cases, since some eyes were operated 
upon more than once. A "case" is a single 
penetrating keratoplasty, and since one eye 
in this series received three keratoplasties, it 
is listed, therefore, as three cases. Only 12 
patients in this series required bilateral sur- 
. gery. All operations were performed between 
April 3, 1965, and June 28, 1969. 

Corneal disease was classified by clinical- 
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morphologic, etiologic, and immunologic cri- 
teria. Primary bases for clinical and mor- 
phologic classification were: (1) presence or 
absence of corneal neovascularization, and 
(2) evidence of intraocular inflammation. 
Morphologic stages are categorized in six 
groups (Fig. 2), each demonstrating pro- 
gressively severe structural change. The 
category: 0+ indicated corneal distortion 
from inflammatory disease, without scarring 
or neovascularization. Predominantly, pa- 
tients in this category were those with kerato- 
conus (Fig. 3-A) and those with familial 
dystrophies (Fig. 3-B), including Fuchs. 
( Two patients in this category received allo- 
grafts in clear corneas of blind eyes, when 
autografts were taken from these corneas to 
be placed in the second, sighted eye.) A class- 
ification of 1A+ indicated central stromal 
scarring without vascularization and intra- 
ocular inflammation, including contusive or 
lacerative lesions ( Fig. 3-C). A classification 
of 1B+ indicated corneal opacity or scarring 
with a history of intraocular inflammation, 
principally composed of aphakic bullous kera- 
topathy (Fig, 3-D). A classification of 2+ 
indicated superficial corneal scarring and 
neovascularization without active intraocular 
inflammation, most frequently composed of 
patients with previous microbial inflammation 
(Fig. 3-E). A classification of 3+ indicated 
deep corneal scarring, superficial and deep 
stromal vascularization, presumptively free 
of intraocular disease (Fig. 3-F). A 
classification of 4+ included 3+ patients with 
definite signs of inflammation, whether active 
or inactive (Figs. 3-G and 3-H). In certain 
cases, it was difficult to decide accurately to 
which one of these last two groups a patient 
should be assigned. Diagnoses in the last two 
groups were predominantly microbial infec- 
tions, chemically-induced keratitis, and atopic 
keratitis (Figs. 3-F through 3-H). When pos- 
sible, cases were initially classified twice— 
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Fig. 2 (Moore and Aronson). Morphologic classification of corneal disease. 


first durmg active inflammation, and then 
again after corneal inflammation subsided on 
combined corticosteroid and antimicrobial 
therapy. Both of us (T.E.M., Jr. and 
5.B.A.) evaluated and classified each patient 
independently and then comparec our re- 
sults. When disagreement occurred we dis- 
cussed our reasons for each designation and 
then reached a common decision (Table 1). 

Classifcation by etiology or clinical syn- 
drome ircluded the following groups: (1) 
keratocorus, (2) familial corneal dystro- 
phies (including Fuchs' dystrophy), (3) 
aphakic bullous keratopathy, (4) trauma, 
(5) herpes simplex keratitis, (6) herpes 
zoster keratitis, (7) bacterial keratitis, (8) 
idiopathic stromal keratitis, (9) physically or 


chemically induced keratitis, and (10) other 
diagnoses (Table 2). 

Diagnosis of keratoconus, familial dystro- 
phies, aphakic bullous keratopathy, trauma, 
and physical or chemical stimuli was based 
upon history and clinical morphologic evalua- 
tion. Herpes simplex keratitis required identi- 
fication of an epithelial dendrite by an experi- 
enced observer, a positive culture, or identi- 
fication by electron microscopy. Herpes 
zoster ophthalmicus was diagnosed on the 
basis of its peculiar dermatomal pattern 
(usually unilateral) with vesicular skin le- 
sions. Bacterial keratitis was diagnosed by 
conjunctival culture. Other diagnoses in- 
cluded: (1) primary ischemic corneal necro- 
sis,? (2) atopic keratitis, (3) interstitial ker- , 
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L] 
atitis (syphilitic or idiopathic), (4) clear 
corneas for autograft, and (5) corneal leu- 
koma secondary to sympathetic ophthalmia. 

The etiologic and morphologic categories 
overlapped to some degree (e.g., aphakic bul- 
lous keratopathy was principally classified as 
1B+, but herpes simplex keratitis was fre- 
quently 3 or 4+, Table 3). 

Classification according to immunologic 
criteria involved evaluation of each patient 
by certain tests and subsequent comparisons 
of test results with the short- and long-term 
outcome of the penetrating graft. Tests were 
run several times during the period in which 
the patient was followed ; these included pre- 
operative evaluation, four to six months' 
postoperative evaluation, and re-evaluation at 
yearly intervals thereafter. Immunologic test- 
ing included: (1) protein electrophoresis, 
(2) qualitative immunoelectrophoresis, and 
(3) quantitative immunoglobulin determina- 
tion for IgG, IgA, IgM, and early IgG. 
Quantitative values for any given patient 
over a prolonged period of time varied slight- 
ly, ranging between 10 to 15%. This was not 
true in patients with chronic systemic in- 
flammatory disease ; in these cases, there was 
usually a progressive increase in IgG. 

Preoperative bacterial cultures were taken 
only when patients showed some signs of ac- 
tive corneal or external disease. Similarly, 
postoperative cultures were taken when bac- 
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TABLE 1 


MORPHOLOGIC CLASSIFICATION OF CORNEAL DISEASE 


Total 


Category "Ma Eyes Patients 
Early graft period 
04- 32 32 23 
1A 4- 1 1 1 
1B+ 17 11 11 
2+ 12 12 11 
3+ 34 31 31 
4+ 67 57 56 
Total 163 144 133 
Long-term follow-up 
04- 26 26 20 
1A 4- 1 1 1 
1B+ 14 10 10 
2+ 12 12 11 
3+ 32 29 29 
ir 61 51 50 
Total 146 129 121 


terial origin of clinical inflammation was 
suspected. Cultures were plated on blood, 
chocolate, and mannitol agars, and evaluated 
for pathogenic and indigenous bacteria. 
Preoperative therapy*® was contingent 
upon classification and consisted of three 
general protocols: Group 1 consisted of pa- 
tients with active central stromal keratitis 
(CSK), and these patients were assigned to 
a combined regimen of corticosteroid and spe- 
cific therapy. Group 2 consisted of patients 


TABLE 2 
ETIOLOGIC CLASSIFICATION OF CORNEAL DISEASE 








Category Total Cases 
Keratoconus 14 
Corneal dystrophy 17 
Traumatic opacity 6 
Aphakic bullous keratopathy 30 
Herpes simplex 37 
Herpes zoster 5 
Bacterial ulcer 7 
Idiopathic stromal keratitis 26 
Physical or chemical agents 13 

Physical (2) 
Chemical (11) 
Other diagnoses 8 
Total 163 





Eyes 


14 
17 
6 
26 
31 
5 
7 
21 
10 
(1) 
(9) 
7 


144 


12 
10 
6 
26 
31 
5 
7 
20 
10 

(1) 

(9) 
6 


133 


Patients 
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TABLE 3 
CORRELATION BETWEEN ETIOLOGIC AND MORPHOLOGIC CLASSIFICATIONS BY CASES 


Morphologic Classification 


Etiologic Classification 


0+ 1A + 
Keratoconus 14 
Corneal dystrophy 16 
Aphakic bullous 
Trauma 1 
Herpes simplex 
Herpes zoster 
Bacterial keratitis 
Idiopathic stromal keratitis 
Physical or chemical agent 
Other diagnoses 2 


Total 32 1 





who presented with inactive CSK, and these 
patients received either corticosteroid alone or 
the combined regimen. Group 3 patients were 
those with a good prognosis and inactive 
CSK at presentation and they received no 
corticosteroid. 

Group 1—Patients in this group were 
placed on hourly corticosteroid drops (pred- 
nisolone acetate 196 suspension), combined 
with the appropriate topical antimicrobial 
agent, usually in equivalent dosage—e.g., 
herpes simplex keratitis patients were treated 
with topical prednisolone acetate 196 drops, 
six A.M. to 10 p.m., with IUDR (Herplex) 
in matched dosage. Therapy was continued 
until active inflammation subsided.* If a cen- 
tral scar remained, and visual acuity was 20/ 
100 or less, the patient was continued on 
hourly topical corticosteroid therapy until the 
time of surgery. 

Group 2—Patients in Group 2, whose dis- 
ease was inactive at the time of their initial 
presentation, were treated with topical corti- 
costeroid hourly (prednisolone acetate 1%, 
six A.M. to 10 p.m.) for seven to 10 days be- 


* In the past, if a patient's cornea perforated be- 
fore inflammatory activity subsided, the procedure 
was immediate keratoplasty. Now, however, the 
procedure of choice is to cement a hard contact lens 
to the anterior cornea overlying the perforated area, 
using isobutyl cyanoacrylate adhesive.^" Corticoste- 
roid therapy is then continued until inflammation 
resolves sufficiently to allow surgery. 


17 12 34 67 


Total 
1B4- 2+ 3+ 4+ 
14 
1 17 
17 1 4 8 30 
1 4 6 
1 14 22 37 
1 1 3 5 
2 5 7 
6 9 11 26 
4 9 13 
2 4 8 
163 





fore surgery. When herpes simplex was iden- 
tified, the patient was also placed on a matched 
dosage of IUDR. Appropriate antibiotic 
therapy was used only following positive 
culture identification. 

Groups 1 and 2 comprised the prophylactic 
corticosteroid series and included the first 95 
patients. 

Group 3—Patients in Group 3 were those 
considered to have a good prognosis, based 
upon a combination of morphologic and im- 
munologic signs. They were not started on 
corticosteroid until they demonstrated evi- 
dence of postoperative inflammation.? In the 
last 45 cases of this series (Cases 118 to 163), 
all 45 grafts were sutured with 10-0 Ethilon : 
(Ethicon) suture. The combined morpho- 
logic and immunologic classification is given 
in Table 4. Patients in the 0+, 1A+, 1B+, 
and 24- morphologic categories (a total of 26 
cases in Group 3) were not treated preopera- 
tively with corticosteroid, but 3+ patients 
with <8.0 units early IgG and 4+ patients 
with <9.0 units early IgG (a total of 19 
cases) were treated according to the preop- 
erative treatment protocol. This schedule has 
markedly simplified the pre- and postopera- 
tive keratoplasty procedure in eyes with a 
good prognosis. i 

Donor corneas were selected from subjects 
between the ages of seven and 60 years 
who were without evidence of corneal 
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TABLE 4 


PROTOCOL FOR PRE- AND POSTOPERATIVE CORTICOSTEROID THERAPY 
ACCORDING TO MORPHOLOGIC CLASSIFICATION 








Morphologic Group 





Preoperative Corticosteroid 


No Preoperative Corticosteroid 


0+ All 
1A + All 
iB+ All 
Sal- All 
3+ «or =8.0 early IgG units 28.0 early IgG units 
4+ «or —9.0 early IgG units 29.0 early IgG units 





disease on slit lamp examination. Infectious 
hepatitis was the only systemic diagnosis 
which excluded donor eyes. Eyes were enu- 
cleated within six hours of death and placed 
in moist chambers which were stored at 4°C. 
Most donor eyes were used within 24 hours, 
and never more than 42 hours, postmortem. 

Before surgery, donor eyes were rinsed in 
an ophthalmic solution of polymyxin B, neo- 
mycin, and gramicidin (Neosporin), and 
then examined under the operating micro- 
scope for intrinsic defects in Bowman’s and 
Descemet’s membranes, or endothelial dys- 
trophy. Only eyes free of intrinsic corneal 
pathology were used for keratoplasty. 

Tissue or blood-group typing was not un- 
dertaken. 

Surgical procedure—The surgery protocol 
was already well established. One of us 
(T.E.M., Jr.) was the surgeon in charge in 
every case, performing all the surgery in pri- 
vate cases and supervising every detail of the 
procedure in staff cases. In this way, the sur- 
gery was comparable in every case. 

To evaluate the effect of surgical modifica- 
tions over a given period, the series has been 
subdivided into four time intervals. During 
the first (1965-67) and second (1967-68) 
periods, interrupted silk suture was used; 
during the third period (1968-69), inter- 
rupted 10-0 nylon (Ethilon) suture was 
used ; and in the last period (1969), continu- 
ous 10-0 Ethilon suture was used, Because 
of the change in suture material and suturing 
technique, only the first and second periods 
give an accurate comparison of the effect of 
experience on surgical results. 


Almost every operation was done under 
general anesthesia. The techniques of anes- 
thesia were relatively comparable. Hyperos- 
motic agents were used in aphakic cases and 
in combined procedures. Every procedure 
was performed under the Zeiss operating 
microscope or diploscope. 

There were three fundamental surgical 
procedures: (1) a simple penetrating kerato- 
plasty without an iridectomy, (2) a com- 
bined cataract extraction and penetrating 
keratoplasty with iridotomy or iridectomy, 
and (3) penetrating keratoplasty with ante- 
rior chamber revision. The last procedure in- 
cluded gross synechialysis, subtotal or total 
iridectomy, anterior and posterior membrane 
excision, cataract extraction, vitreous mem- 
brane excision and vitreous aspiration, and 
evacuation of hemorrhage. This group of 
cases was extremely heterogeneous and in- 
cluded patients who had had previous multi- 
ple surgery, massive trauma, and severe 
chemical burns. All of these patients were in 
the 4+ category and represented the poorest 
prognostic group of the entire series. 

Technique for simple penetrating kerato- 
plasty—The eye was secured with bridle su- 
tures on all four rectus muscles. The area of 
the recipient cornea was measured. This usu- 
ally encompassed the entire lesion ; however, 
when the lesion extended to the limbus, it 
was transected with the corneal trephine. 
Once the graft size and position had been de- 
termined, a paracentesis wound was made 
with a Graefe knife. The donor button was 
denuded with a cyclodialysis spatula, care 
being taken not to damage Bowman’s mem- 
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brane. The donor corneal button was tre- 
phined (Grieshaber-Franceschetti trephine), 
perforating the anterior chamber; the inci- 
sion was completed with straight corneal 
scissors. Almost all corneal buttons in this 
series were between 7.0 and 8.0 mm in diam- 
eter, although they ranged in size from 6.5 
to 10.0 mm. 

Next, the recipient button was cut in the 
same fashion as the donor, except that no 
special effort was made to perforate the an- 
terior chamber with the trephine. In com- 
bined procedures, peripheral iridectomies or 
iridotomies were performed in the 12, three, 
six, and nine o'clock meridians. The donor 
button was positioned and sutured in the 
same meridians. If interrupted sutures were 
used, three to six sutures were placed in each 
quadrant, totaling 12 to 24 sutures (e.g., 7.0 
mm:12 sutures, 7.5 to 8.0 mm:16 sutures) 
per graft. If a continuous Ethilon suture 
was used, between four and six loops were 
placed in each quadrant. Sutures were in- 
spected for accuracy of apposition and then 
they were tied. (The continuous nylon su- 
ture was tied in the 12 o’clock meridian with 
the knot buried beneath the bulbar conjunc- 
tiva.) The wound was inspected for water- 
tight integrity and absence of anterior syn- 
echiae. When necessary, the anterior chamber 
was reformed, with balanced salt solution in- 
jected through the paracentesis wound. The 
pupil was dilated, the eye was double- 
patched, and the patient was taken to the 
recovery room. 

Combined surgical procedure—Combined 
keratoplasty-cataract procedures were done 
through the trephination wound. Anterior 
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segment revisions, being extremely hetero- 
geneous, cannot be described as a set format. 

Postoperative procedure—Following sur- 
gery, the patient's operated eye remained 
double-patched for the first 36 to 48 hours. At 
the end of this period, active postoperative 
therapy was started. In Groups 1 and 2 this 
included hourly prednisolone acetate 1% 
drops from six A.M. to 10 P.M. for six weeks 
after surgery; at that time, the dosage was 
tapered and finally discontinued. In most 
cases, corticosteroid was discontinued by the 
second week after suture removal (about 18 
to 22 weeks after surgery). Acetazolamide 
(Diamox), 1000 mg/day, and KCI, 20 mEq/ 
day, were started simultaneously with topical 
corticosteroid as prophylaxis against corti- 
costeroid-induced glaucoma. An ophthalmic 
solution (Neosporin) was given four times 
daily throughout the first week, and sulfisox- 
azole (Gantrisin) drops were given twice a 
day until suture removal. Mydriatic drops 
(phenylephrine 10%, cyclopentolate 2%) 
were also given twice daily for the first 
seven days and then only given symptomati- 
cally. In confirmed herpes simplex cases, top- 
ical IUDR was used in matched dosage with 
topical corticosteroids. Similarly, in bacterial 
keratitis, the appropriate topical antibiotic 
was used in matched dosage with the cortico- 
steroid. 

When glaucoma was present, the patient 
was maintained on antiglaucoma medication. - 
(The sequence of topical medication which 
we have followed has been 1 to 4% pilocar- 
pine, then epinephrine 1%, then phospholine 
iodide 0.125 to 0.25%, and finally oral gly- 
cerol? approximately 1 g/kg.) If maximal 
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Fig. 3 (Moore and Aronson). Preoperative morphologic classification of corneal disease: (A) 0+ = 
keratoconus with severe hydrops. (B) 0+ = granular familial dystrophy. (C) 1A+ = corneal scarring sec- 
ondary to corneal laceration. (D). 1B4- = aphakic bullous keratopathy. (E) 24- — superficial stromal neo- 
vascularization secondary to herpes simplex. (F) 34- = superficial and deep stromal neovascularization 
secondary to alkali injury. (G) 4+ = corneal leukoma with anterior chamber involvement secondary to 
variola. (H) 4+ = perforation of ocular contents through cornea and subsequent conjunctival flap (etiology 
—herpes simplex). 
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medical antiglaucoma therapy was not ade- 
quate, surgery was undertaken. All efforts 
were made to avoid further surgery, except in 
cases of acute angle-closure glaucoma ; in all, 
only four cases required glaucoma surgery. 

As noted, the protocol was revised for pa- 
tients in the favorable immunomorphologic 
groups ( Table 4). In this protocol, postoper- 
ative corticosteroid medication was only used 
on evidence of inflammation in the graft or 
anterior chamber. Hourly topical corticoste- 
roids were then used until inflammation sub- 
sided. Antiglaucoma medications were used 
only in response to increased intraocular 
pressure. Antibiotics and mydriatics were 
used in the same fashion as in the first proto- 
col. 

When severe inflammation persisted even 
in the presence of hourly topical corticoste- 
roids, daily or twice daily subconjunctival 
corticosteroids (0.8 ml dexamethasone, 4 
mg/ml, and 0.2 ml xylocaine 2%) were ad- 
ministered in the area adjacent to the site of 
greatest activity until the reaction subsided. 
Similarly, if evidence of peripheral ischemia 
occurred,? subconjunctival heparin (500 mg) 
was employed every other day until revas- 
cularization occurred. 

As a rule, private and UC patients were 
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Fig. 9 (Moore and Aronson). A-F Microbial to 
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hospitalized from 10 to 20 days following 
surgery and examined daily by slit lamp. 
SFGH patients were usually hospitalized up 
to 12 weeks to ensure adherence to the post- 
operative protocol. Once discharged, patients 
were seen one to three times a week until su- 
tures were removed. Following suture re- 
moval, the frequency of visits was gradually 
diminished to one visit every six months 
(Table 5). Patients were warned, however, 
that if they experienced blurred vision, photo- 
phobia, ocular pain, or redness, they must be 
seen immediately. Patients who lived at a 
distance were often seen by their referring 
ophthalmologist, who began therapy accord- 
ing to the protocol described below. If the 
patient did not respond within several days, 
he was sent back to us for evaluation and 
subsequent therapy. 

When a delayed graft reaction was diag- 
nosed, nonspecific and specific therapy were 
started immediately. In order to determine 
appropriate specific therapy, bacterial or vi- 
ral identification was made by culture or per- 
tinent clinical history. 

The therapeutic regimen consisted of 
hourly topical prednisolone acetate 196 ( Pred- 
nefrin Forte) from six A.M. to 10 P.M. to 
the involved eye, plus the appropriate 





xicity (early graft reaction). G-H. Tissue incompati- 


bility (early graft reaction). (A) Patient 9, demonstrating severe pseudomonas infection. (B) Same 
. patient following inflammatory inactivation with combined corticosteroid Polysporin therapy. (C) Same 
patient four days after surgery, demonstrating a pseudomonas, suture-tract abscess following penetrating 
keratoplasty. (D) Same patient 12 weeks after surgery, demonstrating a clear graft. Note area of corneal 
scarring in the eight o'clock meridian. (E) Patient 10, three weeks postsurgery, demonstrating inflamma- 
tory infiltrate and neovascularization around interrupted sutures. The continuous suture is free of reaction. 
(F) Same patient one week after removal of interrupted suture. Note involution of conjunctival neovas- 
cularization. (G) Patient 11, demonstrating graft failure seven months after surgery. (H) Same patient 
(high magnification). Note that many superficial and deep vessels enter the donor cornea between suture 


tracts. 


Fig. 11 (Moore and Aronson). Postoperative morphologic classification. (A) Absent host neovasculari- 


zation following keratoplasty in keratoconus. 


(B) Mild host neovascularization following grafting in 


aphakic bullous keratoplasty. Note superficial vessels in the host cornea at four and 10 o'clock positions. 
(C) Moderate host neovascularization following grafting in herpes simplex keratitis (3-++). Note super- 
ficial and deep vessels throughout the host cornea. (D) Moderate host neovascularization following graft 
for alkali keratitis. Note sequential distribution of neovascularization. 
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TABLE 5 


FREQUENCY OF OCULAR EVALUATION 
m———————————————————————————————————————————ÁÁÁÉ 





Time Period 





Frequency of Visits 


—————————————————————————————————— 


During hospitalization 

As outpatient until suture removal 
Three to six months 

Six months to one year 

Omne to two years 

Thereafter 


antimicrobial agent. If there is no ap- 
preciable clearing by 48 hours, subconjuncti- 
val corticosteroid injections are given as fre- 
quently as two times a day. Therapy is con- 
tinued until total corneal clearing occurs, 
usually within two to four weeks, but if no 
appreciable change is noted at the end of this 
time, it is assumed that irreversible endothe- 
lial damage has occurred, and active medica- 
tion is slowly discontinued. Rarely, a patient 
will clear spontaneously after a prolonged 
period of time. 


GRAFT REACTIONS 


In evaluation of graft successes or fail- 
ures, a successful graft is defined as an op- 
tically clear graft on slit lamp examination 
except in the area of suture tracts. Short- 
term or early success is defined as a clear 
graft up to the time of suture removal (ap- 
proximately three to four months). Long- 
term success is a graft that remains clear 
after this time. 

Graft jailure—This refers to an irrevers- 
ible graft reaction, usually caused by primary 
or secondary physiologic failure of the cor- 
neal endothelium resulting in corneal edema 
or severe stromal scarring with cen- 
tral opacity of the donor cornea. Early graft 
failure occurred prior to suture removal, 
while a delayed graft failure occurred any 
time after suture removal. 

Early eraft reaction—The severity of early 
graft reactions varied markedly among pa- 
tients. The degree of severity was classified 
as minimal, moderate, or severe (Fig. 4-A). 
A minimal reaction in a nonvascularized 
host shows virtually no vascular invasion of 


Daily 

Two to three times a week 
Once a month 

Once every three months 
Once every six months 
Once a year 


the host cornea. In vascularized hosts, neither 
engorgement nor proliferation of vessels oc- 
curs. Moderate reactions were either corneal 
or uveal, or both. In these cases, inflammation 
began at the donor-host interface and ex- 
tended into the peripheral donor cornea. The 
central donor cornea remained free of inflam- 
mation. The uveal reaction seeded the cen- 
tral and inferior donor and host endothelium 
with keratic precipitates, often leading to 
corneal edema. Moderate reactions seldom 
led to graft failure. When graft fail- 
ure occurred, it resulted from secondary 
ocular involvement (noncorneal) such as 
phthisis bulbi or glaucoma with wound fail- 
ure. A severe reaction extended throughout 
the entire donor cornea with both corneal 
and uveal involvement. These cases demon- 
strated early graft failure. 

Delayed graft reaction—Opacification of 
the cornea may occur at any time following . 
the removal of sutures. Patients complained 
of suddenly decreased vision, pain, photo- 
phobia, and limbal hyperemia. It is impor- 
tant to note that the patients in this group 
were under their own recognizance during 
this period, so that the effect of the interval 
elapsing between onset of these reactions and 
the patient's re-presentation for examination 
and treatment proved very difficult to assess. 

As in the early graft reaction, delayed 
graft inflammation is of corneal or uveal ori- 
gin (Fig. 4-B). The typical reaction in al- 
most every case is a combination of inflam: 
matory infiltrate and edema which extends 
into the central cornea from the limbus, in- 
volving both host and donor corneas during 
active inflammation (early active stage, Fig. . 
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Fig. 4 (Moore and Aronson). (A) Patterns w inflammation in early graft reactions. (B) Patterns 


of inflammation in delayed graft reactions. 


5). In inflammatory resolution, clearing of 
the host cornea precedes donor clearing. In 
delayed graft failure, the recipient cornea 
clears, but the donor cornea remains clouded 
(stage of endothelial decompensation). We 
have assumed that secondary physiologic 
- failure of the donor endothelium occurs in 
the course of the inflammatory episode and 
that resultant failure is represented by bul- 
lous keratopathy. 

Evaluation of the early graft reaction— 
The variables affecting the outcome in the 
early period include: (1) physiologic proper- 
ties of the donor cornea, (2) surgical fac- 
tors, (3) the effect of suture material and 
technique on the graft, (4) the role of con- 
junctival microbes, and (5) tissue noncom- 
patibility (Fig. 6). 

Donor failure—The clinical course of 
‘graft failure can be described accurately in 
many cases. Primary donor failure is charac- 
terized by non-clearing opacification of the 
corneal donor button from the time of sur- 
gery.” There is minimal corneal inflammatory 


response in donor or host tissue. When the 
donor button is replaced (usually by the 10th 
day) and studied histologically, there is a 
striking absence or degeneration of endo- 
thelial cells. Secondary epithelial and stromal 
edema are pronounced. The corneal stroma is 
surprisingly free of inflammatory cells. 

Surgical failure—Logically, surgical fail- 
ure subdivides into two types. The first results 
from technical error. It is manifest in some 
form of wound failure, compromise, or mal- 
position of the donor-host margin. In some 
cases, the graft will succeed, but a large des- 
cemetocele or iris adhesion or incarceration 
remains at the donor-host margin, interfer- 
ing with the optical quality of the graft. If 
donor endothelium is surgically damaged, the 
graft will appear as primary donor failure. 

The second type is surgically induced in- 
flammation, usually presenting as a trau- 
matic uveitis or hyphema. Apparently, it is 
directly related to the extent and duration of 
the surgery. 

Suture toxicity reaction—Suture toxicity 
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4. RESOLUTION 
(BULLOUS 
KERATOPATHY)| 


3. SEVERE ACTIVE 
(ENDOTHELIAL 
DECOMPENSATION) 





Fig. 5 (Meore and Aronson). Sequential stages in delayed graft reaction. The uveal pattern of disease 
proceeds through the same inflammatory stages. However, the inflammation is less severe. 


presents initially as infiltrate in and around 
suture tracts, first in the recipient, then in the 
donor. This reaction gradually progresses to 
heavy vaseularization of the suture tracts; 
coalescence and proliferation of these vessels 
can eventually culminate in neovasculariza- 
tion and scarring of the central donor cor- 
nea. The selection of patients and the type of 
suture used has been presented in Table 6, 
where 8-0 virgin silk (Ethicon), 9-0 virgin 
silk (Ethicon), and 10-0 nylon (Ethilon) 
sutures were compared for severity of toxic 
reaction. Seven cases of graft failure with 
silk suture were reoperated with Ethilon and 
appear as cases in both series. 

Since graft failure decreased sharply with 
the advent of interrupted nylon suture, other 
criteria were necessary to evaluate differ- 
ences in reaction between interrupted and 
continuous nylon suture. Such criteria were 
subdivided into objective and subjective 
classes. Objective signs of infiltrate forma- 
tion and neovascularization of the suture 
tract are classified as absent, mild, or severe. 
Patients were also questioned for subjective 


symptoms of pain and photophobia. We 
must emphasize that a majority of the inter- 
rupted nylon cases (37 cases) were evalu- 
ated restrospectively so that this aspect of 
our study is affected by subjective interpre- 
tation. 

Microbially induced graft failure—This 
commonly presents as a discrete suture ab- 
scess which is usually limited to one or two 
suture tracts and which may rapidly involve 
most of the donor cornea. If not aborted im- 
mediately, this reaction will proceed to graft 
failure. Pathogenic bacteria are responsible 
for this reaction. 

Whether or not indigenous (nonpatho- 
genic) bacteria produce a toxic reaction which 
may lead to graft failure is difficult to deter- 
mine. The indigenous reaction is character- 
ized by infiltrate formation and secondary 
vascularization around the knots of inter- 
rupted nontoxic nylon suture. When the con- - 
junctival sac is cultured, the growth of Staph- 
ylococcus epidermidis or diphtheroids is 
usually prolific. When the interrupted suture 
is removed and epithelium allowed to close the 
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suture tract, the reaction disappears (Fig. 9-E 


and F). The continuous nylon suture allows 
epithelium to grow over it in a sheet free of 
defects; the only epithelial defect is at the 
suture knot when it is not placed beneath the 
bulbar conjunctiva (Fig. 10-G and H). 

To evaluate this reaction, a series of cul- 
tures were taken from patients who had had 
interrupted and continuous nylon sutures. 
Five individuals from each group with posi- 
tive cultures for indigenous bacteria were 
compared for the presence or absence of 
clinical signs described under suture toxic- 
ity. 

Tissue incompatibility reaction—A tissue 
incompatibility reaction (homograft, allo- 
graft) proved exceptionally difficult to dif- 
ferentiate from suture or indigenous mi- 
crobial reactions. Undoubtedly, this difficulty 
is compounded when high-dosage topical cor- 
ticosteroid is used. Historically, tissue in- 
compatibility reactions have been depicted as 


PRIMARY DONOR FAILURE 


SURGICAL FAILURE 


SUTURE FAILURE 


e d MICROBIAL FAILURE 
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Fig. 6 (Moore and Aronson). Types of graft failure 
(early graft reaction). 
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ai TABLE 6 
DISTRIBUTION OF SUTURE AMONG CASES 
8-0 10-0 10-0 
Morphologic Silk Ethilon Ethilon 
Class (Inter- (Inter- (Con- 
rupted) rupted) tinuous) 
0+ — 15 12 5 
1A + 1 — — 
IB4-- 11 3 3 
2+ — 12 — — 
3+ 25 6 3 
4+ 31 30 6 
Total 95 51 17 


neovascularization of the donor graft or as a 
predominantly uveal reaction with initial re- 
Jection of donor endothelium. Although we 
have seen such classically described reac- 
tions, we could not differentiate tissue in- 
compatibility from the other identifiable 
variables. Our experience suggests that the 
tissue incompatibility reaction is probably 
a concurrent reaction and is occasionally di- 
agnosed by exclusion. In this series, we have 
been able to identify only one case as repre- 
senting this mechanism. 

Late graft | reaction—The principal 
sources of stimuli for the delayed graft reac- 
tions have been diagrammed in Figure 7 and 
include: (1) surgical trauma, (2) exogenous 
stimuli, (3) endogenous uveitis, and (4) tis- 
sue incompatibility. (One again, this last 
diagnosis can only be made after excluding 
other potential causes.) The traumatic reac- 
tion is a consequence of direct mechanical 
destruction of donor endothelium, while the 
other three reactions are related to the acute 
inflammatory pathway. 

The course of the delayed graft reaction 
may be self-limited or progressive to graft 
failure. There has not been an identifiable 
self-limited reaction within this series. Be- 
cause we consider the donor endothelium to 
be highly susceptible to inflammation, we 
immediately treat such reactions with corti- 
costeroid. 

Other operative factors in the delayed graft 
reaction in addition to the stimulus include the 


224 AMERICAN JOURNAL OF OPHTHALMOLOGY 


TRAUMATIC INTRA- 
OCULAR SURGERY 


EXOGENOUS STIMULUS 


ENDOGENOUS UVEITIS 
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Fig. 7 (Moore and Aronson). Types of graft failure 
(delayed graft reaction). 


immunologie characteristics of the host re- 
sponse, the degree of preoperative and post- 
operative morphologic change, and the socio- 
economic status of the individual. 

Stimulus evaluation for bacteria-induced 
inflammation was performed as described 
earlier. The herpes simplex virus was identi- 
fied by cornea! clinical morphology, culture, 
or electron microscopic identification. Upper 
respiratory virus was diagnosed by history 
of a concurrent or recent upper resp:ratory 
episode of disease or “flu syndrome.” A diag- 
nosis of topical allergy (epinephrine, hair 
spray) was based upon continued use of the 
allergen before the onset of corneal inflamma- 
tion and disappearance of inflammation after 
the allergen was withdrawn. Each of the 
cases designated as idiopathic demonstrated 
some evidence of corneal vascular insuffi- 
ciency? (two alkali keratitis, one Mooren's 
ulcer) ; however, there was no evidence of a 
specific stimulus. The postsurgical failure 
demonstrated endothelial decompensation im- 
mediately aiter surgery and never cleared, 

Host response was evaluated by compar- 
ing the quantitative immunologic test results 
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(Table 7) of delayed graft reaction and fail- 
ure patients with those of patients without 
subsequent reactions. 

Delayed graft reaction patients were com- 
pared by morphologic criteria both pre- and 
postoperatively. The preoperative classifica- 
tion has already been described. The postop- 
erative classification (Fig. 11) was based 
upon the degree of neovascularization of the 
host cornea and has been divided into absent 
(Fig. 11-A) ; minimal (Fig. 11-B), in which 
a single arborizing branch approached the 
donor cornea; and moderate (Fig. 11-C and 
D), in which a number of vessels extended 
to the donor margin. 

As a final variable, patients were divided 
into three socioeconomic groups: the private 
patients series; the UC clinic series, in which 
patients paid a reduced rate for hospital and 
outpatient care; and the SFGH or charity 
clinic series, drawn almost entirely from the 
indigent wards. The major differences be- 


Absent host neovascularization 


Mild host neovascularization 


Moderate host neovascularization 


or 


Fig. 8 (Moore and Aronson). Postoperative mor- 
phologic classification. 
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TABLE 7 
IMMUNOLOGIC DETERMINATIONS IN DELAYED GRAFT REACTIONS 





Graft Group Total Cases IgA IgM IgG Early IgG 
Delayed reactions 21 312 120 1283 1.4 
Delayed failures 16 249 148 1315 8.2 
Clear grafts, no reaction 74 228 129 1165 da 


tween these groups were their family cir- 
cumstances and habitus. Private and UC pa- 
tients usually belonged to a functioning fam- 
ily unit. The SFGH patient almost always 
lived by himself in a boarding house, was 
frequently alcoholic, and was usually without 
regular close human contact. 
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THE EARLY GRAFT REACTION IN MAN 


The majority of all graft failures occurred 
during the first 12 weeks. Of the preopera- 
tive prognostic criteria, the clinical and mor- 
phologic classification appears to be the most 
significant ( Table 8). The case success rate 
dropped frem 100% in 0+ recipients to 
80% in 4+ recipients; 18% of cases with 
poor prognosis (3 and 4+) failed, compared 
with 5% for those with good prognosis (0, 
1A, 1B, and 2+ ). Success rates in 1B, 3, and 
4+ groups improve when analyzed by eyes 
and by patients. This indicates that multiple 
surgical procedures enhance the potential for 
eventual success in these groups. 

Etiologic classification closely parallels the 
clinical and morphologic evaluation (Table 
9). The good prognosis groups (e.g., kerato- 
conus, corneal dystrophies, corneal trauma) 
all demonstrated 100% success. The inflam- 
matory corneal conditions such as herpes 
simplex, herpes zoster, bacterial and idio- 
pathic stromal keratitis demonstrated similar 
success rates. The physical and chemical 
keratitis group showed the poorest success 
rate, 77%.* 

Etiologic evaluation, when grouped for 
eyes and patients, showed marked improve- 
ment over case results (herpes simplex, 87 


* This rate of success may improve with pre- and 
postoperative treatment of intravascular coagula- 
tion. Since we have used heparin in this group, four 
of six cases (four of five eyes and patients) have 
had successful grafts during the early period. This 
percentage is not far different from results in the 
other specific etiology groups. 


vs 7896). As in the poor prognosis groups, 
multiple surgical procedures improved suc- 
cess rates. (Etiologic classification per se 
was not statistically evaluated since there 
was no comparative basis for diagnostic cat- 
egories.) 

Prognosis by immunologic parameters has 
been evaluated by several techniques. A com- 
parison of mean values for successful and 
failed cases (Table 10) revealed no signifi- 
cant differences (7» 2 SD) for any testing 
procedure when compared with a normal 
population. This was true whether or not the 
series was differentiated by clinical-mor- 
phologic classification. 

However, when a sharp cut-off distribu- 
tion curve is plotted, early graft prognosis can 
be projected from early IgG. When the mean 
values for each clinical-morphologic group are 
plotted as the cut-off point, very few failures 
demonstrated early IgG values which were 
greater than the mean (Table 11). This has 
clinical usefulness for group 3 and 4+ cases, 
in which this early IgG distribution is the 
basis for selection of pre- and postoperative 
treatment regimens. 

When the treatment administered is based 
on early IgG determination, the overall su- 
cess rate for these cases is slightly higher than 
for cases treated prophylactically, providing 
nylon suture has been used. Because of silk 
suture toxicity, comparison cannot be made 
between the silk suture prophylactic cortico- 
steroid group and the early TgG prognostic 


Fig. 10 (Moore and Aronson). Suture toxicity (early graft reaction). (A) Patient 6 demonstrates early 
failure as a result of silk suture toxicity six weeks following surgery. (B) Same patient with subse- 
quent keratoplasty in which 10-0 Ethilon suture was used, demonstrating a clear graft 10 weeks after 
surgery. (C) Patient 7 demonstrates early graft failure secondary to silk suture toxicity 12 weeks after 
surgery. (D) same patient demonstrating a clean graft one year after surgery. 10-0 Ethilon suture was used. 
(E) Patient & at four weeks postsurgery demonstrates reaction to 8-0 silk suture, with no reaction to 
nylon suture. (F) Another patient with penetrating keratoplasty demonstrates reaction to 9-0 virgin silk 
with relative lack of reaction to nylon. (G) Another patient with keratoconus in whom continuous nylon 
suture was used. Suture tracts are free of infiltrate. (H) Same patient (higher magnification), demon- 
strating the lack of infiltrate. 
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TABLE 8 
SHORT-TERM (12-WEEK) KERATOPLASTY RESULTS BY MORPHOLOGIC CLASSIFICATION 


CONDE iiS p 


Morphologic Classification 








Total 
04- 14 4- 1B 4- zT 3+ 4+ 
em MA An SUN RE aa 
Total cases 32 1 17 12 34 67 163 
Successful grafts 32 1 14 12 29 54 142 
% successes 100 100 82 100 85 81 87 
Total eyes 32 1 11 12 31 57 144* 
Successful grafts 32 1 11 12 29 52 137 
% successes 100 100 100 100 94 91 96 
'Total patients 23 l 11 11 31 56 133* 
Successful grafts 23 1 11 11 29 51 126 
% successes 100 100 100 100 94 91 95 








* Where more than one keratoplasty was 
recent classification. 


nylon suture groups (Table 12). This find- 
ing is particularly interesting since it demon- 
strates that adoption of the combined immu- 
nomorphologic criteria for selection of ther- 
apy yielded results equal to those of the rou- 
tine prophylactic corticosteroid regimen. 

Evaluation of the individual variables 
leading to early graft failure—Primary do- 
nor failure occurred only once in this series. 
Patient 1 received a 58-year-old donor's cor- 
nea 18 hours after the donor's death without 
deviation from our protocol. The donor cor- 
nea never cleared and by the fifth postopera- 
tive day it became apparent that the donor 
button was physiologically incompetent. A 
second penetrating keratoplasty was per- 
pormed on the sixth postoperative day with a 
successful early result. 


CASE REPORT 


Patient 1 was a 53-year-old Mexican American 
man with a history of long-standing idiopathic stro- 
mal keratitis, preoperative morphologic class 44-. A 
7.5 mm penetrating keratoplasty was performed on 








performed, eyes and patients are designated according to most 


his right eye; 16 interrupted 8-0 virgin silk sutures 
were used to secure the graft. The opposite eye of 
the donor was not used for surgery and was fixed 
in buffered Formalin. The graft was hazy on the 
second postoperative day ; by the fifth day, the hazi- 
ness had become more pronounced. Epithelial and 
stromal edema as well as folds in Descemet's mem- 
brane were present. The diagnosis of primary donor 
failure was made, and the patient was returned te 
surgery for regrafting. A second 7.5 mm donor but- 
ton was placed in the right eye and secured with 16 
interrupted silk sutures. The patient's postoperative 
course was relatively uneventful. 

Histology—Sections of the failed donor cornea 
revealed stripping of endothelium from most of the 
posterior cornea. A large area of Descemet’s mem- 
brane was missing from the temporal aspect as well 
(Fig. 13-A). The epithelium and stroma showed 
fine edematous change (Fig. 13-B). Polymorphonu- 
clear leukocytes were noted entering the periphery 
of the donor cornea, indicating some degree of re- 
action. The control cornea (opposite eye) showed 
no evidence of endothelial change. We have as- 
sumed that destruction of endothelium and Descem- 
et’s membrane resulted from traumatic handling at 
the time of surgery. 


Examples of surgically induced early 
graft failures are readily demonstrated. 
Wound failure occurred much more fre- 


Mi anll 


— 


Fig. 12 (Moore and Aronson). Surgery-induced inflammation (early graft reaction). (A) Patient 5, 


preoperatively demonstrates a large 


operative endophthalmitis (photograph taken eight weeks following 
body demonstrates a low-grade cyclitis. (D) Histology of posterior 
of a retinal vessel with minimal-to-absent vitreous involvement. 


central descemetocele below a partially retracted flap. (B) Post- 


surgery). (C) Histology of ciliary 
rivascular cellular cuffing 
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TABLE 9 
SHORT-TERM (12-WEEK) KERATOPLASTY RESULTS BY .RTIOLOGIC CLASSIFICATION 
Ls 


a aa 


Successful Successful Successful 
Total Grafts Total Grafts Total Grafts 
Cases —— — — Eyes — Patients —— — —— — 
No. % No. % No. % 
— nn in hs gp 
Keratoconus 14 14 100 14 14 100 12 12 100 
Corneal dystrephy 17 17 100 17 17 100 10 10 100 
Aphakic 
bullous keratopathy 30 27 90 27 27 100 27 27 100 
Trauma 6 6 100 6 6 100 6 6 100 
Herpes simplex 37 29 78 31 27 87 31 27 87 
Herpes zoster 5 5 100 5 5 100 5 5 100 
Bacterial keratitis 7 6 86 6 6 100 6 6 100 
Idiopathic stromal 
keratitis 26 21 81 21 19 90 20 18 90 
Physical or 
chemical agent 13 10 17 10 9 90 10 0 90 
Other diagnoses 8 i 87 7 7 100 6 6 100 
Total 163 142 87 144 137 95 133 126 95 
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quently when silk suture was used ( Table 
13). It presented as a separation of the do- 
nor and recipient cornea with suture erosion 
of either area. The disappearance of this 
complication with the advent of nylon suture 
is most readily explained by this suture’s 
elasticity and plasticity. Swelling of either 


donor or host tissue no longer produced su- 
ture tract erosion. 

Patient 2 demonstrates a wound dehis- 
cence involving silk suture. The poor quality 
of the temporal aspect of the host cornea 
made suturing extremely difficult. On the 
fourth postoperative day, the margin of the 


TABLE 10 
IMMUNOLOGIC DETERMINATIONS IN KERATOPLASTY 


———————————ÉBáÉÉÉáÉl SS — 
e 











Immunologic Determinations 





, i Total 
Diagnostic Category Cigi ————— 
IgA IgM IgG Early IgG 
——————— M 
04- Success 25 259 101 1112 6.9 
Failure 
1A 4- Success 1 301 28 1032 2.3 
Failure 
1B4- Success 12 214 153 1111 745 
Failure 3 299 96 1227 7.4 
2+ Success 11 270 87 1034 van 
Failure 
3+ Success 25 256 120 1200 7.4 
Failure 6 315 88 1031 6.6 
4+ Success 50 241 150 1300 7.8 
Failure 12 173 125 1075 6.1 
Total Success 126 247 130 1204 Bat 
Failure 21 232 110 1084 6.4 


Ler 


- 
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TABLE 11 


EARLY IGG IN GRAFT RESULTS 


TOC €—7TÁÁMÀMÓÁÁ 
——M———————————— 


Silk All 
Category Outcome "net "tm 
o5 SONNEN S Me eee 
0 4- Success 6.5 6.9 
Failure 
1A c Success 18 
Failure 
1B+ Success 7.0 7.1 
Failure 7.4 7.4 
2+ Success 1.5 7.5 
Failure 
3+ Success 8.0 7.4 
Failure 6.7 6.5 
«4+ Success 9.2 8.1 
; Failure 6.6 6.3 
Total Success 7.8 T: 
Failure 6.8 6.4 


-——————— ^tÀ———————ÀÀ— 


donor cornea swelled and pulled three silk 
sutures out of host tissue. An iris prolapse 
resulted. After the cornea was resutured, a 
severe graft reaction occurred and the graft 
went on to failure ( Fig. 13-C). 


CASE REPORT 


Patient 2 was a 62-year-old Caucasian man, alco- 
holic and unemployed, with a history of idiopathic 
stromal keratitis and failed lamellar keratoplasty, 
preoperative morphologic class 3+. The patient was 
regrafted with a 7.5 mm penetrating graft sutured 
with 16 interrupted virgin silk sutures. At surgery 
it was noted that the cornea was extremely thin 
temporally, therefore, long recipient suture bites 
were placed. The patient was started on protocol 
postoperative medication. By the fifth postoperative 
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day, a marked swelling of the donor cornea was 
noted temporally. By the eighth day, three sutures 
had pulled out of the recipient cornea and a frank 
wound dehiscence presented. The donor cornea was 
braced with a Werb splint, which was kept in posi- 
tion for three weeks and removed after the wound 
had healed sufficiently. By this time, irreversible do- 
nor infiltrate and neovascularization had occurred 
( Fig. 13-C). The patient was regrafted successfully 
with a 7.5 mm penetrating keratoplasty (Fig. 13- 
D). Following cataract extraction, the patient's vis- 
ual acuity was correctable to 20/20 with a contact 
lens. 


TABLE 12 


RESULTS OF PROPHYLACTIC VS 
SELECTED CORTICOSTEROID THERAPY 


————————————————————— 


Successful Grafts 








Total 
Cases No. oj, 
DENEN TUM A 
Corticosteroid prophylaxis 
Silk suture 95 77 81 
Nylon suture 22 20 91 
Corticosteroid on indications 
Nylon suture 46 45 98 


L i 


A more frequent form of wound dehis- 
cence or slippage occurs following suture re- 
moval. Such an example occurred in case 3, 
when silk sutures were removed eight weeks 
following surgery. The resultant inferonasal 
descemetocele was so large (Fig. 13-E) that 
a contact lens was contraindicated and spec- 
tacle correction was 20/200. 


CASE REPORT 


Patient 3 was a 52-year-old Caucasian man with 
a long history of alkali keratitis. There was no evi- 
dence of intraocular disease, so preoperative mor- 
phologic classification was 34. 


TABLE 13 
COMPLICATIONS OCCURRING IN THE EARLY GRAFT PERIOD 











L a — 


Silk Suture 





Nylon Suture 








Type of Complication Total Complication Total Complication 
Cases No. 00 —_ No. % 
i Ld EM 
Early wound dehiscence 95 10 11 68 2 3 
Late wound slippage 95 2 2 68 4 6 
Total 95 12 13 68 6 9 
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An 8.0 mm penetrating keratoplas-y was per- 
formed and sutured with 16 interrupted 8-0 virgin 
silk sutures. The patient’s postoperative course was 
relatively uneventiul. However, wher suture re- 
moval was begun (eight weeks postoperatively), a 
wound separation appeared in the eight o'clock me- 
ridian. Remaming sutures were left in position and 
the eye was double-patched. A large cescemetocele 
formed between seven and nine o'clock (Fig. 13- 
E). Because of this large wound defe-- and the un- 
satisfactory visual result, the patient was regrafted 
and a cataract extraction was perfemmed with a 
successful result (Fig. 13-F). 


There was no significant diference be- 
tween silk and nylon suture cases in the inci- 
dence of late wound slippage (Table 13). 
However, nylon suture considerably pro- 
longs wound healing; if it is alowed to re- 
main in position for an adequate period of 
time, late wound slippage can be avoided. It 
is important to note that silk sutures were 
removed at approximately 12 weeks and ny- 
lon sutures between 16 to 18 weeks follow- 
ing surgery. 

An unusual type of early wound failure 
was encountered in one case sutured with 
nylon. In patient 4, a continuous nylon su- 
ture was cut unintentionally durmg removal 
of an anchoring suture three weeks postop- 
eratively. As the suture retracted a large in- 
ferior wound dehiscence resultec, which re- 
quired resuturing (Fig. 13-G). The remain- 
ing postoperative course was uneventful 
with a resultant clear donor cornea (Fig. 13- 


H). 


CASE REPORT 


Patient 4 was a 70-year-old Caucasian woman 
with Fuchs’ corneal dystrophy, morpaslogic classifi- 
cation 0+. The right eye had been eperated upon 
one year previously, with an excellen: -orneal result. 
However, fundus examination revealed a discrete 
macular hole A 7.5 mm penetraties keratoplasty 
was performed on the left eye. The button was 
anchored with four interrupted nyloa sutures fol- 
lowed by a continuous nylon suture. Òn the second 
postoperative day, an intumescent l-ns developed 
with consequemt pupillary block, ard by the sixth 
postoperative day, intractable glaucoma developed. 
A peripheral iridectomy was performed. The intra- 
ocular pressure was not satisfactorily controlled. On 
the eighth postoperative day, an intracapsular lens 
extraction was performed with gl:zcoma control 
subsequently achieved. 

The patient's further course wes uneventful. 
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However, on the 21st postoperative day, the nylon 
stay sutures were removed, and while the six o'clock 
suture was being removed, the continuous nylon su- 
ture was unintentionally cut. The continuous suture 
unraveled, the wound dehisced and was plugged by 
iris (Fig. 13-G). The patient was taken to surgery, 
where the ends of the continuous sutures were 
tiel inferiorly (with a resultant anterior syn- 
echia). The remainder of her postoperative course 
was uneventful. Five months postoperatively, the 
sutures had been removed (Fig. 13-H) and her vis- 
ua! acuity was correctable to better than 20/50. 


The overall effect of surgical trauma and 
its relationship to graft failure is difficult to 
evaluate. The culmination of such trauma is 
glaucoma or hypotony which may be pre- 
ceded by severe uveitis or endophthalmitis. 
In either case, the success of the graft is de- 
pendent upon normalization of ocular pres- 
sure. The postoperative uveitis may directly 
destroy the graft by destroying donor endo- 
thelial cells. Case 5 developed a progressive 
endophthalmitis during the fifth postopera- 
tive week which eventually led to phthisis 
bulbi and consequent graft failure. This 


blind, painful eye was enucleated after 14 
weeks ( Fig. 12-B). 


CASE REPORT 


Patient 5 was a 65-year-old Caucasian woman 
referred because of a perforated right cornea sec- 
ondary to a 25-year history of herpes simplex kera- 
titis over which a bridge flap had been pulled and 
had retracted (Fig. 12-A). A penetrating 8.0 mm 
keratoplasty was performed and sutured with 16 in- 
terrupted 8-0 virgin silk sutures. In spite of contin- 
uous topical corticosteroid and IUDR therapy, this 
keratoplasty resulted in graft failure, probably at- 
tributable to silk suture toxicity. 

After one year, the patient's failed graft was re- 
operated, morphologic classification 4+. This time, 
an 8.0 mm penetrating keratoplasty was performed 
using 16 interrupted Ethilon sutures. During the 
first postoperative week, the patient developed a hy- 
pepyon which rapidly cleared following topical and 
subconjunctival corticosteroid therapy. Her postop- 
erative course was uneventful until the sixth week, 
by which time topical corticosteroid and IUDR had 
been tapered to four times a day. She then devel- 
oped a relatively severe iridocyclitis. Corticosteroid 
therapy and IUDR were increased to hourly drops, 
aad subconjunctival injections were resumed three 
times a week. Although her cornea remained clear 
during this period (four weeks), the anterior cham- 
ber and vitreous reaction were relatively constant 
and the graft clouded (Fig. 12-B). Intraocular 
pressure decreased until by the end of the 10th 
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week the eye became phthisical. The patient now re- 
quested enucleation, and her eye was removed in the 
14th postoperative week. 

The classification of this inflammation as secon- 
dary to surgical trauma is difficult to justify be- 
cause of the long hiatus after surgery. Two other 
alternatives provide possible explanations for this 
delayed intraocular inflammation: (1) an intraocu- 
lar herpes simplex infection, or (2) intravascular 
clotting secondary to corticosteroid therapy. Se- 
lected uveal sections were scrutinized extensively by 
electron microscopy, but no trace of herpes simplex 
virus was found. Histologic evaluation of uveal 
vasculature showed no active evidence of intravas- 
cular clotting. The inflammatory reaction had sub- 
sided markedly and was now present only in the an- 
terior eye (Fig. 12-C and D). The choroid and ret- 
ina were relatively free of inflammation. 


'The composite of individual surgical com- 
plications reflects the reproducibility of the 
surgery. Evaluation of early success rates 
(12 weeks) through successive chronologic 
intervals roughly indicates the overall profi- 
ciency of the surgical group (Table 14). 
There is a marked improvement throughout 
the course of the first three time periods, 
from 75 to 85 to 96% success. An analysis 
of this improvement suggests that the change 
from 75 to 8596 success probably represents 
refinements in surgical technique and post- 
operative management; the subsequent im- 
provement to 96% must be attributed to the 
adoption of nylon suture. Whether surgical 
improvement was also a factor in this in- 
creased success cannot be determined. Of 
particular interest is an evaluation of the 
rates of success achieved by the staff sur- 


TABLE 14 


CHRONOLOGIC EVALUATION OF SURGICAL RESULTS 


Clear Grafts 


Chronologic Total 
Period Cases a 
No. % 
8-0 Virgin silk 
1965-67 36 27 75 
1967-68 59 50 85 
10-0 Ethilon 

1968-69 51 49 96 
1969- 17 16 94 


Total 163 142 87 
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TABLE 15 


COMPARISON BETWEEN PRIVATE 
AND STAFF SURGERY CASES 
(Early graft period) 





Patient Total Prognosis Graft Success 
Sene Ca nod Wc He 4 
Private 101 31 70 85 84 
UC 38 26 12 35 92 
SFGH 24 5 19 22 92 
Total 163 62 101 142 87 


geon compared to that of the residents in 
this series. (As noted earlier, the surgical 
procedure was standardized by the supervi- 
sion of the staff surgeon, T.E.M., Jr., in ev- 
ery case.) Early graft results were similar 
for each group ( Table 15). 

A second evaluation was the influence of 
surgical trauma, as expressed by the type of 
surgical procedure, upon graft outcome ( Ta- 
ble 16). As already noted, three different 
surgical groups were evaluated. Although the 
agonal period (first several weeks after sur- 
gery) showed a greater complication rate in 
combined procedures, the overall results at 
the end of the early period did not differ sig- 
nificantly for all groups. Therefore, extent 
of intraocular surgery does not necessarily 
affect the outcome of the graft. However, 
the incidence of reduced vision from secon- 
dary complications 1s somewhat higher in the 
more complicated surgical cases (Table 17). 


TABLE 16 


EFFECT OF SURGICAL PROCEDURE ON GRAFT RESULTS 
DURING EARLY GRAFT PERIOD 





"- Total Early Success 
Surgical Group Lue = _ 
No. % 
PR* 127 111 87 
PK-+cataract 18 17 94 
PK +anterior 
chamber revision 18 14 78 
Total 163 142 87 


* PK- penetrating keratoplasty. 


234 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JULY, 1971 


TABLE 17 


EFFECT OF SURGICAL PROCEDURE ON NONCORNEAL OCULAR COMPLICATIONS DURING EARLY GRAFT PERIOD 


2 ————M———————————————————————— U 


——————— 














Surgical Group 


PK* PK and Cataract PK and Anterior Total 
Extraction Chamber Revision 
Total cases 128 18 18 163 
Visual zcuity >20/40 72 (56%) 13 (61% 5 (28%) 90 (55%) 
Related variables: 
Wour d dehiscence 14 1 1 16 
Glaucoma 24 9 9 41 
Retina! detachment 1 2 9 
Other 4 1 8 12 
Total 48 12 20 (78%) 80 
Nonrelated variables 42 4 8 54 





* PK — penetrating keratoplasty. 


The complcation rate, 78%, was much 
higher in the penetrating keratoplasty plus 
anterior segment revision than in the other 
procedures. This difference apparently re- 
flects a combination of the preoperative con- 
dition of the eye and the effect of a compli- 
cated surgical procedure. The relationship of 
the different surgical procedures to long- 
term effects appears to be much the same as 
the 12-week results (Table 18). Most of the 
complications which related to the type of 
surgical precedure occurred in the early 
graft period In summary, the extensiveness 
of the surgical procedure has had negligible 
effect on grz ft outcome but is related to the 
overall visual result of the operatec eye. 

The role 5f suture toxicity in sraft suc- 
cess proved :o be a crucial variable. The oc- 
currence of wound dehiscence was consider- 
ably diminished when routine use of nylon 
suture was adopted (Table 13). SIk suture 
toxicity occurs as a progressive inflamma- 
tory reaction extending into the doror suture 
tracts and, eventually, into the central donor 
cornea with graft failure. Case 6 demon- 
strated a sev2re reaction to silk sutare which 
culminated im graft failure (Fig. 1)-A). He 
was subsequently operated with nvlon suture 
and had an aneventful course (Fiz. 10-B). 





CASE REPORT 


Patient 6 was an eight-year-old Mexican boy 
who presented with unilateral herpetic stromal ker- 
atits, morphologic classification 3+. His right eye 
had previously been operated upon with a lamellar 
keratoplasty which became opaque. A 7.5 mm pene- 
trating keratoplasty was performed, sutured into 
position with 12 virgin silk 8-0 sutures. Despite 
heavy corticosteroid coverage, the suture tracts 
demonstrated  neovascularization, coalescence of 
these new vessels, progressive graft opacity, and, 
finally, graft failure (Fig. 10-A). The patient was 
operated upon 18 months after the original proce- 


TABLE 18 


CONCOMITANT OCULAR DISEASES SEEN DURING LONG- 
TERM FOLLOW-UP PERIOD 











Eyes with 
Condition Total Complications 
Eyes ———— — —— 
No. % 
SS DO OA] 
Glaucoma 17 13 
Cataract 5+ 


Retinal detachment 

Senile macular degeneration 
Optic atrophy 

Amblyopia ex anopsia 
Enucleation or phthisis bulbi 
Anterior chamber membrane 
Keratitis sicca 
Pseudopterygium 


b2 bo Don RA QA vy 
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* Some patients died or were lost to follow-up. 
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dure; this time, an 8.0 mm donor button was su- 
tured in position with 16 interrupted 10-0 Ethilon 
sutures. (The corneal button was negative for 
herpes virus on culture and electron microscopy.) 
The postoperative period was relatively uneventful; 
corticosteroids were discontinued by the sixth post- 
operative week (Fig. 10-B). Sutures were removed 
12 weeks postoperatively. The patient demonstrated 
visual acuity of >20/25 over 15 months following 


surgery. 

Patient 7 also demonstrated silk suture 
toxicity with consequent graft failure (Fig. 
10-C). A successful result was achieved in a 
subsequent keratoplasty with nylon suture 
( Fig. 10-D). 

CASE REPORT 


Patient 7 was a 49-year-old Mexican man with a 
long-standing history of herpes simplex stromal 
keratitis, morphologic classification 4+. A penetrat- 
ing 7.5 mm graft was sutured with 12 interrupted 
8-0 virgin silk sutures. Suture tracts rapidly vascu- 
larized; however, the central cornea remained clear 
through the sixth postoperative week. At this point, 
a surge of vessels invaded the temporal graft which 
could not be controlled by subconjunctival cortico- 
steroid therapy. The graft became opaque and even- 
tually failed. The patient demonstrated epithelial 
bullae with sporadic epithelial breakdown; one such 
Occasion resulted in superinfection with pneumococ- 
cus and subsequent severe opacity and vasculariza- 
tion (Fig. 10-C). 

The patient was re-operated upon 11 months 
later, at which time an 8.0 mm penetrating kerato- 
plasty was sutured into position with 16 interrupted 
10-0 Ethilon sutures. The postoperative course was 
quiet, although the patient has required maintenance 
corticosteroid and IUDR (1 drop once a day). The 
graft has been clear for over one year (Fig. 10-D), 
* with visual acuity greater than 20/25 (contact 
lens). 


In another patient (patient 8), 8-0 silk and 
10-0 nylon sutures were alternately inter- 
rupted in a penetrating graft. The difference 
in degree of reaction rapidly became appar- 
ent ( Fig. 10-E) and the silk sutures had to be 


removed. 


CASE REPORT 


Patient 8 was a 13-year-old Negro boy with bi- 
lateral keratoconus, morphologic classification 0+. 
The left eye had been operated upon one year ago 
using 8-0 virgin silk with a successful result. Be- 
cause of this, it was decided to alternate 8-0 virgin 
silk and 10-0 Ethilon sutures in the right eye so 
that a comparison could be made concerning the de- 
gree of toxic inflammogenesis. By the fourth post- 
operative week, the silk suture tracts showed severe 
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TABLE 19 


COMPARISON OF RESULTS WITH SEVERAL SUTURES 
(Early graft reaction) 


Total Clear % 
Suture Group Cases Grafts Success 
All cases 163 142 87 
Silk suture 95 77 81 
Ethilon suture 68 65 >95 
Poorer prognosis 
Cases 99 81 82 
Silk suture 55 40 73 
Ethilon suture 44 41 93 
Better prognosis 
Cases 64 61 95 
Silk suture 40 37 92 
Nylon suture 24 24 100 


infiltrate formation with some evidence of neovascu- 
larization, while the nylon sutures were relatively 
free of infiltrate in suture tracts (Fig. 10-E). Silk 
sutures were subsequently removed, the patient pro- 
gressing to a successful keratoplasty. 

A similar comparison between 9-0 virgin 
silk and 10-0 nylon was made in a keratoconus 
case. The silk suture showed an enhanced 
degree of infiltrate formation in suture tracts 
(Fig. 10-F). 

When continuous nylon suture is used in à 
cornea with good prognosis, clinical inflam- 
mogenesis is no longer recognizable. This 
was demonstrated in a keratoconus case in 
which the suture tract, eight weeks post- 
operatively, was absolutely free of infiltrate 
(Fig. 10-G and H). Therapy was limited to 
maintenance corticosteroid (once a day). 

Overall evaluation of suture effect reveals 
a marked increase in early graft success 
when nylon suture is used (Table 19) : The 
rate of success is now > 95% compared to a 
previous 8196. A comparison of cases with 
poor prognosis emphasizes the significance 
of this difference in success. Ninety-three 
percent of nylon suture-treated patients 
demonstrated ^ successful ^ keratoplasties, 
while silk suture success fell to 73%. Natu- 
rally, cases with better prognosis showed a 
less significant difference, 100 vs 92%. It 
seems likely that the more reactive, vascular- 
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ized host cornea (3 and 4+) responded more 
vigorously to silk suture than the less reac- 
tive group with the better progrosis. On a 
less significant level, this differer«e in suture 
toxicity has been demonstrated in seven 
eyes, each of which had experierced one or 
more graft failures with silk suture and 
which succceeded when nylon suture was 
used, 

Evaluation of the exogenous eavironment 
in relation to graft results coneentrated on 
conjunctival microbes. Pathogenic bacterial 
reactions present as a suture abscess, which, 
if not immediately and actively treated, will 
progress to destroy the graft. Patient 9 in- 
curred pseudomonas infection following 
surgery. However, corticosteroid and poly- 
myxin B therapy was instituted rapidly, and 
the central donor cornea was kept free of in- 
flammation (Fig. 9). 


CASE REPORT 


Patient 9 was a 53-year-old Caucasian woman. 
She had a resolved pseudomonas corneal ulcer 
(Fig. 9-B), morphologic classification 4+. Before 
keratoplasty she was transferred to the pulmonary 
therapy service to increase her vita’ capacity for 
general anesthesia. During this persed (approxi- 
mately three weeks), ocular medication was discon- 
tinued. 

When she returned to the eye service, she was 
inadvertantly taken to surgery without being recul- 
tured for pseudomonas. An 8.0 mm penetrating ker- 
atoplasty with partial iris excision was performed. 
The donor cornea was secured with 16 interrupted 
8-0 virgin silk sutures. Postoperatiwe medication, 
started two days after surgery, included hourly po- 
lymyxin B and topical corticosteroid four times 
daily. By the fourth postoperative day, a suture ab- 
scess was diagnosed in both recipient and donor 
corneas in the eight o'clock meridia: (Fig. 9-C). 
Conjunctival cultures were taken, serum drawn for 
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TABLE 20 


INCIDENCE OF PATHOGENIC MICROBIAL 
DISEASE IN EARLY GRAFT PERIOD 








Successful Results 





Entity Cases 
No. % 
Bacterial 4 4 100 
Viral 2 0 0 
Total* 6 4 67 


* Of 163 patients, six demonstrated pathogenic 
microbial involvement, an incidence of <37%. 


immunologic evaluation, and the patient immedi- 
ately started on twice daily subconjunctival cortico- 
steroid injection as well as hourly Polysporin drops. 
Pseudomonas was identified on culture, and IgM 
deaciency (80 mg/100 ml) noted on immune globu- 
lin determination. The area of suture abscess rap- 
idly contracted so that by the ninth postoperative 
day it was limited to the suture tract. Cultures were 
negative at this time. Therapy was decreased to 
hourly corticosteroid drops and Polysporin four 
times a day. The patient demonstrated an uneventful 
course thereafter. Following suture removal, she 
demonstrated a clear graft (Fig. 9-D). 


Viral infections were more difficult to di- 
agnose during the early period. In two graft 
patients, a recurrent herpes simplex infec- 
tion was demonstrated by electron micros- 
copy in the donor graft during the early 
graft period. Both cases had progressed to 
early graft failure. In all, we have identified 
six microbial infections during the early graft 
period (Table 20). All bacterial cases were 
successfully treated, while known viral cases 
went on to graft failure. 

The role of nonpathogenic indigenous mi- 
crobes was evaluated because of the continued 
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Fig. 13 (Moore and Aronson). AB. Primary donor failure (early graft reaction). (A) Patient 1, 
histology of donor cornea demonstrating endothelial stripping (x40). (B) Same patient, demonstrating 
sub- and intraepithelial edema. C-H. Surgery-induced early graft reactions. (C) Patient 2, graft failure 
following wound dehiscence, pictured 10 weeks after surgery. (D) Same patient four months after sub- 
sequent keratoplasty. (E) Patient 3, descemetocele following wound dehiscence at the time of suture re- 
moval. (F) Same patient, demonstrating a subsequently clear graft six months postoperatively. (G) 
Patient 4, demonstrating wound dehiscence following cutting of the continuous nylon suture (three weeks 
postoperatior). (H) Same patient at sex months after surgery with a clear graft. Note the area of inferior 
scarring. 
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TABLE 21 
INFLAMMATION PRODUCED BY NONPATHOGENIC MICROBES FOLLOWING KERATOPLASTY 








"1 Se k n 


Nylon Suture Pattern 





No Reaction Infiltrate Neovascularization Total Cases 
NEED l MEME AME. cM eA LA: 
Interrupted «1 2t 23 (45%) 51 
Continuous 6 7 4 (24%) 17 
Total 7 34 27 (40%) 68 
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occurrence of suture tract infiltrates with oc- 
casional neovascularization in some patients 
sutured with interrupted nylon. This reac- 
tion did not have a direct effect on graft fail- 
ure in the early period; however, it could 
have had a role in predisposing to delayed 
graft reactions. Such an indigenous bacterial 
reaction occurred in case 10; several sutures 
had to be removed to arrest formation of su- 
ture tract infiltrate and neovascularization. 


CASE REPORT 


Patient 10, a 56-year-old Caucasian engineering 
executive, experienced continual inflammatory re- 
currence of his atopic keratitis during the past 34 
years, In the last exacerbation, his visual acuity fell 
to less than 20/200 and did not improve after inacti- 
vation of the inflammatory episode. Morphologic 
classification was 3+. An 8.0 mm penetrating kera- 
toplasty was performed, using a single running 10-0 
Ethilon suture, and four Ethilon stay sutures. The 
stay sutures were removed at seven days. In the 


. second postoperative week, there was a slight per- 


sistent wound leak at the temporal graft margin so 
that three interrupted Ethilon sutures were placed 
between 2:30 and four o'clock. The subsequent clin- 
ical course was so benign that dosage of the corti- 
costeroid drops was reduced to two times a day. By 
the seventh postoperative week, an interesting phe- 
nomenon had occurred: The interrupted sutures 
showed inflammatory infiltrate in the area of the 
knot extending along the suture tract and new ves- 
sel formation leading up to these sutures. The con- 
tinuous suture in the same area was entirely free of 


inflammatory signs (Fig. 9-E). A break in epithe- 
lium with pooling of fluorescein was noted adjacent 
to the interrupted suture knot; the continuous su- 
ture showed no evidence of staining along its 
course. Conjunctival culture revealed a prolific 
growth of Staph. epidermidis with an occasional 
diphtheroid, but no pathogenic bacteria were pres- 
ent. After the interrupted sutures were removed, 
the infiltrates disappeared and the new vessels invo- 
luted (Fig. 9-F). The continuous suture was re- 
moved at four months; the patient has achieved 
20/20 visual acuity with a corneal contact lens. 

The extremely low incidence of graft fail- 
ure in nylon suture cases, whether inter- 
rupted or continuous, negated the useful- 
ness of the "success-failure" criterion for 
evaluating this reaction. This necessitated 
the formulation of other criteria for deter- 
mining indigenous bacterial toxicity. These 
are: (1) infiltrate and (2) neovascularization 
of the suture tract, as well as subjective pa- 
tient response. These phenomena occurred 
more frequently when interrupted sutures 
were used (Table 21). As already noted in. 
case 10, the reason for this difference can be 
readily demonstrated with fluorescein stain- 
ing. An epithelial hole is made each time an 
interrupted suture is tied, while only a single 
epithelial defect is produced with continuous 
suture. These epithelial breaks appear to 
serve as “portals of entry” for toxic or im- 


tn i MM 


<< 


Fig. 14 (Moore and Aronson). Delayed graft reaction. (A) Patient 12, clear graft eight and one-half 
months following penetrating keratoplasty. (B) Same patient, now demonstrating traumatic delayed graft 
reaction following cataract extraction., (C) Same patient, subsequent clear graft after penetrating kerato- 
plasty. (D) Patient 2, demonstrating exogenously induced delayed graft reaction (limbal type) 15 months 
after penetrating keratoplasty (clear graft is shown in Fig. 13-D). (E) Same patient, demonstrating severe 


corneal ulceration following secondary infection with Staph. aureus. 


(F) Same patient, demonstrating 


subsequent clear graft four and one-half months after surgery. (G) Patient 13, endogenously induced 
(uveal) delayed graft reaction, demonstrating clear graft one year following surgery. (H) Same patien*, 


demonstrating endogenously induced delayed graft reaction. 
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munogenic stimuli from the indigenous 
agent. 

A. distinct tissue incompatibility reaction 
proved extremely difficult to ilentify. We 
had only one case of graft failare in which 
we could rule out all other variables and 
speak specifically of tissue incompatibility. 
Theoretically, an incompatibilit& reaction of 
limbal origin would show a uniform reaction 
throughout the entire graft. A reaction of 
uveal origin would demonstrate a predomi- 
nantly anterior chamber response involving 
primarily endothelial destruction. 

Patient 11 has been included as an ex- 
ample of early graft reaction, ven though 
the reaction was not identified until seven 
months after surgery. This outpatient failed 
to return for further follow-up z fter slightly 
over three months while his con: nuous nylon 
suture was still in position. He discontinued 
his coricosteroid medication 3r proximately 
four and one-half months after surgery and 
first noted visual blurring shorth thereafter.* 
His graft failure occurred wher corticoster- 
oids were discontinued, which led us to con- 
clude that his graft reaction orig nated in the 
early graft period. This reaction satisfies the 


* By definition, this case should be considered a 
delayed graft reaction and is so class fied in appro- 
priate tables. 
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postulated characteristics we believe a tissue 
incompatibility reaction should demonstrate 
curing the early graft period ; because of this 
we included his case history in this chapter. 


CASE REPORT 


Patient 11, a 38-year-old Caucasian man, was an 
unemployed forger with history of a moderate al- 
kali burn in his right eye two and one-half years 
before surgery, morphologic classification 3+. A 
7.5 mm penetrating keratoplasty was secured with 
continuous nylon suture. The patient’s postoperative 
course was relatively benign. When last seen, ap- 
proximately 12 weeks postoperatively, he demon- 
strated a clear graft and was on corticosteroid 
drops two times a day. 

When next seen, approximately seven months 
postoperatively, he demonstrated a markedly hazy 
graft throughout its entirety (Fig. 9-G). The cen- 
tral cornea was thickened by infiltrative edema. Of 
particular interest was the pattern of neovasculari- 
zation of the cornea. Both superficial and deep ves- 
sels entered the cornea between suture tracts (Fig. 9- 
H), indicating that suture or exogenous toxicity did 
not produce this neovascularization. 

On careful questioning, it was learned that the 
patient “had to leave the state” shortly after the 
12th postoperative week “because the bunko squad 
was after me.” He had continued using his cortico- 
steroid drops until he ran out of them, approxi- 
mately four and one-half months following surgery. 
Within 10 days of his discontinuance of topical cor- 
ticosteroid drops, he noted photophobia and cloudy 
vision in the eye that was operated upon. 

We started hourly topical corticosteroid drops 
and three times weekly subconjunctival corticoste- 
reid injections in an attempt to see how much graft 
clearing would result. However, he again disap- 
peared from follow-up. 


RESULTS 


Several operative variables predominate in 
the early graft period which distinguish it 
from the remainder of the graft natural his- 
tory. Perhaps the prevalent characteristic of 
each of these variables in this period is its 
acute inflammatory nature. Physiologic fail- 
ure of the donor cornea is an acute process 
manifested within the first several weeks af- 
ter surgery. The effects of surgery, whether 
mechanical or inflammatory, are clearly evi- 
dent by the third postoperative week. Re- 
moval of the silk sutures 12 weeks after sur- 
gery mitigates this reaction. Microbes and 
the exogenous environment can exert their 
most devastating effects during this time, 
probably because the epithelium is incom- 
plete and the wound not completely sealed. 
Finally, if tissue incompatibility is a crucial 
factor, the reaction is most likely to be acute 
during this period, as with other grafted 
organs."? Each of these acute reactions can 
operate separately or synergistically to pro- 
duce graft failure. Because of this, the great- 
est number of graft failures occurs during the 
early period. With the passage of time, the 
ocular structure becomes normalized, and 
graft failure becomes less frequent. 

Because of the high incidence of graft 
failure during the early period, we have em- 
phasized intensive therapy during this time: 
corticosteroid to suppress inflammation, an- 
tibiotics to suppress exogenous microorgan- 
isms, nylon suture to prevent suture toxicity, 
and careful postoperative observation to en- 
sure that irreversible graft damage does not 
occur. The early graft period terminates 
with removal of the sutures, so after this 
time follow-up care can be somewhat more 
relaxed. 

Primary donor failure—This — reflects, 
postoperatively, the limitations inherent in 
the selection of physiologically competent 
donor corneas. In general, we followed the 
precepts of Kaufman and others*? in select- 
ing donor corneas. By precluding the selec- 
tion of corneas from donors over the age of 
60, we hoped to have eliminated most endo- 
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thelial problems related to aging."'* Simi- 
larly, by using eyes as soon as possible after 
death, the effects of time and temperature 
should be reduced.*® Corneal viability was 
evaluated preoperatively by biomicroscopic 
examination of the tissue. Obviously, evi- 
dence of edema, scarring, or endothelial 
change disqualified a donor cornea. There 
was one case of acute donor failure in 163 
penetrating keratoplasties, an incidence of 
approximately 0.7%. This failure was recog- 
nized rapidly, and the patient was regrafted 
with relatively little morbidity in the second 
postoperative period (case 1). Ideally, this 
episode could have been avoided. However, 
the problem posed by such a donor failure is 
not particularly severe and, as in case 1, can 
be easily rectified. Although it would be pref- 
erable to have a more effective technique to 
evaluate the physiologic state of donor tissue, 
as has been suggested by others,*®* we believe 
that the relatively simple protocol followed 
in this series adequately eliminates nonviable 
donor corneal tissue. Less selective criteria 
(e.g., using eyes from patients of any age or 
for prolonged periods after death) would ne- 
cessitate a more sensitive technique for eval- 
uation of donor physiology. 

To evaluate surgery as a variable, a single, 
standardized procedure had to be used in all 
cases until a series of adequate size was ac- 
cumulated, after which any change in tech- 
nique could be compared with the original 
procedure. To standardize this procedure, 
one of us (T.E.M., Jr.) either performed or 
assisted at the surgery in every case in the 
series and closely controlled postoperative 
management. This supervision ensured 
quality control throughout the course of the 
series. The comparative study between pri- 
vate and resident surgery reveals no signifi- 
cant difference in results ( Table 15). 

Mechanical problems secondary to surgical 
inconsistency—These problems occurred 
more frequently in the first chronologic surgi- 
cal period (1965-67), became less frequent 
in the second period (1967—68), and were ex- 
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tremely infrequent with the adoption of nylon 
suture (Table 14). The rate of surgical com- 
plications closely parallels the 2raft success 
rate during these chronologic periods. In the 
first and second periods, while silk sutures 
were used, it seems likely that technical pro- 
ficiency of the surgical team improved. How- 
ever, the sharp increase in success rate when 
nylon suture was introduced implicates the 
suture as the more significant variable in these 
results. 

The incidence of inflammatien has been 
correlated with the extent of “he surgical 
procedure performed (Tables 16 and 17). In 
general, the severity of the intraocular sur- 
gery had little effect on the outcome of the 
graft itself. (When limited to the nylon su- 
ture group, however, all three failures were 
in the group undergoing the most extensive 
surgery). When the type of procedure is 
compared with other ocular ccmplications, 
the simple keratoplasty demorstrated the 
lowest number of non-corneal complications, 
However, overall visual acuity was approxi- 
mately the same in the patients undergoing 
penetrating keratoplasty alone and those in 
whom the procedure was combined with cat- 
aract extraction (56 vs 61%). Of nine cases 
undergoing subsequent cataract extraction, 
three experienced some degree c^ endothelial 
disruption which led to graft failure. This 
observation, coupled with the high rate of 
success for the combined procedure, sup- 
ports the contention that the combined pro- 
cedure is preferable when cataract is pres- 
ent.!?13 

There was a much higher incidence of 
complications when keratoplas& was com- 
bined with anterior chamber revision. These 
eyes frequently presented with severely al- 
tered internal and external structure and ele- 
vated intraocular pressure: eight of 17 eyes 
had vision-reducing disease. The high com- 
plication rate may be a manifestation of the 
initial disease—e.g., 12 eyes had suffered 
corneal perforations before surzery. Gener- 
ally speaking, variation in surgical pro- 
cedure had relatively little efect on the 
eventual outcome of the graft However, 
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eyes which had undergone extensive intraoc- 
ular surgery demonstrated an increased inci- 
dence of intraocular complications. 

Suture toxicity—Of all the variables eval- 
uated within this series, suture toxicity ap- 
peared to be the most important single cause 
of graft failure. As noted in Table 19, when 
10-0 Ethilon suture was used routinely, early 
success rates for all grafts improved from 
81 to > 95%. This change was not particu- 
larly pronounced in the cases with good 
prognosis, where success rates improved 
from 92 to 100%, but was markedly pro- 
nounced in the group with poor prognosis, 
where success rates increased from 73 to 
9366. 

Two individual cases demonstrate this dif- 
ference in degree of suture toxicity, where 
interrupted 8-0 silk, 9-0 silk, and 10-0 nylon 
sutures were used alternately in suturing the 
donor button (Fig. 8-E and F). The reaction 
was considerably more severe to silk suture 
than to nylon. This type of experiment has 
been undertaken by other investigators!" 
who reported similar results. 

The emergence of suture toxicity as such 
an important factor in graft failure 
prompted us to determine the nature of su- 
ture toxicity. In a series of sequential in vivo 
studies," we demonstrated the toxic na- 
ture of silk suture and the relatively inert 
characteristic of the nylon suture. In our ini- 
tial experiments in rabbits, nylon suture ap- 
peared less toxic than the other sutures 
tested (8-0 silk, 9-0 silk, and 7-0 collagen) ; 
hewever, toxicity was noted with time. It ap- 
peared that the origin of this inflammatory 
reaction was the indigenous (nonpathogenic) 
bacteria of the conjunctival sac, with the su- 
ture tract providing an entrance to corneal 
stroma. 

To confirm this inflammogenesis, the same 
experiment was repeated in germ-free 
guinea pigs. All sutures were tested again in 
guinea pig corneas, and this time there was 
ne evidence of suture toxicity for 10-0 Ethi- 
lon." However, some degree of toxicity was 
demonstrated in all other sutures. 

Although silk suture toxicity was de- 
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quiescent, evidence for its past activity was 
sometimes hard to detect. Disagreement 
occurred most frequently in these groups. 

Difficulty in separating 3 and 4+ cases led 
us to adopt a supraclassification which can- 
celled out the described error. Thus, mor- 
phologic groups were combined into good 
and poor prognosis categories. The good 
prognosis group (0, 1A, 1B, and 2+) at 
most demonstrated mild neovascularization 
and mild intraocular involvement. The poor 
prognosis group (3 and 4+) showed severe 
neovascularization and severe intraocular 
involvement, Classified in this fashion, over- 
all early graft success rates were appreciably 
better in the good prognosis groups (9596) 
than in the poor prognosis groups (82%). 
This proved to be a very significant separa- 
tion when statistically evaluated by discrimi- 
nant function. l 

In summary, the clinical and morphologic 
classification appears to offer a relatively ac- 
curate severity gradient of structural altera- 
tion in the recipient cornea. By circumscrib- 
ing other parameters which are difficult to 
grade (e.g., etiology), a high degree of repro- 
ducibility can be achieved. Correlation be- 
tween morphologic group and prognosis 
proved to be extremely accurate, 

Etiologic classification proved more diffi- 
cult. Diagnosis was reasonably accurate for 
herpes simplex, herpes zoster, bacterial ul- 
cers, aphakic bullous keratopathy, and kera- 
toconus; however, such categories as idio- 
pathic stromal keratitis and chemical or 
physical keratitis are markedly heterogene- 
ous. This variation becomes particularly pro- 
nounced in evaluation of morphologic sever- 
ity of the lesion. While most herpes simplex 
keratitis patients who go on to keratoplasty 
fall within the 3 or 4+ morphologic category 
(Table 3), patients with idiopathic stromal 
keratitis ranged from 2 to 4+ and those with 
chemical and physical injuries range from 1 
to 4+. In our opinion, this classification does 
not adequately describe disease severity. In- 
stead, these categories reflect the morpho- 
logic severity produced by a particular etio- 
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logic agent. In herpes simplex, seven of 
eight graft failures were in the 4+ category, 
while the eighth was in the 3+ category. 
similarly, all interstitial stromal keratitis 
and chemical or physical trauma graft fail- 
ures were in the 3 or 4+ groups. The 2+ 
cases with each of these diagnoses always re- 
sulted in successful grafts. Therefore, it 
would appear that the principal value of etio- 
logic diagnosis for these groups lies in the 
morphologic severity which a particular etio- 
logic agent has produced. 

The question must be raised whether any 
etiologic category has usefulness as a subca- 
tegory within the morphologic scheme. Ini- 
tially, aphakic bullous keratopathy was sepa- 
rated from the remainder of 1+ diagnoses 
because (1) distinct evidence of previous 
intraocular inflammation was identifiable, 
and (2) success rates seemed to be lower 
than in the 1A 4- and 2+ categories. On close 
analysis, however, all early 1B 4- graft fail- 
ures occurred within the first surgical period 
(Table 14) in which silk suture was used. 
The most recent 21 cases have all resulted in 
early graft success, so that it seems likely 
that the 1B+ subdivision may not be justi- 
fied. 

A similar circumstance arises in chemical 
and physical keratitis. Generally, the prog- 
noses given for the chemical keratitises have 
been poor, much worse than for any other 
category.9??! Overall, early graft results have 
not supported this (Table 9). If severe alkali 
cases are separated from the series, our re- 
sults still do not bear this out. (In this cir- 
cumstance, our results are six successes out 
of seven in the early period.) Pretreatment 
with heparin, which appears to revascularize 
ischemic zones, combined .with high-dosage 
topical corticosteroid therapy, appears to en- 
hance the. chance for graft success. With 
time, however, alkali keratitis patients seem 
to be prone to delayed graft failure. 

Although etiology is of less value than 
morphologic classification for graft progno- 
sis, in the event of infectious etiology it is 
necessary for selection of appropriate, spec- 
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ific pre- and postoperative medication. As al- 
ready noted, patients were treated specifi- 
cally for each infectious agent identified 
during the early graft period. The antimicro- 
bial agent is not discontinued until sutures 
have been removed and the epithelium is 
completely intact. The reason for this is cul- 
ture evidence that certain individuals show a 
predilection for recurrence of specific bac- 
teria or virus when antimicrobials are discon- 
tinued, e.g., herpes simplex, staphylococcus, 
and pseudomonas.®?*> Also, corticosteroids 
probably allow enhancement of microbial 
proliferation.?93* This combination of events 
in the presence of altered structure could 
lead to a severe inflammatory response (as in 
patient 9). 

Measurement of early IgG appeared to be 
particularly useful as a prognostic index to 
the severity of inflammation which could be 
anticipated in a forthcoming graft proce- 
dure. As Table 10 indicated, this correlation 
was more valuable in conjunction with the 
clinical and morphologic classification. Total 
IgG correlation with inflammatory response 
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was less exact. Other immunologic factors 
were unrelated to graft-induced inflamma- 
tion. 

Since adopting early IgG as a therapeutic 
index for prospective graft patients, a group 
of selected patients have not been preopera- 
tively treated with corticosteroid. The overall 
results in this selected group of patients are 
similar to those in the series that was 
treated prophylactically (Table 12). Statisti- 
cal evaluation by discriminant function re- 
vealed prognostic significance for early IgG 
in silk suture cases during the early graft pe- 
riod (Table 22). When analysis is made on 
all cases (silk and nylon), prognostic value 
of early IgG during the early graft period is 
no longer statistically significant (Table 23). 
This is readily reflected by the number of 
early graft failures encountered when nylon 
suture 1s used; whereas 18 cases failed with 
8-0 virgin silk, only three cases failed when 
nylon was used. Undoubtedly, the employ- 
ment of nylon suture has allowed cases to 
succeed which would have failed with silk. 

The exact function of early IgG is un- 


TABLE 22 
DISCRIMINANT FUNCTION ON OUTCOME OF CORNEAL TRANSPLANT: ALL SUTURES 


All Cases 


Early Outcome 


Late Outcome 


Cases with Known Early IgG 


Late Outcome 


—MÀÀ MI 


Early Outcome 


Morphologic classification 0.005* - 
Microbial pathogen —0.003 
Surgical procedure —0.005 
IgA 70.0005 
IgM 70.0005 
IgG 20.0005 
Early IgG —0.002 
Wound 0.040* 
Glaucoma 0.004 
Retinal detachment —0.004 
Secondary membrane 0.032* 
Unrelated variable —0.004 
Surgeon —0.005 
Type of suture —0.0131 
F 6.840* 
DF 14 and 148 


0.004* 0.0051 0.005* 
0.011 —0.003 0.012 
—0.005 —0.005 —0.007 
20.0005 20.0005 20.0005 
7-0.0005 20.0005 0.0005 
20.0005 20.0005 20.0005 
20.0005 —0.002 —0.001 
0.0191 0.041* 0.0201 
0.003 0.003 0.004 
-—0.004 — 0.004 —0.003 
0.017T 0.032* 0.0211 
—0.0081 — 0.005 —0.011 
0.005 — 0.004 0.006 
-—0.007 —0.0141 —0.0111 
4.302 5.961* 4.491* 
14 and 131 14 and 131 14 and 118 


* Significant at p 0.001. 
1 Significant at p 0.01. 
t Significant at p 0.05. 
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TABLE 23 


| DISCRIMINANT FUNCTION ON OUTCOME OF CORNEAL TRANSPLANT: 8-0 VIRGIN SILK SUTURE 








~ All Cases 


Early Outcome 


Morphologic classification 0.014* 
Microbial pathogen —0.011 

Surgical procedure —0.019 

IgA 0.0005 
IgM 20.0005 
IgG 20.0005 
Early IgG —0.0071 
Wound 0.082* 
Glaucoma 20.0005 
Retinal detachment 20.0005 
Secondary membrane 0.0411 
Unrelated variable 0.0005 
Surgeon 0.008 

F 5.949* 
DF 13 and 81 


Late Outcome 


Early Outcome 


0.010* 0.016* 0.0101 
0.016 0.012 0.016 
—0.021 —0.018 0.0201 
0.0005 0.0005 0.0005 
0.0005 0.0005 0.0005 
70.0005 0.0005 0.0005 
— 0.003 —0.007 —0.003 

0.035 0.084* 0.0341 
0.008 70.0005 0.007 
0.014 —0.007 0.012 
0.028 0.0401 0.026 
—0.013 0.002 —0.014 
0.004 —0.009 0,005 
3.779* 5.493* 3.224* 
13 and 78 13 and 72 
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Cases with Known Early IgG 


Late Outcome 


— 


* Significant at p 0.001. 
T Significant at p 0.01. 
t Significant at p € 0.05. 


known. At the time of our initial report,?? 
we believed that IgA may also have been in- 
volved. Subsequent findings have indicated 
that only the early zone of IgG 1s related to 
graft prognosis.??:*? In the past, we hypothe- 
sized that the early range of IgG may repre- 
sent a measure of overall subclinical inflam- 
mation within the body, whereby in such 
persons, serum levels would be diminished 
because of molecular binding of the early 
IgG molecule at the site of inflammation. 
Currently, this is the only plausible explana- 
tion we have for the correlation between re- 
duced early IgG and prospective graft-in- 
duced inflammation. 

In conclusion, certain aspects of these 
studies have led to revision of our methods 
of procedure. While methods of patient se- 
lection and selection of donor corneas re- 
main unchanged, several other factors have 
changed, and these are as follows: 

Selection of surgical procedure—A pene- 
trating keratoplasty is preferably between 
7.0 and 8.0 mm in diameter. The extent of 
intraocular surgery is now dictated by the 
conditions encountered at surgery. If a cata- 
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ract is also present, a combined procedure is 
undertaken. 

Sutures and suturing technique—Four in- 
terrupted 10-0 nylon sutures are placed at 
three, six, nine, and 12 o’clock, and these are 
removed one week postoperatively. A contin- 
uous 10-0 nylon suture is tied in the 12 
o'clock meridian, well away from the donor 
cornea and the cut ends are inserted ei- 
ther beneath bulbar conjunctiva or into cor- 
neal stroma and allowed to remain in posi- 
tion for 16 to 20 weeks. 

Corticosteroid therapy—Prophylactic use 
of corticosteroid is determined by the immu- 
nomorphologic table (Table 4). The cortico- 
steroid protocol remains unchanged. 

Antibiotic therapy, the use of mydriatics, 
and postoperative care remain unchanged. 
Patients are given either a spectacle correc- 
tion or a corneal contact lens,“ and are 
followed according to the described postop- 
erative schedule. 

Once again, we should emphasize that 
while this is our current protocol, it is sub- 
ject to change as we gain more experience 
with the penetrating keratoplasty. 
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THE DELAYED GRAFT REACTION IN MAN 


As already noted, delayed graft reactions 
are divided into mechanical or inflammatory 
types. The mechanical reaction, related to 
surgery, requires a secondary event which 
interferes with the normal physiologic pro- 
cesses of the corneal endothelial cell. In our 
experience, cataract surgery has most often 
led to this phenomenon. 

In our case 12, described below, the pa- 
tient had a relatively uneventful postsurgical 
course. However, nine months after the ini- 
tial keratoplasty, a lens extraction was per- 
formed. Following this, the patient devel- 
oped epithelial edema superiorly which grad- 
ually went on to involve the entire visual 


axis (Fig. 14-A and C). 


CASE REPORT 


Patient 12 was a 58-year-old Italian American 
man, first seen and treated for active herpes sim- 
plex stromal keratitis approximately four vears 
earlier. Àn initial penetrating keratoplasty was per- 
formed after inactivation of the herpetic infection, 
and a clear corneal graft was achieved (Fig. 14- 
A). Nine months following this graft, an intra- 
capsular cataract extraction was performed. At the 
time of surgery, the lens capsule forceps inadver- 
tently rubbed the endothelial surface of the cornea. 
Following surgery, a zone of corneal edema was 
present which was not responsive to corticosteroid 
therapy. This localized area gradually progressed to 
involve the entire donor cornea; following this, sec- 
ondary neovascularization occurred (Fig. 14-B). A 
subsequent penetrating keratoplasty was successful, 
and the patient achieved >>20/25 visual acuity with a 
corneal contact lens (Fig. 14-C). 


In reviewing this case, the pathogenetic 
sequence was traumatization of donor endo- 
thelium produced by entering the anterior 
chamber with capsule forceps. Surgery sub- 
sequent to keratoplasty must be extremely 
meticulous, with every effort being made to 
avoid contact with donor endothelium. 

The inflammatory cases comprise two gen- 
eral types, either of which can progress to 
graft failure. Patient 2, already described, 
experienced a severe "cold" 15 months fol- 
lowing keratoplasty ; visual blurring occurred 
in the grafted eye, but the patient did not 
scek medical aid for nine days following this 


event. Despite high-dosage corticosteroid 
therapy, delayed graft failure could not be 
reversed (fig. 14-D through F). 


CASE REPORT 


Patient 2 retained a clear corneal graft for 13 
months. A cataract was extracted at six months 
(Fig. 13-D). During the 15th month, he presented 
with loss of vision of approximately 10 days' dura- 
tion. This occurred during the Asian flu (A+) epi- 
demic of 1968, and the patient complained of severe 
upper respiratory symptoms as well as “itchy” eyes. 

On ocular examination, he demonstrated bilateral 
follicular conjunctivitis with acute congestive 
changes superimposed upon his bulbar conjunctiva. 
His cornea was markedly inflamed, showing en- 
gorgement of vessels in the host cornea and dense 
inflammatory infiltration of the donor cornea (Fig. 
]4-D). The opposite eye demonstrated follicular 
conjunctivitis and fine epithelial stippling of the 
cornea. The patient also demonstrated an acute 
pharyngitis. He was immediately hospitalized and 
started on hourly topical and daily subconjunctival 
corticosteroid injections. After one week of this 
therapy, he demonstrated some stromal clearing; 
however, he showed persistent epithelial edema, indi- 
cating endothelial destruction. The patient was con- 
tinued on corticosteroid for another week, at the 
end of which time corticosteroid was discontinued 
and he was classified as a delayed graft failure. 

When next seen (approximately eight months 
later), the graft had become secondarily infected 
with Staph. aureus, and he demonstrated severe in- 
flammation with ulceration of donor graft tissue 
(Fig. 14-E). This was controlled with topical Neo- 
sporin and corticosteroid therapy. The patient was 
regrafted and maintained a clear graft for eight 
months following surgery (Fig. 14-F). He again 
reported to the clinic with severe opacification and 
neovascularization of both the donor and host cor- 
neas. On questioning, he stated that he first noted 
visual blurring two and one-half weeks earlier. He 
demonstrated a prolific growth of Staph. aureus on 
conjunctival culture. At present, he is receiving top- 
ical Neosporin and corticosteroid therapy. 


This case followed the corneal pattern of 
inflammation—i.e., both in the central 
spreading of the limbal inflammation, and 
the presentation of the inflammation as kera- 
toconjunctivitis. 

The uveal pattern of inflammation is dem- 
onstrated in patient 13. The patient pre- 
sented with an acute iritis in one grafted eye. 
The involved left eye was blind and served 
as an autograft donor to the opposite right 
eye; the left eye was simultaneously allo- 
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TABLE 24 
TREATMENT SUCCESS IN DELAYED GRAFT REACTIONS 


No. No. Graft Graft 7o 


Patients Attacks Clear after Failures Treatment 
Treatment Su CCesS 


36 64 48 16 75 


grafted. Because her blindness interfered 
with the recognition of symptoms, the pa- 
tient did not present for therapy for several 
weeks after the corneal reaction started. By 
then, permanent endothelial change had oc- 
curred and could not be reversed with corti- 
costeroid therapy (Fig. 14-G through H). 


CASE REPORT 


Patient 13 was a 51-year-old Caucasian woman 
with history of congenital cataract and blindness of 
more than 10 years’ duration. Ocular examination 
revealed a blind left eye secondary to a retinal de- 
tachment with a clear cornea and a severely scarred 
right cornea. Both eyes demonstrated searching 
nystagmus. 

Combined penetrating autograft (left to right 
cornea) and allograft (to left cornea) were per- 
formed using interrupted 8-0 virgin silk suture. 
Both grafts were successful (Fig. 14-G). The pa- 
tient showed periodic bouts of inflammatory infil- 
trate into the inferonasal margin of the right auto- 
graft and was treated with topical corticosteroid. 
During one such period, she suffered a severe upper 
respiratory infection (URI). About two weeks after 
the onset of this attack, she noted that her blind left 
eye was injected and painful and she then presented 
for treatment. The left eye showed a marked papillo- 
follicular reaction of the bulbar conjunctiva, ciliary 
injection, a hazy edematous cornea, and a 3-+- iritis. 
Dense KP were noted on the posterior corneal sur- 
face (Fig. 14-H). The right conjunctiva demon- 
strated a fine follicular reaction; the cornea and 
anterior chamber remained free of inflammatory 
disease. The patient was using prednisolone acetate 
1% drops four times a day in this eye. Hourly top- 
ical corticosteroid drops and daily subconjunctival 
corticosteroid injections were started to the left eye 
and continued for one week, the drops being con- 
tinued for a second week. The iritis resolved rapidly, 
with disappearance of the KP. However, the en- 
dothelium must have been compromised, for epi- 
thelial and stromal edema remained. Since the eye 
was blind, a second keratoplasty was not contem- 
plated. The patient was seen at regular intervals to 
prevent superinfection of this cornea. 


Frequently, delayed graft reactions could 
be treated successfully (Table 24) ; 75% of 
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delayed reactions were reversible with topi- 
cal and subconjunctival corticosteroid ther- 
apy. Patient 14 demonstrates exogenous ori- 
gin of disease in which the patient presented 
soon after the onset of ocular signs. Inten- 
sive corticosteroid therapy reversed his de- 


layed reaction with a good visual result (Fig. 
15-A through D). 


| 


Patient 14 was a 27-year-old Chilean man with a 
history of stromal keratitis following a thermal in- 
jury. Following a total lamellar keratectomy to re- 
move a pseudopterygium, morphologic classification 
was 3--. A penetrating keratoplasty was performed 
using 8-0 virgin silk suture with a successful result. 
Visual acuity was 20/25 corrected with a corneal 
contact lens (Fig. 15-A). 

Nine months after the keratoplasty, the patient 
presented complaining of blurred vision. ‘He demon- 
strated an acute congestive conjunctivitis bilaterally. 
Culture revealed a prolific growth of Staph. epider- 
midis. The left eye showed marked vascular en- 
gorgement of the temporal vessels in the recipient 
cornea, with extension of infiltrate into the donor 
graft. "The donor graft demonstrated inflammatory 
edéma throughout (Fig. 15-B). 

The patient was immediately started on topical 
and subconjunctival corticosteroid, the latter being 
given every other day for one week. After 11 days 

of hour ‘ly medication, he showed marked improve- 
meht (Fig. 15-C) and by three weeks the eye ap- 
peared clear; medication was then tapered to one 
drop a day. Four months after this episode, visual 
acuity returned to 20/25 (Fig. 15-D). 

One year later he experienced another episode of 
blurring and immediately flew to San Francisco for 
evaluation. This time, he demonstrated an acute ex- 
udative conjunctivitis (left eye more severe than the 
right eye). Staph. aureus grew on culture. The cor- 
neal involvement was limited to the area adjacent to 
vascularization of the host cornea. Combined topical 
and subconjunctival corticosteroid resulted in a 
rapid remission. The area of vascular origin in the 
reciplent and graft was attached to the palpebral 
conjunctiva by. symblepharon. It was decided to se- 
ver, this adhesion surgically with the expectation 
that the vessels in the host cornea would involute 
and no longer predispose the eye to geared reac- 
tions. 


. CASE REPORT 


Patient 15 provides an example of a grafted 
eye that had attacks of recurrent uveitis for 
several years. She presented with an acute 
iritis and marked graft edema secondary to 
KP which cleared rapidly on topical and ` 
subconj unctival corticosteroid therapy (Fig. 
15E through H). i 
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CASE REPORT 


Patient 15 received a penetrating keratoplasty 
for severe herpes simplex stromal keratitis with 
perforation, morphologic classification 44- (Fig. 15- 
E). Following surgery, she had a successful result 
with a clear donor graft (Fig. 15-F). However, be- 
cause of a mature cataract, vision was unimproved. 

Five months following her keratoplasty, she ex- 
perienced pain and redness of her eye with a con- 
comitant severe URI. Ocular examination revealed 
bilateral follicular conjunctivitis, more severe on 
the right side. The right eye demonstrated limbal 
injection and edema of the donor graft. A moder- 
ately severe iritis was noted in the anterior chamber 
with 2 to 3+- cellular reaction (Fig. 15-F). The op- 
posite eye showed fine epithelial stippling of the 
cornea, 

The patient was started on topical and subcon- 
junctival corticosteroid for one week and demon- 
strated a dramatic improvement, The anterior uveitis 
cleared rapidly; in two to three weeks, the graft 
cleared completely (Fig. 15-H). Three months 
later, her lens was extracted; visual acuity was 
>20/30 with a corneal contact lens (Fig. 15-H). 


The variable which principally influences 
success or failure in a delayed graft reaction 
is duration of inflammation prior to therapy 
(Table 25). If patients presented within 24 
hours of inflammatory onset, delayed graft 
reactions could be routinely reversed, with 
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TABLE 25 


DURATION OF DELAYED GRAFT REACTION 
BEFORE CORTICOSTEROID TREATMENT 


No. No. A 
Patients Treatment Raile 
Reacting Failures 


Time Elapsing 
before Therapy 


24 hours or less 18 1 6 
One to seven days 22 3 14 
Over seven days 24 12 50 

Total 64 16 25 


good visual results. When presentation was 
within seven days of onset, in 94% the pro- 
cess was reversible; however, after inflam- 
mation had been present for more than a 
week, the prospects for reversal became ex- 
tremely poor (5096). Of particular interest 
1s the fact that in six patients who experi- 
enced two or more attacks, but who pre- 
sented immediately after inflammatory onset, 
the process could be reversed. However, 
when treatment was delayed for one to two 
weeks, grafts went on to failure, It 1s diffi- 
cult to determine exactly how long inflamma- 


TABLE 26 
ROLE OF STIMULUS IN DELAYED GRAFT REACTIONS 


Stimulus Type 


Trauma 
Intraocular (surgical) 3 
Extraocular 2 
Total 5 


Inflammatory—Exogenous 


Bacteria (pathogenic) 15 
Bacteria (indigenous) 3 
Herpes simplex virus 2 
Upper respiratory virus 10 
Allergy response 2 
Total 32 
Inflammatory—1 ndigenous 
Uveitis 4 
Inflammatory—Idiopathic 6 


Total Cases 


Graft Failures 
No. Attacks 


No. % 
3 3 100 
2 0 0 
5 3 60 
20 7 
7 0 
4 1 
18 3 
3 1 
51 12 24 
6 1 17 
7 3 43 


* Delayed graft reactions were demonstrated by 12 patients with herpes simplex; in only two of these 
patients could recurrence of herpes simplex virus be identified by electron microscopy. 
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Fig. 16 (Moore and Aronson) Pathogenesis of 
the delayed graft reaction. (A) Corneal origin. 
(B) Anterior chamber origin. 


tion can remain untreated without resulting 
in permanent endothelial decompensation. 
Undoubtedly, there is some degree of indi- 
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vidual variation, but the critical time in this 
study was approximately seven days. 

Factors which may predispose to delayed 
graft reactions are (1) an adequate stimulus, 
(2) variation in host response, and (3) se- 
verity of structural alteration. 

In attempting to evaluate the origin and 
nature of the stimulus which provoked the 
recurrent inflammatory episode, we were 
able to identify a series of different etiologic 
agents (Table 26). The traumatic causes 
were easily classified into surgical (intraocu- 
lar) and other (extraocular) trauma. The 
former produced graft failure, but the latter 
may not. The inflammatory delayed graft re- 
actions have been divided into exogenous 
and endogenous stimulus pathways. The ex- 
ogenous group again subdivided into bacte- 
rial (pathogenic and indigenous), viral 
(herpes simplex and upper respiratory in- 
fections, and nonreplicating topical aller- 
gens). Endogenous inflammations presented 
initially as uveitis; etiology for these at- 
tacks was seldom identified, although almost 
every episode followed a systemic illness. Fi- 
nally, a small group of cases, apparently of 
exogenous onset and of unkown etiology, 
have been identified as idiopathic. All de- 
layed graft failures in this group occurred in 
patients with chemical injuries. Strong cri- 
teria for diagnostic relationship were present 


TABLE 27 
ROLE OF STRUCTURE IN DELAYED GRAFT FAILURE 





Preoperative 
Total Cases 
Morphology No. 
0-- 26 3 
1A -- i l 
1B+ 10 3 
Jk 12 SES 
Total 49 7 
34- 29 13 
4+ 51 22 
Total 80 35 


Grand Total 129 42 


Delayed Reaction 


Delayed Failure 


0 No. A 
12 1 4 
100 

30 1 10 
14 2 4 
45 5 17 
43 9 18 
58 14 18 
33 16 12 
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in all but the group in which history and 
other clinical evidence of upper respiratory 
disease served as bases for diagnosis. Five of 
the six patients in the idiopathic group dem- 
onstrated some degree of corneal vascular in- 
sufficiency, which probably explains the 
graft failure. In no case, however, were we 
able to demonstrate a delayed reaction solely 
attributable to tissue incompatibility. 

Immunologically, patients with delayed 
graft reactions and delayed graft failures 
showed some increase in IgG, early IgG, and 
IgM, when compared with the nonreacting 
patients (Table 7). However, this increase 
could not be interpreted as a significant 
change, Similarly, protein electrophoresis 
and qualitative electrophoresis showed no 
particular abnormalities in patients with 
these groups. Since no hypogammaglobuli- 
nemic patients were identified in these 
groups, it would appear that immune compe- 
tence is required in order to produce a de- 
layed graft reaction. 
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TABLE 28 


POSTOPERATIVE EVALUATION OF STRUCTURE IN 
RELATIONSHIP TO OCCURRENCE OF 
DELAYED GRAFT REACTIONS 


p Postoperative 

sc ic Classification Pre- 
ative Total Vessels vious 

Classifi- Cases Uveitis 
cation Absent Mild Moderate 

0+ 3 it 2 1* 
1B + 3 3 
Total 7 2 5 2 


* Both cases with mild corneal changes had a his- 
tory of previous uveal involvement. 


At the end of the 12-week graft period, 
the structural integrity of the cornea proved 
to be of greatest significance with respect to 
predisposition toward recurrence of inflam- 
mation. 

Corneal host changes after keratoplasty 
were classified as (1) absent, (2) segmental, 
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TIME (MONTHS) 
Fig. 17 (Moore and Aronson). Onset of graft failure following surgery. 
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TABLE 29 

ASSOCIATION OF SOCIOECONOMIC FACTORS WITH DELAYED GRAFT FAILURE 
i 


Prognosis 
Patient Series ms 
oem Good Poor 
Private 75 27 48 
UC 33 24 9 
SFGH 17 3 14 
Total 125 54 71 


| ; 
| Delayed Reactions Delayed Failures 





| No. 05 No. % 
47 23 7 9 

10 30 2 6 
| 15 88 7 41 
© 42 34 16. 13 





or (3) generalized (Fig. 16). The degree of 
postoperative structural change roughly par- 
alleled the preoperative morphologic classifi- 
cation, so that a preoperative 0+ patient will 
frequently show little or no neovasculariza- 
tion of the host cornea; naturally, a 4+ cor- 
nea always shows severe neovascularization 
of the host. Correlation of preoperative clas- 
sification and occurrence of delayed graft re- 
actions reveals that the majority of reactions 
occurred in the proper prognosis groups 
(3+ and 4+) (Table 27). When structural 
evaluation included the postoperative recipi- 
ent cornea, delayed graft reactions correlated 
most closely with genéralized recipient vas- 
cularity. This evaluation was more useful in 
groups with good prognosis, since initial cor- 
neal vascularization was either superficial or 
absent. Of the six patients who demon- 
strated delayed graft reations in the good 
prognosis groups, four demonstrated gener- 
alized vascularization of the recipient cor- 
nea; the other two showed segmental corneal 
vascularization, but had experienced many 


attacks of recurrent iritis (Table 28). Evi- : 
dence of previous uveitis also predisposed 
such individuals to delayed reactions of the 
uveal pattern (Fig. 17). 

he final variable studied was the relation- 
ship of socioeconomic status to delayed 
graft disease (Table 29). The overall recur- 
rence rate in the indigent population 
(SEGH) substantially exceeded the recur- 
rence rate in private and UC clinic patients, 
88 to 23 to 3096. Similarly, graft failure as a 
result of delayed reactions occurred most 
frequently i in the SFGH population (41 to 9 
to 6%). This observation may be explained 
by the marked delay the SFGH patients ex- 
hibited in reporting their ocular symptoms 
(SEGH—11 days UC—3.1 days, private 
patients—2.3 days).* 


i 
| 


* This average of reporting time includes case 13, 
the patient with a blind grafted eye who came for 
treatment two weeks after the onset of symptoms, 
but excludes case 11, the criminal forger, who did 
not return for therapy. 


i} 
| 
t 





| 


> 


Fig. 15 (Moore and Aronson). Delayed graft reaction. (A) Patient 14, demonsttlig a clear graft four 
months after penetrating keratoplasty. (B) Same patient, demonstrating an exogenously induced delayed 
graft reaction nine months following surgery. (C) Same patient demonstrates corneal clearing after 11 
days of corticosteroid therapy. (D) Same patient four months after inflammatory episode. The cornea has 
cleared and visual acuity has returned to the preinflammatory level (20/25). (E) Patient 15, preoperative 
photograph demonstrating central corneal perforation. (F) Same patient, postoperative photograph (six 
months) demonstrating clear penetrating graft (G) Same patient, nine months postsurgery, demonstrating 
a delayed graft reaction (uveal type). (H) Same patient| after clearing of delayed graft reaction and 
subsequent lens extraction. : 
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monstrable in vivo, the nature of the toxic 
reaction still remained obscure. In the past, 
we demonstrated a toxic corneal reaction to 
acacia extract!? in which gamma globulin and 
complement were bound directly by the toxic 
agent but not by immunologic identification, 
leading to an acute inflammatory reaction. 
Using this as a model, we attempted to eval- 
uate qualitative gamma globulin binding by 
silk and nylon sutures ; strands of silk suture 
bound more than six times the amount of 
gamma globulin bound by the nylon? This 
finding indicates that suture toxicity repre- 
sents nonspecific binding of gamma globulin 
with subsequent complement binding, which 
in turn feeds into the acute inflammatory 
pathway? The differences in toxicity be- 
tween silk and nylon suture can readily ex- 
plain the divergence in results obtained in 
our human graft series. 

The potential hazard of the pathogenic mi- 
crobe in corneal grafting has long been rec- 
ognized?^?! and probably accounts for rou- 
tine saturation of the donor cornea with an 
antibiotic solution???* as well as pre- and 
postoperative prophylactic antibiotic ther- 
apy.?* The typical morphologic lesion, the su- 
ture tract abscess, correlates accurately with 
identification of pathogenic bacteria. It 1s in- 
teresting to note that this type of lesion oc- 
curs rather infrequently (in approximately 
2.596 of cases) and, if recognized early, the 
pathologic process can be reversed with high- 
dosage topical antibiotic and corticosteroid 
therapy. As noted in our series, no cases of 
early graft failure could be attributed to 
pathogenic bacterial involvement. 

The role of the virus in the early graft pe- 
riod is more difficult to evaluate, principally 
because of problems associated with primary 
virus isolations. In our series, primary virus 
isolation was attempted in only a few cases. 
Viral disease was usually diagnosed “after 
the fact" by electron microscope identifica- 
tion of the herpes simplex virus in failed do- 
nor or recipient tissue, or by a strongly pre- 
sumptive diagnosis of herpetic endophthal- 
mitis, (Since these were our critieria for di- 
agnosis, it is not surprising to find that all 


KERATOPLASTY IN MAN 


243 


cases with a positive virus diagnosis during 
the early graft period had failed.) By the 
criteria used, less than 8% of herpes simplex 
cases submitted to surgery demonstrated 
herpes simplex involvement during the early 
graft period. However, all cases suspected of 
this diagnosis preoperatively were treated in 
the postoperative period with topical IUDR 
and corticosteroid, and this could have sup- 
pressed virus proliferation. Evidence of 
other viral involvement was not present dur- 
ing the early graft period, 

The role of indigenous (nonpathogenic) 
bacteria during the early graft period is of 
particular interest. Evidence for this tox- 
icity reaction was based upon differences in 
the degree of morbidity between continuous 
and interrupted nylon suture cases (Table 
21). The interrupted suture cases frequently 
demonstrated suture tract infiltrates as well 
as neovascularization, while the continuous 
suture cases showed only infiltrate at the site 
of the knot. This is exemplified in case 10, 
where both interrupted and continuous su- 
tures were used but only the interrupted su- 
tures demonstrated inflammogenesis. The 
microbes most frequently demonstrated on 
conjunctival culture were Staph. epidermidi- 
and diphtheroids. We believe that the break- 
in the epithelium caused by the suture 
serve as the "portal of entry" for bacterial 
or other stimuli. 

This type of reaction has frequently been 
referred to in the literature as an irritation 
or irritative reaction.” S The mechanism of 
toxicity is presumed to be the continuous 
movement or rubbing of the knot against the 
cornea. This mechanical stimulation produce- 
corneal tissue necrosis, which sets up a sul 
sequent inflammatory response. To refut“ 
this classic idea of irritation, we again re 
turned to the germ-free guinea pig." Ani 
mals were initially sutured with a single in 
terrupted 10-0 nylon suture in a germ-free 
tank and allowed to remain in this condition 
for up to three months, during which time 
no inflammatory reaction occurred. Follow - 
ing this, the animals were infected with 
Staph. epidermidis. Within five days, severe 
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infammatory signs occurred in the sutured 
eyes. 

Animals’ conjunctivae were recultured at 
this time and they demonstrated the presence 
of only the single nonpathogenic microbe. 
This experiment demonstrates the potential 
toxicity of indigenous bacteria under appro- 
priate conditions of structural alteration. In- 
digenous bacterial toxicity, not mechanical 
irritation, is the most likely cause of inflam- 
mation when interrupted nylon sutures are 
used. 

As noted earlier, we were able to identify 
à tissue incompatibility reaction in only one 
patient (patient 11). The pattern of inflam- 
matory reaction satisfied the postulated cri- 
teria for a tissue incompatibility reaction, 1.e., 
opacification of the cornea was relatively 
homogeneous and neovascularization ap- 
peared to be directed exclusively toward 
donor tissue. This pattern 1s not compatible 
with descriptions of other authors of the 
“maladie du greffon,?*" or the homograft re- 
action.?? These workers defined the earliest 
stages of the reaction as a cellular destruction 
of the endothelium with progressive edema of 
the cornea leading to neovascularization. This 
difference in interpretation 1s probably due to 
the original selection of patients in whom the 
pattern of graft reaction was evaluated. The 
homograft reaction has customarily been de- 
scribed in patients with nonvascularized 
corneas. Following penetrating keratoplasty, 
a majority of the inflammation 1s of uveal 
origin. Our studies have been designed to 
eliminate all variables before attempting to 
define the tissue incompatibility reaction. 
Since using nylon suture, we have not experi- 
enced a graft failure in a patient with a 
nonvascularized cornea. The tissue incom- 
patibility reaction that we have described is 
for vascularized corneas where the limbus 
serves as the origin for the reaction. 

It seems likely that we would have en- 
countered tissue incompatibility had we not 
uséd an intensive corticosteroid regimen. 
Perhaps the question concerning the impor- 
tance of tissue incompatibility in leading to 
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graft failure will be clarified when we are 
able to identify more cases which apparently 
demonstrate this mechanism. 

The systems of preoperative classification 
were designed as a measure of the degree of 
severity of structural change which was 
present in the cornea preoperatively. These 
severity gradients established only two mor- 
phologic signs as significant. These were: (1) 
neovascularization of the corneal stroma, 
and (2) evidence of intraocular inflamma- 
tion. The latter parameter occurs only in the 
1B+ and 4+ groups. The general severity 
gradient for vascularization is absent, super- 
ficial, and deep. Absent includes 0 and 1A. -+ 
stages, superficial is 2+, and deep is 3+ and 
4-F. Because vascularity was considered of 
principal importance when the two parame- 
ters were initially established, the possible his- 
tory of intraocular structural change in the 
1B+ group was overlooked and 1A and 1B 
were combined as a single category (cloudy 
cornea free of vascularization). However, 
subsequent studies indicated that prognosis 
for the 1B-+ group was not as good as prog- 
nosis for the 1A or even 2+ group. This ob- 
servation emphasizes the importance of pre- 
vious intraocular disease. The 4+ category, 
the combination of severe corneal neovascu- 
larization and intraocular inflammation, is 
clearly the poorest prognostic group. 

Reproducibility in patient classification 
was roughly tested by comparing the desig- 
nations of each observer (the two authors). 
The 0+ and 1+ diagnoses were easily made 
and separated since one cornea was opacified 
and the other was free of opacity. The 1B+ 
was principally aphakic bullous keratopathy ; 
in this case morphologic classification was 
aided by considering the patient’s history. 
Separation between 2-++ and 3+ was reason- 
ably accurate since superficial neovasculari- 
zation is easily distinguished from deep 
stromal vascularity. The separation between 
3-- and 4+ was the most difficult. If corneal 
scarring and opacity were severe, the anterior 
chamber was frequently obscured. Similarly, 
if an anterior chamber reaction had become 
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DISCUSSION 


Our general classification divides the de- 
layed graft reaction into two general groups, 
(1) inflammatory and (2) mechanical. The 
mechanical failure group includes principally 
patients who were returned to surgery after 
keratoplasty for a subsequent procedure, 
most often a cataract extraction. Within this 
group we had a total of four cases, all result- 
ing in failure. In each case, donor endothe- 
lium was mechanically traumatized, giving 
rise to an intractable bullous keratopathy. 
This may have resulted from either direct 
instrument contact with the endothelium or 
manipulation of the cornea during cataract 
delivery. It would appear to be a factor 
which can be controlled by improved surgical 
technique. In this series, there have been no 
delayed failures due to trauma during the 
past two and one-half years, even though a 
greater number of postkeratoplasty lens ex- 
tractions were performed (11 lens extrac- 
tions, 1967-69 vs seven, 1964-67). Mechani- 
cal failure 1s included in this dicussion for 
completeness. Technical refinements should 
eventually eliminate mechanical failures as a 
cause of the delayed graft reaction. 

The inflammatory delayed reactions ex- 
emplify a syndrome which has frequently 
been interpreted as a delayed-onset allograft 
reaction. Case reports in the ophthalmic lit- 
erature have often analogized this reaction to 
the second-set reaction.^? An exaniple is the 
reaction which occurs in an initially grafted 
eye, following subsequent keratoplasty on 
the patient's second eye.” The interpretation 
is that the patient, who had been immunized 
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to allogeneic corneal tissue during the initial 
graft, develops an anamnestic response to the 
corneal donor button in the second eye. The 
antibody so produced reacts with the initial 
donor cornea. (In our 12 patients with bilat- 
eral surgery this reaction has not been seen.) 

Characterization of the delayed graft reac- 
tion is somewhat vague.*® Most authors em- 
phasize that only the donor cornea is in- 
volved in the inflammatory reaction, based on 
the fact that it alone becomes opaque. Our 
experience differs somewhat. The course of 
the reaction we saw has already been de- 
scribed. We shall present the pathogenetic 
events in sequence. There are two clinical 
patterns of delayed reaction: the corneal pat- 
tern predominates, accounting for over 75% 
of reactions. The uveal pattern, though less 
frequent, can also lead to graft failure. In 
the corneal sequence, the initial, presenting 
lesion is a totally inflamed cornea (Fig. 5) 
in which inflammatory infiltrate occurs in 
both donor and host, and dormant ghost ves- 
sels of the host become markedly engorged. 
The pattern changes if the inflammation 1s 
allowed to proceed to graft failure. Inflam- 
mation still prevails in the donor and host, 
but the donor cornea now demonstrates pre- 
dominantly edema, an indication that the in- 
flammatory process has involved the endo- 
thelium. At this stage the reaction is difficult 
to reverse; the donor cornea subsequently 
progresses to bullous keratopathy. Once the 
inflammation has resolved, either spontane- 
ously or following corticosteroid medication, 
the cornea demonstrates a classically de- 
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Fig. 21 (Moore and Aronson). Factors leading to early graft failure in rabbits. (A) Wound dehiscence 
eight days following surgery. (B) Same animal with prolapse of intraocular contents 35 days following 
surgery. (C) Silk suture toxicity 13 days after penetrating keratoplasty. (D) Graft failure secondary 
to silk suture toxicity, 60 days after surgery. (E) Nylon suture free of reaction 13 days after surgery. 
(F) Clear graft 60 days postsurgery in which interrupted nylon sutures were used. (G) Staph. aureus 
abscess in a suture tract, nine days after grafting. (H) A probable tissue incompatibility reaction (pig- 
mented donor to albino host) in which other causes of graft failure had been eliminated. 
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scribed delayed graft reaction, ie, an 
opaque donor cornea with clear surrounding 
host tissue. 

The clinical course of the uveal pattern 
parallels the corneal picture, except that the 
degree of corneal and limbal inflammation 1s 
greatly reduced. In the early course of this 
disease, the patient demonstrates a rather 
severe anterior chamber reaction with ap- 
proximately 2 to 3+ cells and flare. KP are 
noted on both the donor and inferior host en- 
dothelium. As the disease progresses, the do- 
nor cornea undergoes edematous changes 
which may lead to bullous keratopathy. 
Again, the classic picture of resolution 1s an 
opaque, bullous donor cornea with old KP 
on its endothelial surface and a clear host. 
Combined corneal and uveal patterns occur 
frequently with a predictable, relatively omi- 
nous outcome. 

The pathogenetic sequence followed by the 
delayed graft reaction is initially that of a 
severe inflammation which.can destroy par- 
enchymal cells. Theoretically, the episode 1s 
always self-limited, so that if donor tissue 
can survive the reaction, a good result will 
follow spontaneously. However, the endo- 
thelial cells of the donor cornea appear to be 
much more vulnerable than those of the 
host; these cells must be protected from the 
ravages of the inflammatory response. Graft 
failure, a physiologic failure of the cornea 
produced by an inflammatory reaction, oc- 
curs when endothelial cells are destroyed. 

Our experience supports the contention 
that treatment of delayed graft reactions 
should be successful if the patient is seen 
early in the course of his inflammatory reac- 
tion. If patients are seen within an adequate 
time of inflammatory onset, the reaction can 
be reversed. The most critical aspect in ther- 
apy 1s suppression of the inflammatory re- 
sponse without regard to the etiologic agent. 
In our protocol, patients are immediately 
started on topical corticosteroid. If ep- 
ithelial edema is also detected, the patient re- 
ceives simultaneous subconjunctival corti- 
costeroid therapy until inflammatory signs 
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resolve. Inflammatory signs can be reversed 
even in delayed graft failures, although en- 
dothelial damage may produce bullous kera- 
topathy. 

We have treated specific bacterial or viral 

(herpes simplex) diagnoses simultaneously 
with the anti-inflammatory regimen. Follow- 
ing specific evidence of etiology, specific an- 
timicrobial therapy is started and continued 
until cultures are negative (bacterial) or cor- 
ticosteroids are discontinued (herpes sim- 
plex). This combined therapy has been effec- 
tive in controlling the specific agent, but 
rapid resolution of the inflammation by high- 
dosage corticosteroid must be emphasized as 
the critical therapeutic objective. 
" Identifiable exogenous stimuli played a 
significant role in delayed graft reactions. 
Of 42 cases with inflammatory delayed graft 
reactions, 32 were related causally to exoge- 
nous stimuli (Table 26). The prevalent 
cause of graft failure was pathogenic bacte- 
ria. Each of these patients presented long af- 
ter functional changes of the donor cornea 
had occurred. 

several categories, e.g., indigenous bacte- 
ria and upper respiratory infection virus, are 
questionable in relation to a defined patho- 
genic agent. l'or example, indigenous bacte- 
ria comprised diphtheroids and Staph. ep- 
idermidis, which were demonstrated 1n abun- 
dance on culture and have been related to 
disease in the past.** Undoubtedly, such mi- 
crobes take advantage of structurally altered 
ocular vascular permeability and produce an 
immunogenic reaction and consequent cor- 
neal inflammation. 

The URI group is diagnosed by history. 
The patient either demonstrates signs of up- 
per respiratory disease or relates a history of 
such experience. One patient with a long his- 
tory of acute spondylitis and iritis in both 
eyes following upper respiratory infections 
experienced delayed graft reactions of the 
uveal type during two URI episodes. The 
pathogenetic agent in these reactions could 
have been introduced either exogenously or 


endogenously. In exogenous disease, the vi- 


: 


VOL. 72, NO. 1 
t 


rus proliferates in the conjunctiva, produc- 
ing a conjunctivitis. In the structurally al- 
tered graft eye, this leads to engorgement of 
blood vessels in the host cornea, which in- 
creases the amount of antiviral antibody in 
both the donor and host corneas. Combined 
viral antigen and antibody produce an immu- 
nogenic inflammatory reaction. Experimen- 
tally, in eyes where the uveal structure has 
been altered, this immunogenic reaction may 
present as a uveitis. In the endogenous reac- 
tion, antigen-antibody complexes precipitate 
out in the uvea and provoke an immunogenic 
uveitis.?!? In this instance, the enhanced 
uveal vascular permeability produced by pre- 
vious uveitis sufficiently increases ocular 
blood flow to allow systemic antigen-anti- 
body complexes to enter the eye in adequate 
concentration to produce an inflammatory 
response. 

The possibility that these reactions repre- 
sent late tissue incompatibility reactions 
should be considered. None of the six idio- 
pathic cases demonstrated an inflammatory 
stimulus, yet all showed delayed reactions, 
three of which proceeded to graft failure. 
Each of these cases demonstrated extremely 
heavy vascularization of the host cornea 
(four chemical keratitises), a circumstance 
which should theoretically favor a tissue in- 
compatibility reaction. 

In general terms, 1f tissue incompatibility 
were to play a role in the graft reaction, it 
should be during the early graft period. 
Those antigens which are most accessible to 
the host immune system-—that is, the soluble 
antigens—should disappear rapidly in this 
early period. Disappearance of these anti- 
gens has been demonstrated in heterologous 
renal grafts and skin homografts.!^'? It can 
be assumed that the donor cornea is free of 
soluble antigenicity in the delayed graft pe- 
riod. (As already noted, this type of reaction 
in our series has been suppressed by the cor- 
ticosteroid therapy.) 

In the delayed graft period, fixed antigens 
must be the source for antigenicity of the 

donor cornea, ie., relatively insoluble anti- 
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genic loci. Such antigens probably are immu- 
nochemically related to the soluble antigens 
of the cornea and can cross-react with anti- 
body to soluble antigen. Antibody or immune 
competent cells must now come to the donor 
cornea to react with the fixed antigen con- 
tained within the donor graft. This means 
that a second stimulus must initiate the in- 
flammatory reaction which secondarily acti- 
vates the tissue noncompatibility reaction. In 
theory, the experimental second-set reaction 
produces an anticorneal antibody which will 
react with donor corneal tissue. In order to 
gain access to fixed antigenicity, the anti- 
body must be humoral in a clear donor cor- 
nea. 

Four of the idiopathic cases have demon- 
strated almost continuous inflammatory re- 
activity throughout the course of their graft 
history and have required almost continuous 
corticosteroid therapy. Each of these cases 
demonstrated severe vascularization of the 
host cornea and may represent an example 
of a delayed tissue incompatibility reaction. 

The other examples of delayed graft reac- 
tion have almost always demonstrated the 
presence of a second stimulus, e.g., exoge- 
nous microbes. We believe that these stimuli 
produce the inflammatory reaction which 
leads to delayed graft failure. However, it is 
possible that such exogenous reactions can 
ignite a tissue incompatibility reaction which 
in turn leads to graft failure. Differentiation 
of this reaction into such components is an 
extremely difficulty undertaking. 

The significance of host responsivity 
was determined by a series of immunologic 
tests. The overall pattern in the delayed 
graft reaction group indicates a relatively 
normal distribution curve for all values 
tested. It is particularly interesting to note 
that all patients fell within two standard de- 
viations of the normal range for all tests. 
The immune distribution curve was unusu- 
ally tight for this population, indicating that 
an individual must be able to produce an ad- 
equate immune response if a delayed graft 
reaction is to occur. 
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Altered structure emerges as the most sig- 
nificant single variable studied in this series 
(Tables 27 and 28). In general, the highly 
vascularized host cornea or the uvea which 
had experienced previous inflammation ap- 
parently predisposed to a delayed graft reac- 
tion. No graft which demonstrated a delayed 
reaction was free of a moderate amount of 
structural change. The substantial correla- 
tion between pre- and postoperative corneal 
structural change is hardly surprising ; obvi- 
ously, the cornea which has once demon- 
strated neovascularization will demonstrate 
this change in the postoperative period. 

The dynamic pathway by which structural 
change predisposes to recurrent inflamma- 
tion merits comment. In rabbit corneal graft 
experiments,® grafts were allowed to subside 
for three months postoperatively. At the 
end of this period, a severity gradient of 
corneal structural change was established. 
Corneal change was classified as mild, mod- 
erate, and severe: (1) mild—only ghost ves- 
sels in the host, (2) moderate——active vessels 
in the host, and (3) severe—active vessels in 
both the host and donor. A normal cornea 
was one in which no surgery had been per- 
formed. Radiotagged HSA(**I) or HGG 
(I) was administered intravenously and 
allowed to equilibrate—the corneas were 
then counted for accumulated plasma. All 
the donors were appreciably above the 
normal. The moderately changed host cor- 
nea, which compares most accurately to the 
human cornea undergoing a delayed graft re- 
action, showed a marked increase in ocular 
vascular permeability compared with the 
mildly changed cornea. Subsequently, rabbits 
were immunized and topically challenged 
with several antigens. The same criteria for 
corneal classification were applied. The mod- 
erately reacting host corneas showed severe 
inflammatory reactions and progressed to de- 
layed graft failure. The animals with mildly 
reacting corneas showed much less severe re- 
actions ; none progressed to graft failure. 

These experiments demonstrate the inter- 
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play between exogenous stimulus and struc- 
tural alteration. The vascular changes in the 
host:cornea increase corneal vascular perme- 
ability. On challenge with a topical antigen, 
as in the topical immune model, an immuno- 
genic delayed graft reaction is produced. 

The role of socioeconomic factors (patient 
failure) in predisposing to delayed graft re- 
action and delayed graft failure is probably a 
secondary operative variable. The lowest 
socigeconomic group, the indigent SFGH 
patients, demonstrated the highest incidence 
of delayed graft reactions and also the high- 
est incidence of delayed graft failure (Table 
29). To avoid speculation. (which may be 
extremely important), evaluation has been 
limited to quantitative factors. Of the 15 
SFGH patients with delayed graft reactions, 
nine were known alcoholics. Few UC or pri- 
vate, patients with reactions had a docu- 
mented history of alcoholism. The sustained 
physiopathologic effect of alcohol on blood 
vessels in the host cornea leads to a pro- 
longed vasodilation. Such a reaction has been 
well, described. In this "morning after" re- 
sponse, the individual demonstrates vasodi- 
lation of conjunctival vessels—‘bloodshot” 
eyes. Undoubtedly, such vasodilatation leads 
to enhanced vascular permeability, which in 
turn intensifies the host response to exoge- 
nous stimuli. Of the cases mentioned, five 
patients demonstrated bacteria in both con- 
junctival sacs, but only the graft eye showed 
corneal inflammation. 

Ais noted earlier, the incidence of delayed 
graft failure is directly related to the delay 
in time of presentation of patients after the 
onset of symptoms. The percentage of graft 
failures during the early period was not ap- 
preciably different in the three series (Table 
15)! However, when patients were left to 
theit own recognizance, graft failure occur- 
red; frequently in SFGH patients. The 
SFGH patients were extremely tardy in ap- 
pearing for treatment following the onset of 
a delayed graft reaction. 

When delayed graft failure occurred in 
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the private series, an extenuating circum- 
stance could usually be identified, such as the 
failure to recognize a graft reaction in her 
blind eye by patient 13. 

Undoubtedly, factors other than socio- 
economic played a role in this predisposition 
toward delayed graft reaction, but such an 
evaluation is beyond the scope of this paper.** 

Summarizing our discussion on the early 
graft reaction, we described our ideal proto- 
col for corneal graft management during the 
early graft period. In theory, once sutures 
have been removed, the grafted eye should 
rapidly reach a homeostasis and remain free 
of active inflammation. In our ideal graft, 
there is only minimal structural change in 
the host cornea (as well as the donor), the 
patient is free of symptoms, and no longer 
requires therapy. 

During long-term management of grafts, 
our principal goal 1s prophylactic: to prevent 
delayed graft reactions. As noted, delayed 
graft reactions can be predicted with some 
degree of accuracy by evaluating the struc- 
tural status of the host cornea once it has 
stabilized. On this basis, patients with rela- 
tively severe structural changes are seen at 
closer intervals than those with minimal host 
vascularization. As a general rule, we at- 
tempt to see patients at monthly intervals 
(following suture removal) between the 
third and the sixth month, at trimonthly in- 
tervals between six and 18 months, and at 
semiannual intervals thereafter. If there is 
evidence of progressive structural change, 
they are started on a short course of cortico- 
steroids (two to three weeks). This includes 
Prednefrin Forte 1% hourly between six 
A.M. and 10 P.M., plus a specific antimicro- 
bial daily if indicated. As active inflamma- 
tion resolves, corticosteroids are rapidly re- 
duced, then discontinued. During active ther- 
apy, the patient is seen one to three times a 
week. After medication is withdrawn, the 
patient is followed according to the described 
schedule. 

A small group of patients have required 
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continuous corticosteroid therapy following 
keratoplasty. Dosage ranges from once a day 
to one drop weekly. If corticosteroid is dis- 
continued, these patients develop inflamma- 
tory reactivity within several days. This 
group of patients is followed at weekly to 
monthly intervals to ensure that no complica- 
tions have occurred. Naturally, maximal 
therapy is resumed should inflammation ex- 
acerbate. 

Finally, it is possible for structural altera- 
tion to modify with the passage of time. For 
example, a patient with herpes keratitis ex- 
perienced two delayed graft reactions within 
the first 18 months of grafting, but the eve 
has been completely quiet for the past two 
years, demonstrating marked attenuation of 
vessels in the host cornea. At present, we 
still consider such an individual to be a po- 
tential reactor. In general, all patients who 
have had penetrating keratoplasty have some 
degree of altered structure. Such patients 
must be impressed with the possibility that 
they may have a delayed reaction in the fu- 
ture and, to avoid delayed graft failure, they 
should alert us immediately to (1) blurred 
vision or (2) redness or pain in their eyes. 
If the patient is a referral from a distance, 
we ask the referring ophthalmologist to keep 
us advised of the onset and progression of 
the delayed graft reaction. We emphasize 
that any uncertainty necessitates sending the 
patient to us for therapy. This rigid follow- 
up regimen is designed to avoid delayed 
graft failures. 
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LONG-TERM RESULTS IN MAN 


A long-term graft success is defined as a 
corneal graft which has remained clear for 
nine months or longer. The longest period of 
follow-up in this series is just under five 
years, but the total long-term series 1s com- 
prised of 146 cases, 129 eyes, and 121 pa- 
tients (Table 30). This represents more than 
9596 of all patients who were operated 
upon; only six patients were lost to follow- 
up. 

Long-term success was usually designated 
on the basis of personal observation of the 
patient by one of us in order to validate that 
the graft had remained clear. An alternative 
to this procedure for patients who could not 
return to San Francisco for long-term evalu- 
ation was a photograph (preferably slit 
lamp) of the clear donor button and a record 
of the patient’s final visual acuity. Long- 
term failures included any cornea which be- 
came clouded or opaque. 

Variables evaluated on a long-term basis 
included the preoperative morphologic, etio- 
logic, and immunologic classifying criteria. 
Other evaluations were the degree of success 
achieved in regard to visual acuity; the oc- 
currence of ocular complications, whether or 
not they were cornea-related; long-term 
effects of suture toxicity; and long-term 
effects of socioeconomic status on graft re- 
sults. 


The overall distribution of graft failures 
showed a definitely higher rate in the first 
three months, or early graft period (Fig. 
17). Twenty-one of 40 failures (52.5%) oc- 
curred during this early period. The inci- 
dence of failure diminished with time. Thir- 
teen of 19 (68%) delayed graft failures oc- 
curred between three months and one year. 
Only six grafts failed after the first year. 

Preoperative classifying criteria have been 
extended to the long-term series. 

Morphologic evaluation (Table 30) re- 
vealed overall success of > 72% in all cases. 
Broken down into subgroups, success rates 
were as follows: 1A and 2+: 10096, O+: 
> 9696, 1B+ : 71%, and 3 to 44- : just over 
60%. It is interesting to note that when cases 
with poor prognosis were divided into pri- 
mary and multiple graft groups (Table 31), 
no appreciable difference in long-term suc- 
cess could be noted. Success improves mark- 
edly when evaluated by eyes: overall: 31%, 
1B--: 100%, 3+: 69%, and 4+: 7396, re- 
spectively. Results are approximately the 
same for patient evaluation. 

By etiologic classification, 10096 success 
was achieved in all cases of keratoconus, fa- 
milial corneal dystrophy, corneal trauma, and 
herpes zoster keratitis (Table 32) ; aphakic 
bullous cases: 79% success, which when cor- 
rected for eye and patient, improved to 95% ; 


TABLE 30 
LONG-TERM KERATOPLASTY RESULTS BY MORPHOLOGIC CLASSIFICATION 


Successful Grafts 


; , Total Total 

Classification (Casus ED j; Eyes 
04- 26 25 96 26 
1A 4- 1 1 100 1 
1B+ 14 19 71 10 
2+% 12 12 100 12 
3-+* 32 20 62 29 
4--*t 61 38 62 51 
Total 146 106 72+ 129 


Successful Grafts Successful Grafts 


Total 

No. % Patients No. % 
25 96 20 19 95 
i 100 1 1 100 
10 100 10 10 100 
12 100 12 12 100 
20 69 28 20 71 
37 73 50 36 72 
105* 81 121 98 81 


* This includes 29 regrafted eyes, of which 21 (72%) have had successful results. 
+ Thirteen eyes had perforated prior to keratoplasty; eight (62%) have had successful results. 
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herpes simplex: 62% for cases and 72% 
for eyes and patients. This percentage was 
extremely close to idiopathic stromal kerati- 
tis, where 6896 of cases and 7596 of eyes 
and patients were successful. Bacterial ul- 
cers and other diagnoses, both small series, 
demonstrated over 8096 success for eyes and 
patients. The poorest results were in the 
physical or chemical agent category. Only 
38% of cases were successful, a figure which 
remained unchanged for eyes and patients. 

Immunologic evaluation for the overall se- 
ries would indicate no significant difference 
for any of the tests evaluated (Table 33). 
Parameters that were useful in the early 
graft period were not pertinent during the 
delayed graft period. Added together, overall 
significance was lost. 

The overall functional results are expressed 
in Table 34. Degree of success is described as 
symptomatic relief, some visual improvement. 
such as visual acuity of 20/40. Almost 
every patient demonstrated symptomatic 
improvement—for example, a perforated 
cornea was reconstituted and the eye was 
saved. More than 54% of all grafted eyes 
attained a visual acuity of > 20/40. On 
the basis of preoperative morphologic classi- 
fication, the best visual results were obtained 
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TABLE 31 


LONG-TERM KERATOPLASTY RESULTS: 
. PRIMARY VS MULTIPLE SURGERY 


je eA m 








Morphologic Total Successful % 
Classification Cases Grafts Success 
Prijaary grafts 
| 3-4- 22 14 64 
| 44- 38 23 61 
i Total 60 37 62 
i 
Multiple grafts 
2 3+ {0 6 60 
| 4-4 23 15 65 
Total 33 21 64 


i 
| 


in the good prognosis categories (76%). 
However, a reasonably significant percentage 
of eyes in the poor prognosis categories 
(4176) also attained visual acuity of > 
20/40. 

A's already noted, complications are di- 
vided into two general categories, those re- 
lated to the penetrating keratoplasty—for 
example, secondary glaucoma—and those 
not related to the graft but occurring in eyes 
with corneal disease. Significant complica- 
tions which have persisted as long-term ocu- 


lar problems are listed in Table 18. Glau- 


| 
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TABLE 321 


LONG-TERM KERATOPLASTY RESULTS: 


ETIOLOGIC CLASSIFICATION 


Successful | Successful Total Successful 
EG Total Grafts Total Grafts Grafts 
tiology Cases | E Ea 
| c em tients 

No. % No. % No % 

Keratoconus 12 12 100 ! 12 12 100 10 10 100 
Corneal dystrophy 14 14 100 ; 14 14 100 9 9 100 
Aphakic bullous 26 21 81 | 22 21 95 22 21 96 
Trauma 6 6 100 : 6 6 100 6 6 100 
Herpes simplex 34 21 62 | 29 21 12 29 21 72 
Herpes zoster 5 5 100 ! 5 5 100 5 5 100 
Bacterial keratitis 6 4 66 | 5 4 80 5 4 80 
Idiopathic stromal keratitis 22 15 68 . 20 15 75 20 15 75 
Physical or chemical agent 13 5 38 ' 10 4 40 10 4 40 
Other diagnoses 8 3 39 | 6 3 50 5 3 60 
Total 146 106 73 is 105* 81 121 98 81 


129 


* This includes 29 regrafted eyes of which 21 (72%) have had successful results. 
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TABLE 33 
IMMUNOLOGIC EVALUATION OF LONG-TERM GRAFT RESULTS 


Diagnostic Total | 
Category Outcome Cases IgA IgM IgG Early IgG 

04- Success 14 267 98 1063 6.8 

Failure 2 185 127 1479 8.0 

1A+ Success 1 301 28 1032 7.5 
Failure 

1B+ Success 9 215 156 1119 7.1 

Failure 4 289 102 1177 1.2 

2+ Success 11 270 87 1034 Tes 
Failure 

34- Success 17 279 111 1199 7.2 

Failure 14 253 117 1128 7.4 

44 Success 42 235 149 1289 8.3 

Failure 20 213 136 1188 7.0 

Total success 94. 251 127 1243 T. 

Total failure 40 234 126 1180 7.2 


coma was the most frequent single complica- 
tion, occurring in 13% of eyes. Other com- 
plications were less frequently seen and were 
relatively evenly divided. It is especially in- 
teresting to note that only five eyes (3.5%) 
showed long-term deterioration, intractable 
glaucoma, or phthisis bulbi, three finally re- 
quiring enucleation. These complications oc- 
curred most frequently in the poor progno- 


sis categories (Table 35). As best we can de- 
termine, a vast majority of these complica- 
tions were unrelated to corneal surgery, but 
reflect intraocular involvement simultaneous 
with the corneal disease process, 

Long-term comparison of silk and nylon 
suture cases may be premature at this time 
because only 55 nylon cases have been 
followed for one year or longer. However, at 


TABLE 34 
LONG-TERM FUNCTIONAL RESULTS FOLLOWING KERATOPLASTY 








Some Visual 





: ; 5 
Visual Acdity Visual Acuity >20/40 


Morphologic Group Total Eyes ee 

Improvement > 20/200 No. 07, 

0+ 26 i 2 22 85 
1A 1 1 100 
1B 10 1 1 7 70 
2 4- 12 2 3 7 58 
Total 49 4 6 37 76 
34- 29 4 3 11 38 
44 51 4 8 22 43 
Total 80 8 11 33 41 
Grand total 129 12 17 70 54 
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TABLE 35 


OCCURRENCE OF NONCORNEAL OCULAR 
COMPLICATIONS BY MORPHOLOGIC 


CLASSIFICATION 
Morphologic "Total Complications 
Classification Eyes No. " 
0 26 4 15 
1A+ 1 0 0 
1+ 10 3 30 
24- 12 3 25 
3+ 29 11 38 
4+ 51 26 51 
Total 129 47 36 
TABLE 36 


COMPARISON OF LONG-TERM RESULTS WITH 
SILK AND NYLON SUTURES 


Merahologic Total Successful Grafts 
Classification Cases ' No. vA 
8-0 virgin silk suture 
Better prognosis 37 32 86 
Poorer prognosis 54 31* 57 
Total 91 63 69 
10-0 Ethilon suture 
Better prognosis 71 17 100 
Poorer prognosis 38 32 84 
Total 55 49 89 


* The six delayed graft failures which occurred 
after 12 months have been counted as successful 
cases so that both series have been measured for an 
equal time interval. 
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| TABLE 37 


EVALUATION OF LONG-TERM RESULTS 
| BY SOCIOECONOMIC CRITERIA 


. Successful 
Patient Total Prognosis Graft 
Series Se SS CENE CERE 
i Good Poor No % 
Private 02 29 63 68* 74 
UC 34 22 12 28* 82 
SFGH 20 2 18 10* 50 
| 
| Total 146 53 93 106 13 


l 
* Includes one case of graft failure secondary to 
subsequent surgery in each group. 


the bres time, only three delayed graft . 
failures have occurred in nylon suture cases. 
Comparative long-term results for silk and 
nylon suture reveal a dramatic difference in 
overall success rate, 89 nylon vs 69% silk 
(Table 36), when cases have been compar- 
ably followed for the first year after sur- 
gery. 

The final factor which should be consid- 
ered jin long-term results is the overall effect 
of socioeconomic factors on success. The in- 
credibly high incidence of delayed graft re- 
actions in the indigent group (SFGH) 
prompted us to chart long-term success rates 
in each patient series (Table 37). The long- 
term: success rate for SFGH cases is 50%, 
as compared to 74% for private patients, 
and 82% for UC cases. 
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DISCUSSION 


[valuation of long-term graft results 
should focus on accumulating data which 
will permit accurate preoperative prognosis. 
One inherent drawback to such data is the 
heterogeneity in time for the series. It may 
take a single center five to 10 years to accu- 
mulate sufficient data for a significant pro- 
spective series. 

The long-term data within this report 
manifest the usual shortcomings of a single- 
center project—that is, a lack of homogene- 
ity of the series since a majority of patients 
have been followed for a much shorter time 
interval than the longest period reported. 
These data merit presentation, however, 
because they demonstrate changes in the rate 
of success which occur over prolonged time 
intervals related to control of graft variables. 
We should emphasize that many larger se- 
ries have been reported in which patients 
have been followed for a longer period of 
time,"? but these series frequently included 
lamellar keratoplasty. 

The criteria which we have considered 
over the long term include: (1) temporal oc- 
currence of graft failure after the early graft 
period; the incidence of failed grafts in 
(2) morphologic, (3) etiologic, and (4) im- 
munologic groups; functional aspects of 
long-term grafted eyes, including (5) visual 
acuity and (6) incidence of noncorneal com- 
plications ; and finally, the effect of (7) su- 
ture and (8) socioeconomic factors were 
evaluated. 

The distribution of graft failure with time 
is presented in Figure 17. A majority of 
cases fail in the early graft period. The num- 
ber of subsequent failures appears to dimin- 
ish with the passage of time. The reason for 
this change in rate of failure probably repre- 
sents normalization of enhanced ocular vas- 
cular permeability (OVP) with time. Dur- 
ing the early graft period a number of in- 
flammogenic variables are operative which 
produce a marked increase in OVP, indi- 
cated by the redness of the eye during this 
period. As time passes, OVP normalizes and 


the rate of delayed graft reactions and fail- 
ures diminishes. This is particularly evident 
in the patient who experienced two delayed 
graft reactions within the first 18 months, 
but has been free of recurrent inflammation 
for the past two years, although he was pre- 
sumably exposed to the same stimuli. Appar- 
ently, neovascularized channels tend to be- 
come inactive with time, allowing OVP to 
return to normal, after which predisposition 
toward recurrent inflammation diminishes 
considerably. 

Other factors undoubtedly play secondary 
roles in inflammatory recurrence. A patient 
is usually exposed to a stimulating agent, as 
in the case of Staph. aureus and herpes sim- 
plex, the patient apparently is chronically in- 
fected with the agent. (However, in this 
series herpes reinfection of the cornea after 
grafting occurred infrequently). Obviously, 
the degree of host response also plays a role, 
since no individuals below the series mean 
demonstrated a reaction during the delayed 
period. Similarly, individuals within the in- 
digent socioeconomic class showed a predis- 
position to delayed reactions and failure. 
Each of these variables must play a role in 
producing inflammatory recurrence; how- 
ever, they would seem to be subordinate to 
OVP, as expressed through structural altera- 
tion.* 

The evaluation of long-term surgical re- 
sults by preoperative classifying criteria 
yielded results similar to those for the early 
graft period. As in the early graft period, 
the morphologic classification was the most 
pertinent. Cases with poor prognosis (3 and 
4+) demonstrated much poorer long-term 
success than those with good prognosis. This 
was also true for eyes. It 1s particularly in- 
teresting that a majority of delayed graft 
failures as well as early graft failures occur- 
red in the 3+ and 4+ groups, so that long- 
term prognosis for these cases was decidedly 
worse than early results (62 vs 82%). 

Results were similar in the etiologic classi- 
fication system. The cases with poor progno- 
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sis in the etiologic classifications of chemical 
and physical agents, herpes simplex, and id- 
iopathic stromal keratitis, demonstrated a 
higher incidence of delayed graft failure 
than did those with good prognoses. Once 
again, this was markedly improved for eyes 
over cases, (As already noted, the similarity 
between morphologic and etiologic results 
probably stems from the considerable over- 
lap of the two classifying sytems.) 

Preoperative immunologic classification 
proved to be much more meaningful in the 
early graft period than in the delayed graft 
period. Early IgG evaluation was significant 
in predicting graft success during the early 
period; however, when applied to long-term 
results, it did not offer prognostic utility. 
The reason for this loss of prognostic rele- 
vance has been partially analyzed in this dis- 
cussion. It is probably related to the effect of 
increased OVP on the level of host inflam- 
matory response to a given stimulus. The 
acute or early graft reaction represents a rel- 
atively high level of inflammatory reactivity 
to a stimulus which is present for a reason- 
ably long interval. The individual who is 
prone to inflammation, as identified by early 
IgG estimation, demonstrates this proclivity 
for graft failure. The delayed graft reaction 
is a relatively short inflammatory episode in 
which graft failure occurs when donor endo- 
thelium has decompensated. Since the patient 
is not being actively treated at the time of 
onset, the reaction can progress to failure 
before treatment is instituted. It seems likely 
that the immunologic testing procedures are 
not sufficiently sensitrve to prognosticate the 
potential reaction. 

The roles of suture and socioeconomic sta- 
tus were evaluated because they appear to 
have substantial influence on long-term graft 
results. The suture toxicity in the long-term 
period may be explained by the severity of 
the graft reaction during the early graft pe- 
riod. In general, in the early graft period 
silk-sutured cases demonstrated more severe 
structural alterations than nylon-sutured 
cases. This observation is compatible with 
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the demonstrated toxicity of silk suture and 
the markedly greater number of silk-sutured 


graft failures in the early period. Evidently, 


a certain number of cases which succeeded 
in the early period incurred sufficiently se- 
vere structural change to predispose them to 
a delayed graft reaction. 

The role of socioeconomic factors in pre- 
disposing to delayed graft failure was clari- 
fed by studies of the indigent patients 
( SFGH), who showed an extremely high rate 
of failure. This observation is particularly 
interesting because early graft failure rates 
in the indigent group were virtually identi- 
cal with the private and UC clinic (fixed or 
minimal fee) groups. On his own recogni- 
zance, the indigent patient showed virtually 
no concern for the care and outcome of his 
graft. This is evidenced by (1) the high inci- 
dence of external disease in these patients' 
eyes after grafting, and (2) the prolonged 
delay in presenting for treatment displayed 
by these patients despite their awareness of 
active ocular disease. 

The inordinately high rate of delayed 
graft failure in this group compelled us to 
evaluate whether keratoplasty is justified in 
such a group of individuals. Although pene- 
trating keratoplasty is an excellent therapeu- 
tic measure in a responsible individual, it 
represents a liability to the patient who pays 
no attention to protecting it. In the last anal- 
ysis, such a patient is better served by a 
treatment which requires no patient coopera- 
tion; this usually means a conjunctival flap 
or, in other words, no positive effort to re- 
store vision. 

The last point of discussion will be the 
functional quality of the grafted eye. Over- 
all, the corneal graft appears to offer an ex- 
cellent functional prognosis. Our results 
(Table 34), as those of others, would indi- 
cate that in a high percentage of grafted pa- 
tients excellent visual acuity (> 20/40) will 
be achieved. In cases with good prognosis, 
the rate of excellent visual acuity is better 
than 75%. Even in cases with poor progno- 
sis, in a meaningful percentage (41%) this 
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level of visual acuity is achieved. The reason 
for this 1s that corneal disease cases are fre- 
quently free of other intraocular complica- 
tions (Tables 18 and 35). When a complica- 
tion does occur, it 1s usually in the anterior 
eye (glaucoma) and responds favorably to 
medical or surgical control. Altogether, only 
20 eyes demonstrated intractable or incur- 
able posterior ocular diseases such as senile 
macular degeneration or optic atrophy. In 
some cases, e.g., those with retinal detach- 
ment, excellent results were achieved follow- 
ing retinal surgery; in other cases—those 
with optic atrophy secondary to glaucoma, 
for example—good results would have been 
achieved except for the fact that there was 
pre-existing damage. 
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In general, long-term results show a de- 
cline in the rate of graft failures with time 
as with most surgical procedures. T'wo of the 
principal causes of delayed graft failure— 
suture toxicity and socioeconomic predilec- 
tion—can be rectified. If this transpires, 
long-term graft results should reach the level 
of results in the early graft period. 
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STATISTICAL EVALUATION D 


The data on penetrating keratoplasties su- 
tured with 8-0 virgin silk and 10-0 Ethilon 
were analyzed by discriminant function. De- 
tails of the coding are given in Table 38. 
Linear discriminant analysis (as used in this 
study) 1s a mathematical method of assign- 
ing a case to one of two outcome categories 
on the basis of various characteristics. Cate- 
gories are computed from data where the 
outcome 1s known, in order to evaluate the 
importance of the various characteristics in 
the outcome or to predict the outcome of fu- 
ture similar cases. In this study, the outcome 
under evaluation was success or failure of 
the transplant; early and late outcomes were 
evaluated separately. The other characteris- 
tics are listed in Table 38. 

Discriminant analysis is based on the fact 
that the mean values of each characteristic 
are likely to differ between the two outcome 


groups. Analyzing the characteristics com- 
positely, their predictive ability may be 
stronger than any one alone would be. The 
linear discriminant equation is of the form: 


TS ay Xa bog Ka P ovo. T aX 


where each x, is one of the discriminating 
characteristics and each a, is a constant. The 
a, categories are selected in such a way as to 
maximize the difference in Z values for cases 
in the two groups. For each case, a Z value is 
computed from the x values for that case and 
the constant a values. If the function worked 
ideally, there would be no overlap in the Z 
values for the cases in the two groups. For ex- 
ample, all Z values in the first group might be 
between 5 to 10, while all values for the 
second group might be between 20 and 29 
( Fig. 18). 

The initial study on corneal transplants su- 


TABLE 38 | 
VARIABLES AND CODES USED IN DETERMINING DISCRIMINANT FUNCTION 


1. Etiological classification codes. It was planned to evaluate these 12 
diagnostic categories with separate’ discriminant functions, but 
there were not enough cases of any one type. 


m GW bo 


. Surgery procedure 
Simple keratoplasty (1) 


. Morphologic classification, coded 0 through 4. 
. Microbial pathogen. “None” coded 0, an entry coded 1, 


Keratoplasty combined with cataract extraction (2) 
Keratoplasty +anterior chamber revision (3) 


. Early and late outcome 
Failure (0) 
Success (1) 


related variables 
No entry (0) 
Check mark or entry (1) 
16. Surgeon 
TEM, Jr. (0) 
Resident (1) 


. IgA, IgM, IgG, early IgG. Numbers as recorded. 


. Wound, glaucoma, retinal detachment, secondary membrane, un- 


17. Combination code for morphologic classification and early IgG 


Morphologic 
Classification 
0; 1,2 
3 


4 
3 
4 
18. Type of suture 
8-0 virgin silk (0) 
10-0 Ethilon (1) 


Early IgG 
Anything 


Variable 17 


28.1 
29.1 
«8.1 
«9.1 
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THE LINEAR DISCRIMINANT EQUATION 
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NN AREA OF OVERLAP 


FAILURES 


Z VALUE 


Fig. 18 (Moore and Aronson). 


tured with 8-0 virgin silk was evaluated for 
early and late outcome (Table 22). Only 
cases in which outcome data were available 
have been included in this study. (Where 
other characteristics were unknown, mean 
values were used as estimates.) A second 
study has been made on all suture cases and 
this study has been evaluated similarly (Ta- 
ble 23). 

The characteristics which contributed 
strongly to prediction in silk-sutured cases 
were morphologic classification and the 
wound. Other significant variables included 
secondary membrane formation and early 
IgG in early results (Table 23). Significant 


Discriminant function analysis. 


cases included morphologic classification, the 
wound, secondary membrane formation, and 
the type of suture used, that is, silk or nylon. 
Unrelated variables appeared to be signifi- 
cant in late outcome cases ( Table 22). 

The discriminant function was statistically 
significant at p < 0.01 for all groups—that 
is, the separation in the Z values for the two 
groups is greater than would be expected 
purely by chance ( Table 39). Translated into 
percent of failures which have been mis- 
classified, approximately 2596 of failures 
have been missed for early outcome and 2096 
for late outcome. The reverse of this—that 
is, success misclassified as failure—has oc- 


characteristics in silk-plus-nylon sutured curred much less often. 
TABLE 39 
CASES MISCLASSIFIED BY DISCRIMINANT FUNCTIONS 
All Sutures Silk Sutures Only 
Total Known Early IgG Total Known Early IgG 
Early Late Early Late Early Late Early Late 
Outcome Outcome Outcome Outcome Outcome Outcome Outcome Outcome 
Number of 
Failures 21 40 21 38 18 33 18 33 
Successes 142 106 125 95 17 59 71 53 
Critical value* 0 -F0.005 0 +0 .005 —0.015 —0.012 —0.015 ~G. Oli 
Number of 
Failures misclassified 
as successes 5 11 5 11 6 6 4 6 
Successes misclassified 
as failures 13 23 13 17 5 9 7 9 
Percent of failures 
misclassified as success 24 28 24 29 33 18 22 18 


* Cases with Z values above this point would be classified as failures, below this point as successes, 


CORNEAL GRAFTS IN RABBITS 


Experimental studies in the rabbit were 
designed to evaluate both the early and the 
delayed graft reaction, as in the patient se- 
ries. The significant variables in the early 
graft period are: (1) the surgical procedure, 


(2) the suture, (3) the exogenous microbial - 


environment, and (4) tissue incompatibility 
reactions. Since tissue was taken immedi- 
ately from young donor animals, primary 
donor failure did not occur. Experiments 
were designed so that each variable could be 
studied separately, then related subsequently 
to the other variables. 

A. delayed graft reaction has been defined 
as an inflammatory reaction involving the 
donor graft which occurs after the 75th post- 
operative day. The delayed graft reaction in 
the rabbit, as the reaction in man, appears 
to be principally related to exogenous stim- 
uli, i.e., infection by a pathogenic bacterium. 
To evaluate further the role of exogenous 
stimuli in producting delayed graft reac- 
tions, a group of successfully grafted ani- 
mals was topically challenged with immuno- 
genic stimuli and experimental delayed reac- 
tions were produced. . 

The subsequent report describes the early 
graft reaction and the spontaneous and ex- 
perimental delayed graft reaction in rabbits. 

Selection of animals—Rabbits were se- 
lected from two breeding strains. The first, 
designated Horton’s New Zealand White, 
was composed of a closed population of New 
Zealand White animals started in 1957 as 
400 breeding pairs; no outside breeding 
stock was added thereafter. These animals, 
designated herein as albinos, were operated 
on when they weighed between 2500 and 
3000 g. The second group, or Horton’s 
Dutch, was purchased from a show farm and 
started as 200 breeding pairs in 1958. Since 
then, outside breeders have been added peri- 
odically, but these additions have been lim- 
ited to pigmented rabbits that have charac- 
teristic “Dutch” traits, such as similar coat 
markings and dark eye pigmentation. These 
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animals will be referred to as pigmented. 
They were operated on between 1500 and 
2000 g in weight. 

The total number of animals used in these 
experiments was considerable, 
numbering more than 350 animals. They 
were divided into seven experimental recipi- 
ent groups as outlined in Table 40. 

Selection of donor grafts (allografis)— 
The donor rabbit, whether albino or pig- 
mented, was killed immediately before sur- 
gery. We attempted to use a single donor for 
two! recipient allografts. No longer than two 
hours elapsed before the corneas were used. 
Donor corneas were selected from eyes free 
of corneal disease as determined by micro- 
scopic examination. 

Autografts—Rotational autografts (180°) 
were performed on the second eye of each 
animal to serve as tissue histocompatibility 
control. 

Tihe surgical procedure—tThe first 100 an- 
imals were anesthetized with pentobarbital 
(about 15 mg/kg for induction). Since each 
animal underwent two surgical procedures, 
an indwelling venous catheter was used to 
facilitate periodic injection of anesthesia. 
Despite this precaution, more than 25% of 
the animals died in the immediate postopera- 
tive| period. A gas inhalant (Metafane) was 
adopted for anesthetizing the remaining ani- 
mals in a closed gas recycling system, so that 
the depth of anesthesia could be better con- 
trolled than it had been with pentobarbital. 
Refinement of the inhalation technique al- 
most eliminated anesthetic deaths. All sur- 
gery was performed by one of us (TEM, 
Jr.) During a fellowship year in London 
prior to this project, the surgeon had per- 
formed more than 150 rabbit penetrating 
keratoplasties. Thus the surgical technique 
was|standardized and a high degree of repro- 
ducibility had been achieved. All keratoplast- 
ies were performed under the Zeiss diplo- 
scope. 

The procedure consisted of the placement 
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TABLE 40 
COMPOSITION OF EXPERIMENTAL GROUPS 
: Donor 
Group Suture Total Eyes Donor Allograft Total Eyes aroorant 

IA. Albino 8-0 silk 16 Albino 12 Same 
IB. Albino 10-0 Ethilon 15 Albino 15 Same 
IIA. Albino 8-0 silk 15 Pigmented 14 Same 

IIB. Albino 10-0 Ethilon 18 Pigmented — 
IIIA. Pigmented 10-0 Ethilon 14 Pigmented 14 Same 
IVA. Pigmented 8-0 silk 13 Albino 12 Same 
IVB. Pigmented 10-0 Ethilon 14 Albino 13 Same 
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of a 5.0 mm penetrating corneal button with 
12 direct appositional interrupted sutures. 
After the animal was anesthetized, the eyelids 
and the eye were retracted with stay sutures. 
A 5.0 mm trephine button was outlined in 
the center of the host rabbit cornea. A donor 
button was then cut from the eye of a rabbit 
killed immediately before surgery. A 5.0 mm 
donor button was prepared with trephine and 
scissors. The recipeint button was prepared 
in similar fasion. Following this, the donor 
button was positioned in the recipient eye 
and stay sutures were placed (8-0 virgin silk 
or 10-0 Ethilon) in the three, six, nine, and 
12 o'clock meridians. Two additional inter- 
rupted sutures were then placed in each qua- 
drant. If fibrin-clotted aqueous presented in 
the wound, it was removed with forceps or a 
sponge (heparin was not used to prevent 
clotting). The chamber was allowed to re- 
form spontaneously. If a chamber did not 
reform, sutures in the area of the leak were 
replaced. Following the allograft, most ani- 
mals received a rotational autograft in the 
opposite eye, with the same procedure used 
throughout, except that the donor button, af- 
ter being cut, was rotated through 180°. At 
the end of the second procedure, the animal 
was cycled on oxygen until he was conscious. 
One drop of phenylephrine HCl 1096, poly- 
myxin B, and cylclopentolate was placed in 
each eye and the animal was returned to its 
cage. 

Postoperative treatment and evaluation— 
After surgery, animals received topical poly- 
myxin B to each eye twice daily for two 
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days, after which no further medication was 
given. They were observed twice weekly un- 
til the sutures were removed (at approxi- 
mately 14 days); they were seen daily for 
three days after removal of the sutures and 
thereafter at weekly intervals. All examina- 
tions were made by slit lamp microscopy. 
Slit lamp evaluation is imperative during the 
first 17 postoperative days because the cause 
of graft failure usually can be diagnosed 
during this period. 

The early graft reaction —In the rabbit, the 
early graft reaction may begin as soon as the 
second postoperative day and may continue 
until the 60th day. Because of this range, and 
because sutures must be removed sooner in the 
rabbit (about 14 days) than in man, the early 
graft period has been delineated arbitrarily as 
lasting until the 75th day. The maximal reac- 
tion seems to occur between the seventh and 
2ist day, much earlier than in man, Degree 
of reaction among animals varied markedly 
(Fig. 19). The clinical course of these reac- 
tions has been defined as mild, moderate, se- 
vere, and permanent donor opacity. In mild 
reactions, the inflammatory response was lim- 
ited to the donor-host junction. When neovas- 
cularization occurred, it rarely extended be- 
yond the recipient margin. The central cornea 
remained free of inflammation ( Fig. 19-A and 
20-A). In moderate reactions, inflammatory 
edema extended throughout the recipient and 
donor cornea ; neovascularization extended in- 
to the peripheral donor cornea, but not into the 
central donor. With quiescence, most of the 
donor cornea is clear (Fig. 19-B and 20-C). 
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Fig. 19 (Moore and Aronson). Clinical patterns of graft; reaction in the rabbit. (A) Mild reaction with 
minimal structural change. (B) Moderate reaction in which some degree of structural change occurs in 
the peripheral donor cornea. (C) Severe reaction in which the donor cornea clears following resolution of 
active inflammation. (D) Severe reaction in which residual scarring and atrophy of the donor cornea are 
present. (E) Severe reaction in which buphthalmos has Scere, 


In severe reactions, both inflammatory opacity 
and neovascularization pervade the recipient 
and donor corneas. If the central area of the 
donor cornea clears when inflammation sub- 
sides, it often gives the impression of being 
transparent (Fig. 19-C and 20-E) ; however, 
slit lamp examination will reveal scarring and 
ghost vessel formation. If the donor cornea 
does not clear when inflammation subsides, it 
has incurred permanent opacification. As a 
rule, the donor cornea 1s a shrunken, atrophic 
graft (Fig. 19-D) or it is thinned in a buph- 
thalmic eye (Fig. 19-E and 20-G). Histologic 
evaluation of mild reactions revealed scarring 
at the donor-host junction (Fig. 20-B). Neo- 
vascularization extending through the host 


t 

cornea and involving the donor-host junction 
wasjobserved in moderate reactions (Fig. 20- 
D).'In severe reactions, distinct evidence of 
neovascularization and scarring in the donor 
graft was seen (Fig. 20-E). In atrophic 
grafts, a small, heavily scarred button was 
present. In buphthalmos, the principal charac- 
teristic was marked scarring accompanied by 
severe active inflammation (Fig. 20-H). 

We have defined a successful graft in the 
rabbit according to that classification in man 
—ié, one that is entirely clear with the ex- 
ception of the suture tracts. The mild and 
moderate graft reactions yield successful 
grafts. The severe and opaque graft reac- 
tions are classified as failures, although the 
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Fig. 20 (Moore and Aronson). Patterns of early graft reactions in the rabbit. (A) Mild reaction, 75 
i days postsurgery. (B) Histology of mild corneal reaction (X25). (C) Moderate reaction, 83 days post- 
e" surgery. (D) Histology of the same cornea (X25). Note neovascularization and fibrous proliferation in 
the host cornea. (E) Severe reaction 90 days postsurgery. Note clear cornea superiorly. (EF) Histology 
of the same cornea (X25). Note neovascularization and lymphoid proliferation in the host cornea. (G) 
Buphthalmos, 78 days postsurgery. (H) Histology of the same eye (X25). Note severe inflammatory 

, response throughout the donor cornea. 
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severe reaction eventually clears and pre- 
sents an apparently clear donor graft. This 
eventual clearing results from the unique re- 
generative property of the rabbit endothe- 
lium.^? While rabbit donor endothelium is 


destroyed in the course of a severe graft re- 


action, unlike human endothelium,’ it regen- 
erates from the host cornea following in- 
flammatory resolution with clearing of the 
donor graft. For purposes of analogy, in the 
rabbit experiments, a severe reaction has 
been classified as an early graft failure. 


CAUSES OF GRAFT FAILURE 


Earlier in this report, we identified five 
potential causes of early graft failure in 
man. The first four, namely, primary donor 
failure, surgical trauma, suture toxicity, and 
microbial toxicity, were identified by a spe- 
cific clinical and morphologic picture or a cul- 
ture. The last, tissue incompatibility, was 
identified only after the other causes of graft 
failure could be excluded. A simultaneous 
autograft in each animal provided a concur- 
rent histocompatibility control for evaluating 
this reaction. Only animals demonstrating a 
clear autograft and failed allograft were 
considered to manifest tissue incompatibility 
reactions. 

Surgical failure—This presented a typical 
clinical picture. During the first several days 
after surgery, some derangement of the an- 
terior chamber was evident. This included an 
absent chamber, fibrin hypopyon or hyphema 
in the chamber, and intrusion of the lens or 
iris into the wound. By the seventh to 10th 
day, intraocular pressure increase could be 
identified by haziness of the donor cornea on 
slit lamp examination, tautness of sutures 
with evidence of cutting into donor and re- 
cipient tissue, and firmness of the eye on 
tactile evaluation. Wound dehiscences began 
to appear by the 14th day (Fig. 21-A). If, 
according to protocol, sutures were removed 
at this time, the incidence of wound dehis- 
cence markedly increased and prolapse of 
intraocular contents occurred (Fig. 21-B). 
If sutures were not removed, buphthalmos 
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appeared about the Z1st day, and occurred in 
almost every failure by the 50th day. 

Suture toxicity—Toxicity to 8-0 silk su- 
ture was discerniblé as-early, as the fourth 
postoperative day. It presented _injtially as a 


dense white infiltrate throughoutithe suture 


tract. This rapidly progressed (at-seven to 
10 days) to neovascularization of the suture 
tract (Fig. 21-C); frequently extending into 
the central cornea and leading to graft failure 
(Fig. 21-D). When 10-0 Ethilon suture was 
used, the degree of infiltrate formation was 
markedly reduced (Fig. 21-E); however, 
superimposition of indigenous bacterial flora 
along the suture tract occasionally led to neo- 
vascularization of the tract but rarely caused 
graft failures. 

Bacterial infection—This category is di- 
vided into pathogenic and indigenous sub- 
groups. Conjunctivae were cultured routinely 
before surgery and at the time of sacrifice. 
Animals demonstrating a suspected bacterial 
lesion were cultured at the time of such iden- 
tification. All cultures were plated on blood 
and chocolate agar and read at 24 hours. 

A pathogenic microbial infection pre- 
sented clinically as a suture tract abscess 
(Fig. 21-G). If the abscessed suture was re- 
moved early in the course of inflammation, 
graft failure usually could be prevented. Path- 
ogenic microbes identified as causative inflam- 
matory agents in this study include Staph. 
aureus, beta hemolytic streptococcus, and 
Pseudomonas aerugenosa, 

Reactions caused by indigenous bacterial 
toxicity could be diagnosed only in nylon-su- 
tured rabbits since the reaction 1s identical to 
that caused by silk suture toxicity. This reac- 
tion appears about the eighth postoperative 


‘day and is indicated initially by infiltrates 


surrounding the suture tracts. Suture tracts 
rapidly vascularize. In our series, such a re- 
action did not progress to total corneal 
neovascularization, probably because sutures 
were removed by the 14th day. Epithelial clos- 
ing of the suture tract prevents bacterial en- 
try, thereby halting progression of the in- 
flammation. The predominant microbes re- 
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sponsible for this reaction were Hauch mi- 
mae and Moraxella nonliquefaciens. 

Tissue incompatibility—Our previous 
discussion has indicated that tissue incom- 
patibility could be diagnosed only after the 
other variables were controlled; thus, it 
could be identified only in nylon-sutured ani- 
mals without evidence of surgical failure or 
microbial toxicity. The reactivity of indige- 
nous bacteria delays precise identification of 
the reaction until the sutures are removed. 
We have limited the identification to animals 
with a simultaneous autograft which re- 
mained nonreactive. The earliest detectable 
onset of this reaction is between two and 
one-half and three weeks after surgery. The 
reaction is characterized by infiltrate forma- 
tion, first in the periphery, then extending 
throughout the corneal stroma. The reaction 
appears to originate in the limbus, since the 
anterior chamber is relatively quiet. As the 
reaction progresses, extensive neovasculari- 
zation extends first into the peripheral donor 
cornea and then throughout the corneal 
stroma. These reactions usually progress to a 
severely shrunken, scarred cornea or to bu- 
phthalmos (Fig, 21-H). Occasionally, a cor- 
nea will demonstrate involuted blood vessels 
and clearing of the corneal stroma until a 
clear donor graft is achieved. 

Corneal histopathology has been excep- 
tionally well characterized for the graft reac- 
tion in the rabbit.** In no circumstance, how- 
ever, can types of graft failure be differenti- 
ated by histopathologic configuration. Al- 
though histologic changes were studied in 
numerous eyes in this series, they did not 
prove as useful as sequential clinical and 
morphologic evaluations. 

Delayed graft reaction —In the rabbit, this 
refers to inflammatory reactions of the do- 
nor cornea which occur any time after 75 
days (the end of the early graft period). A 
delayed graft reaction 1s one that occurs in a 
previously quiet eye. Onset of the active 
stage features injection of the recipient ves- 
sels and extension of inflammatory edema 
into the donor cornea. With progression to 
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TABLE 41 


' GRAFTED EYES EVALUATED FOR SPONTANEOUS `} 
DELAYED GRAFT REACTIONS 





D 
pou 


l : if : Allo- Auto- Total 

;3 Follow-up Time graft graft Les 
p Eyes Eyes y 
One month or less 5 3 8 
One to two months 8 9 17 
Two'to three months 15 10 25 
Three to four months 6 0 6 
Four to five months 12 12 24 
Five to six months 4 2 6 
Six months or more 8 3 13 

A1 99* 


Total eyes 58 


* This number of grafts was performed in 73 ani- 
mals. 


the severe stage, neovascularization of the 
donor cornea occurs. In' delayed graft fail- 
ure, this stage invariably proceeds to bu- 
phthalmos. In a certain number of animals, 
the graft cleared spontaneously after the de- 
layed graft reaction became inactive, 

Two types of study of the delayed graft 
reaction were undertaken. The first study 
evaluated the total number of delayed graft 
reactions which occurred spontaneously in 
animals with successful grafts in the early 
period. In the second study, animals whose 
grafts were successful throughout the early 
period were immunized systemically and 
then challenged by conjunctival instillation of 
the immunizing antigen. 

Spontaneous inflammation—In the first 
study, which dealt with spontaneous inflam- 
mation, 73 animals (99 eyes) were followed 


for seven months after the end of the early 


graft period (Table 41). During this period, 
gross cage inspection was made weekly and 
slit lamp examinations were made biweekly. 
When a delayed graft reaction was detected, 
the animal was monitored by slit lamp exam- 


.ination every other day throughout thc 
. course of active inflammation. If the reac- 
.tion had not cleared by the end of the eighth 


week, the animal was classified as a delayed 
graft failure ( Fig. 22-A and B). 
Animals with delayed reactions were cul- 
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tured for bacteria when the reaction was 
first identified. Swab cultures were taken 
from the inferior conjunctival fornix of 
both eyes and plated on blood and chocolate 
agars. Cultures were read and identified at 
24 hours. 

Histologic changes in the delayed graft re- 
action. were difficult to differentiate from 
those in the immediate reaction, The acute 
phase of inflammation demonstrated a dif- 
fuse polymorphonuclear (PMN) leukocyte 
reaction throughout the corneal stroma. Oth- 
er findings included marked engorgement of 
blood vessels and a moderate anterior cham- 
ber inflammatory response. As inflammation 
subsided and buphthalmos developed, thin- 
ning and scarring of the donor cornea with 
epithelial edema became apparent. 

Some variables which may be operative in 
predisposing to delayed graft reactions were 
evaluated in the spontaneous reaction group. 
The stimulus was evaluated by conjunctival 
culture. Host response was evaluated by 
comparing the number of pigmented and al- 
bino animals which manifested reactions. 
The effect of structural change in predispos- 
ing to subsequent inflammation was evalu- 
ated by classifying the degree of neovascu- 
larization in the recipient cornea. The classi- 
fications were: (1) absent, (2) mild (in 
which a single vascular branch extended into 
the host cornea), and (3) moderate (in 
which a network of vessels extended into the 
host cornea and encircled the donor graft). 
This classification closely paralleled that al- 
ready described for the postoperative graft 
in the patient series. 
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The effect of particular variables in the 
early graft reaction was also evaluated in the 
spontaneous reaction group. These variables 
included suture toxicity and tissue incompat- 
ibility. The former was a comparison of silk 
and nylon sutures, the latter a comparison of 
allo- and autografts. 

Exogenous  stimulation—These experi- 
ments were performed in 30 rabbits which 
had survived the period of observation for 
spontaneous inflammation without evidence 
of a delayed graft reaction. Animals were se- 
lected on the basis of degree of structural 
change and neovascularization in the host 
cornea. They were divided into groups ac- 
cording to whether these reactions were: (1) 
absent, (2) minimal, or (3) moderate. A 
similar number of allo- and autograft cor- 
neas were divided into the three structural 
groups (Table 42). 

Animals were systemically immunized to 
bovine serum albumin (BSA) by weekly in- 
jections of 0.1 ml (10 mg BSA in Freund’s 
adjuvant, equal parts) into four intradermal 
sites. Following the fourth injection, all ani- 
mals were titered for anti-BSA by reverse 
radial diffusion.” They were subsequentlv 
challenged by the topical instillation of BSA 
(100 mg/ml, 4 drops, 5 mg per drop) into 
each conjunctival sac every two hours al 
eight-hour intervals for 10-day periods. Ani- 
mals were examined daily throughout this 
challenge period by slit lamp microscopy. 
The earliest discernible change was limbal 
injection and infiltrative clouding of the host 
cornea. This progressed to involve the donor 
cornea first by focal infiltrates, and later by 





Fig. 22 (Moore and Aronson). The delayed graft reaction in the rabbit. (A) A spontaneous delayed 
graft reaction in an albino allograft six and one-half months after surgery. (B) A spontaneous delayed 
graft reaction in an albino autograft five months after surgery. (C) A delayed graft reaction following 
topical challenge with BGG. (D) The nongrafted eye of the same animal, showing absence of corneal 
inflammation following topical BGG challenge. (E) Histology of cornea in Figure C, showing the diffuse 
inflammatory response throughout the donor cornea (X16). (F) Same cornea (150), PMN prolifera- 
tion throughout the anterior stroma and epithelium. (G) Same cornea (150), PMN proliferation through- 
out the posterior stroma and endothelium. (H) Histology of cornea in Figure D. Note absence of inflam- 
matory response. 
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TABLE 42 
SELECTION OF ANIMALS FOR EXOGENOUS IMMUNOGENIC STIMULATION 
l 


| 
Structural Group Allograft Autograft Total Eyes 
No host neovascularization 10 | 9 19 
Mild neovascularization 8 7 ‘ 15 
Moderate neovascularization 7 | 19 26 
Total eyes 


diffuse stromal clouding. Most animals were 
killed and their eyes enucleated by the end of 
the 10-day period. However, two animals 
(one allograft, one autograft) that demon- 
strated relatively severe stromal inflamma- 
tion were continued on topical medication as 
described above for 15 additional days. Both 
animals developed buphthalmos. 

Histologic observations on the corneas of 
these animals were much the same as in the 
spontaneous delayed graft reaction group. In 
the early stages, a marked lymphoid hyper- 
plasia was noted around the limbal vascula- 
ture. PMN proliferation occurred through- 
out the host cornea, entering minimally into 
the donor cornea. In more severe reactions, 
PMN’s were diffused throughout the corneal 
stroma; distinct endothelial involvement was 
also present. The animals which had been al- 
lowed to develop buphthalmos demonstrated 
the severe changes described above as char- 
acteristic of buphthalmic eyes. 

' A second experiment was designed to 
demonstrate differences between the reac- 
tions of grafted and nongrafted eyes to topi- 
cal immunogenic stimulation. Fourteen ani- 
mals with monocular grafts were divided 
into two groups: nine with no changes and 
five with mild changes. They were immun- 
ized systemically to bovine gamma globulin 
(BGG) in Fruend’s adjuvant, in a dosage 
and schedule similar to the previous experi- 
ment. BGG was selected because it does not 
produce corneal stromal disease in a non- 
traumatized eye.’ Following immunization, 
all animals were challenged bilaterally with 
topical BGG (100 mg/ml) and followed by 
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slit lamp as described previously for the 
BSA model. 

Changes in the grafted eye were similar 
to |those described in the BSA experiment. 
Corneal infiltrates and severe corneal cloud- 
ing occurred (Fig. 22-C). The nongrafted 
eye demonstrated only limbal hyperemia; 
there was no evidence of corneal inflamma- 
tory disease (Fig. 22-D). 

At the end of the 10th day, animals were 
killed, the eyes enucleated and prepared for 
histology. Histologic evaluation revealed 
corneal changes which conformed to the de- 
scribed clinical picture. The focal infiltrates 
appeared as discrete clumps of PMNs. A 
diffuse PMN reaction was noted in severe 
stromal disease (Fig. 22-E). PMNs ex- 
tended into donor epithelium (Fig. 22-F) 
and endothelium (Fig. 22-G), leading ulti- 
mately to delayed graft failure. The non- 
grafted cornea was free of a PMN response 
(Fig. 22-H). 

These experiments were undertaken to 
demonstrate that an exogenous immunogenic 
challenge can produce a delayed graft reac- 
tion, This reaction has been compared to (1) 
the degree of immune response and (2) the 
amount of structural change exhibited by the 
challenged animals. 
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THE EARLY GRAFT REACTION IN RABBITS 


Overall results during the early graft pe- 
riod have been expressed in Table 43. The 
difference between autograft and allograft 
success is 9%. When only simultaneous 
auto-allograft animals are counted, the dif- 
ference is 12%. In a single-variable experi- 
ment, this difference (9 to 12%) would ac- 
count for tissue incompatibility failures; 
however, the remaining 45% of graft fail- 
ures must be accounted for. Analysis of an 
individual variable required that each vari- 
able be controlled independently. 

Silk suture toxicity—This appeared to ac- 
count for a majority of all graft failures. 
When silk and nylon suture groups (all au- 
tografts) are compared, success rates for the 
two sutures are 32 vs 76%, respectively. 
(Table 44). If the silk-nylon comparison is 
limited to all allografts, the difference is pro- 
nounced: 18 vs 69%. However, if the most 
reactive group (group IV, albino donor, pig- 
mented recipient) is evaluated, the diver- 
gence is dramatic: 92% clear nylon vs 23% 
silk for autografts, and 43% nylon vs 0% silk 
for allografts. Since the choice of suture ma- 
terial so strongly affected the degree of graft 
success, it was obvious that subsequent vari- 
ables could be evaluated only in nylon-su- 
tured grafts. 

Surgical trawma—Evaluation of surgical 
trauma as the cause of graft failure indicates 
that 55% of allograft failures and 100% of 
autograft failures can be attributed to a sur- 
gical cause (Table 45). This category in- 
cludes cases with a persistently flat chamber, 


early wound dehiscence, or early-onset bu- 
phthalmos. In general, evidence for surgical 
failure was identifiable between the second 
and seventh postoperative day. 

Pathogenic bacteria— Staph. aureus and 
beta hemolytic streptococcus produced suture 
tract abscesses which resulted in one opaque 
graft and one severe graft reaction and ac- 
counted for 10% of failed grafts. 

Nonpathogenic bacteria—These were not 
identified as the primary cause of any graft 
failure in this series. However, a number of 
nylon-sutured cases demonstrated neovas- 
cularization of the suture tracts. When su- 
tures were removed, the inflammatory reac- 
tion ceased and vessels involuted. Prolific 
growths of indigenous bacteria (H. mimae, 
moraxella) were cultured from the conjunc- 
tival sac of each of these animals. 

Tissue imcompatibility—As it was in the 
patient series, tissue incompatibility was di- 
agnosed by exclusion. In this series, follow- 
ing elimination of silk-sutured cases, 3596 of 
all graft failures were most likely due to tis- 
sue incompatibility factors. However, when 
evaluating the most reactive experimental 
group (group IV), the percentage of fail- 
ures is increased to 75%. A tissue incompat- 
ibility graft failure also occurred in group 
II. Within-strain grafting (groups I and 
TIT} demonstrated no evidence of tissue in- 
compatibility. 

Table 46 presents an approximation of the 
incidence of graft failure attributable to each 
variable in this penetrating keratoplasty se- 


TABLE 43 


M M à — ———Á Missali 


RESULTS IN RABBIT KERATOPLASTY (UNCORRECTED) 


"Total Success Failure 
Graft Classification Eves % Clear 
y Mild ^ Moderate Severe Opaque 
Total allografts 105 31 17 16 41 46 
Controlled allografts 80 20 14 13 33 43 
Autografts 80 29 15 13 23 55 


—— 
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TABLE 44 
ROLE OF SUTURE IN GRAFT FAILURE 


rE((————AAA——————————————————————— KC EH AA, Hf e 
—————— (v — 


Success Failure 
Graft Classification Posten’ ——————— ——————————  % Clear 
Mild Moderate Severe Opaque 
I. Albino donor, albino recipient 
Silk suture Allograft 16 2 9 5 13 
Autograft 12 1 2 6 3 25 
Ethilon suture Allograft 15 9 1 2 3 67 
Autograft 15 8 i 1 5 60 
Jf. Pigmented donor, Albino recipient 
Silk suture Allograft 15 2 4 3 6 40 
Autogralt 14 3 2 4 5 36 
Ethilon suture Allograft 18 11 2 1 3 72 
III. Pigmented donor, pigmented recipient 
Ethilon suture Allograft 14 8 3 1 2 78 
Autograft 14 6 5 1 3 78 
IV. Albino donor, pigmented recipient 
Silk suture Allograft 13 1 12 0 
Autograft 12 i 3 2 6 33 
TABLE 45 


ROLE or SURGERY, PATHOGENIC BACTERIA, AND TISSUE INCOMPATIBILITY IN GRAFT FAILURE 





Gare Total Failures Surgical Failure Bacterial Failure Tissue [Incompatibility 


el EN A ET NN Nati ru men P E SiS a a Pe ei Nt s 
ri 


Severe Opaque Severe Opaque % Severe Opaque % Severe Opaque % 


I. Allograft 


2 J Í 3 I 0 0 0 
Autograft 1 5 1 5 0 0 — — 
II. Allograft 1 3 1 2 0 0 0 1 
III. Allograft 1 2 1 1 0 1 0 0 
Autograft i 3 1 3 0 0 — — 
IV. Allograft 0 8 0 2 0 0 0 6 
Autograft 0 1 0 1 0 0 — — 
Total Allograft 4 16 3 8 55 1 I 10 0 7 35 
Total Autograft 2 9 2 9 100 0 0 0 — — — 
Success Failure 
Graft Classification ee ee & Clear 
Mild Moderate Severe Opaque 
IV. (Cont'd) 
Ethilon suture Allograft j4 1 5 8 43 
Autograft 13 10 2 i 92 
Totals 
Silk suture Allograft 44 2 6 13 23 18 
Autograft 38 5 7 12 14 32 
Ethilon suture Allograft 61 29 12 4 16 69 


Autograft 42 24 8 2 9 76 
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TABLE 46 


INCIDENCE OF FAILURE DUE TO SEVERAL VARIABLES 
IN PENETRATING ALLOGRAFTS 


% Opaque 
; Total Corneas 
Variabig Eyes with Severe 
Reaction 
Suture reaction 105 61 
Surgical trauma 61* 22 
Pathogenic bacteria 61* 4 
Tissue incompatibility 61* 13 


; * Evaluation limited to Ethilon suture series. 


ries. As mentioned, silk suture was the prev- 
alent cause of failure, producing 6196 fail- 
ure in the allograft series. ( These data were 
obtained by calculating the difference be- 
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tween success rates in the silk and nylon su- 
ture series. This assumes that the only dif- 
ference in these two series was the suture 
material. Other suture-related variables may 
play a role in this extraordinary difference.) 

Surgery, pathogenic bacteria, and tissue 
incompatibility were evaluated only in the 
nylon suture series. Surgical failure oc- 
curred in 22% of allografts. Pathogenic bac- 
teria were responsible for graft failure in 4% 
of cases, And tissue incompatibility occurred 
in approximately 1396 of allografts. As 
noted, we did not feel that the role of non- 
pathogenic bacteria could be evaluated ac- 
curately in this study. In descending order 
the ratio of failure is suture toxicity—61%, 
surgical trauma—22%, tissue incompatibility ~ 
—13%, and bacterial infection—4%. 


` 
PENNE 


—— — MP 
Lc ÀJ f c —— — Á— a n: 


(2 


RESULTS 


The use of the rabbit as an experimental 
model for penetrating keratoplasty is not en- 
tirely satisfactory. Several factors compli- 
cate surgical technique in the rabbit: corneal 
thinness, a relatively shallow anterior cham- 
ber, and rapid fibrin clotting in the aqueous 
during surgery. Inflammatory reactivity is 
considerably greater in the postoperative pe- 
riod; wound healing is markedly faster. The 
normal rabbit eye is often bacteriologically 
sterile but once inflammation occurs, bacte- 
rial contamination by indigenous microbes 
develops. The incidence of pathogenic bacte- 
ria ts much greater in the rabbit series than 
in the human. Finally, unlike the human 
cornea, the endothelium of the rabbit host 
cornea regenerates following inflammation, a 
characteristic which can render an opaque 
graft apparently clear. 

These properties limit the applicability of 
findings in rabbit experiments to problems 
in the human graft. First, distinctly defined 
criteria for the course of postoperative in- 
flammation are essential to determining the 
success or failure rate of keratoplasties. The 
mild or moderate clinical course produces a 
successful graft. The mild reaction is char- 
acterized by inflammation adjacent to the 
wound margin only; it is analogous to mild 
or moderate graft reactions in man. The 
moderate reaction shows haze throughout the 
donor cornea. Centrally, the reaction is in 
the anterior corneal stroma. Peripheral neo- 
vascularization extends to the central margin 
of donor sutures, but never into the central 
donor cornea. This reaction is analogous to a 
severe inflammatory reaction in man. As 
noted earlier, a successful human graft can 
be achieved if the endothelium is protected 
from severe central inflammation. For pur- 
poses of this study, a mild or moderate reac- 
tion 1s classified as a successful graft. 

Aspects of graft failure in the rabbit do 
not satisfactorily compare to the clinical 
graft experience. Obviously, the opaque do- 
nor corneas and buphthalmos are acceptable 
as failures. However, a severe reaction in a 


clear donor graft 1s designated as a graft 
failure in man. The course of this reaction 
features a severe inflammatory response 
throughout the entire donor cornea ; neovas- 
cularization extends throughout the central 
cornea; endothelial involvement by the in- 
flammatory process is uniform. At this stage 
the donor cornea is completely opaque. Such 
a reaction invariably goes on to donor fail- 
ure in man. In the rabbit, however, such a 
reaction can go on to graft failure or it can 
eventually clear with the disappearance o! 
active inflammatory signs. Central blood ves 
sels involute and become ghost vessels. The 
donor endothelium can regenerate with host 
cells and a viable graft can result. Because 
this kind of reaction does not occur in man, 
we have considered this group of cases to 
represent graft failure. 

Variables—Suture toxicity was consid 
ered a supravariable in this series, since the 
experiments could not be completed until 
silk suture toxicity had been controlled and 
overcome. As noted in Table 44, this proved 
to be especially true in group IV animals 
(albino donor, pigmented recipient) where 
all allografts sutured with silk resulted in 
failure. Obviously, other variables could not 
be evaluated in such a circumstance. The dis- 
tinct features of suture toxicity have been 
evaluated at length in previous studies.'? 
With adoption of nylon suture, suture toxic- 
ity was eliminated as a significant variable in 
this series. 

Of the other variables evaluated in nylon- 
sutured animals, the surgical procedure ap- 
peared to be the most important in graft suc- 
cess. To evaluate the significance of the sur- 
gical procedure, we attempted to simulate the 
clinical procedure as closely as possible. To 
avoid introducing another variable to our 
multiple variable analysis, we did not use an- 
ticoagulants or other agents that could have 
altered the reproducibility of the original 
procedure. This may explain the relatively 
high incidence of surgical failure in contrast 
to other reported ser1es.*? 
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A surgical failure could be identified with 
considerable precision. The signs of surgi- 
cally induced inflammation appeared very 
early as anterior chamber fibrin, hemor- 
rhage, inflammation, or wound problems. Se- 
quelae to these early signs followed rapidly, 
almost always manifested by an increase in 
intraocular pressure (donor haze or wound 
rupture). As noted, these invariably led to 
buphthalmos. We believe that this pattern of 
events could not be related to any of the 
other variables, principally because of the 
rapid onset following keratoplasty. 

The role of infection by pathogenic bac- 
teria was clearly distinguishable. The corneal 
lesion appears as a suture tract infection 
which spreads to envelop the entire cornea. 
The lesion in the rabbit is identical to the le- 
sion in the human.? Its incidence was mini- 
mal, 496 in this series. The source of infec- 
tion was identified by culture. 

Indigenous bacteria were implicated ear- 
lier as a more significant factor in enhancing 
corneal graft reactions. In interrupted nylon 
suture grafts, this lesion appeared as infil- 
trate and as neovascularization of suture 
tracts and necessitated early removal of su- 
tures. H. mimae was the prevalent agent in- 
volved; prolific numbers of organisms were 
noted in animals with the above described re- 
actions. A distinct graft failure which is di- 
rectly attributable to such organisms is ex- 
tremely difficult to demonstrate, insofar as 
similar changes occur in the early tissue in- 
compatibility reaction. Rather, we have con- 
sidered indigenous bacteria to be a secondary 
modifier, which tends to heighten or precipi- 
tate the overall graft reaction, but probably 
in itself does not produce graft failure. 

Tissue incompatibility as a factor in graft 
failure was evaluated by two methods. 
The first was an overall series comparison 
between allo- and autografts in the same ani- 
mals, yielding a 12% difference in allograft 
failure (Table 42). The second was identifi- 
cation of tissue incompatibility reactions in 
the nylon-sutured allograft series. In this 
case, 1396 of grafts failed because of this fac- 
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tor (Table 45). (It should be reiterated that 
the tissue incompatibility reaction was prin- 
cipally a diagnosis of exclusion, and identi- 
fication was made only after the other known 
variables were ruled out.) The close approx- 
imation of 12 to 13% tissue incompatibility 
reaction, derived from two different tech- 
niques of evaluation, strongly supports this 
figure as the incidence of tissue incompatibil- 
ity in these rabbit penetrating keratoplasty 
experiments. 

Of particular interest 1s the identification 
of the onset of a tissue incompatibility reac- 
tion. By selecting distinctly different strains 
of rabbits, we were able to heighten the level 
of graft failure due to tissue incompatibility. 
In allografts done within a strain (1.e., group 
I, albino donor-albino recipient, and group 
III, pigmented donor-pigmented recipient) 
no tissue incompatibility reactions were iden- 
tifiable. However, they were identified in 
cross-strain allografts. In group IV, albino 
donor-pigmented recipient, 4396 of grafts 
failed because of this factor, while in group 
II, pigmented donor-albimo recipient, 11% 
failed because of it. It seems probable that 
genetic factors play a major role in produc- 
ing ocular tissue incompatibility reactions as 
in ‘kidney and heart transplants."? The 
cross-strain grafts reacted more severely 
than the in-strain grafts, the former resem- 
bling cross-grafting reactions in heterolo- 
gous species!^'! and the latter much like iso- 
logous strains, 1?:1? 

As already noted, these rabbit strains were 
selected because of their extensive in- 
breeding over a period of years. In previous 
experiments,!^!5 we reported the increased 
immunogenic inflammatory reactivity dem- 
onstrated by the pigmented rabbit in contrast 
to the albino when challenged with pure pro- 
tein'antigens. In these experiments, the pig- 
mented animal demonstrated extreme reac- 
tivity to silk suture. It seems likely that the 
higher incidence of tissue incompatibility re- 
actions in pigmented animals accounts for 
the increased inflammatory reactivity which 
seemis characteristic of this strain. This does 
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not rule out the remote possibility that the 
reaction in pigmented animals is due to in- 
creased antigenicity of the albino donor cor- 
nea. 

Primary donor failure, described as a 
cause of human graft failure, does not per- 
tain io these experiments since donor tissue 
was taken from relatively young animals and 
used immediately after death. 

The disparity between our keratoplasty 
failure rates in the rabbit and those of other 
authors*$ probably results from the ex- 
perimental goals of the different groups. Our 
objective was to evaluate the role of all vari- 
ables in graft failure. Other groups focused 
on the tissue incompatibility reaction, setting 
up techniques purposely to exclude other 
variables. Also, to the best of our knowledge 
all other groups did in-strain grafting (many 
employing lamellar keratoplasties), most 
frequently albino-to-albino. Perhaps our re- 
sults would comply with those of other re- 
ports had we not attempted to exclude these 
biases from our series. 
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THE DELAYED GRAFT REACTION IN RABBITS 


A majority of spontaneous delayed graft 
reactions (16 of 20) occurred in the initial 
two-month period (Table 47). Only four re- 
actions occurred after the second month. 
(However, most animals were observed in 
the initial early graft period.) When cor- 
rected for percentage of occurrence (percent 
failure in all animals), the incidence of spon- 
taneous delayed reactions gradually dimin- 
ishes with time. A rate of 1396 for the first 
month after the early graft period had ended 
decreased to an average of 2% for the 
following two-month intervals. 

The principal variable relating to occur- 
rence of the delayed graft reaction was bac- 
terial infection (Tables 48 and 49). Sixty 
percent of reactions (66% of failures) dem- 
onstrated a pathogenic bacterium on culture. 
The predominant aggravating microbe was 


TABLE 47 


Staph. aureus. Florid cultures of nonpatho- 
genic bacteria were recovered from all but 
one of the remaining eyes. In this case, mo- 
raxella was the predominant organism. (We 
describe moraxella as a nonpathogen in the 
rabbit because active inflammation is seldom 
seen in the rabbit cornea although cultures 
are positive.) 

The role of suture toxicity in predisposing 
to ithe delayed graft reaction was again eval- 
uated (Table 50). A preponderance of de- 
layed graft reactions occurred in animals 
with silk-sutured (8-0 virgin silk) grafts. 
Only 9% of nylon-sutured grafts demon- 
strated a delayed reaction and none of these 
went on to failure. 

The effect of silk suture in predisposing to 
delayed failure is probably related to the de- 
gree!of altered host structure still present at 
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OCCURRENCE OF DELAYED GRAFT REACTIONS, BY MONTH 


: Eyes 
Follow-up Time Followed 
One month or less 99 
Two to three months 74 
Three to four months 49 
Four to five months 43 
Five to six months 19 
Six months or more 13 
Total 99 


TABLE 48 


ISOLATION OF PATHOGENIC BACTERIA FROM THE 
CONJUNCTIVA IN DELAYED GRAFT REACTION 


Pathogenic 
<< 
Classification Total Bacteria 
Reactions 
No. % 
Delayed reaction 20 12* 60 
Delayed failure 9 6 66 


* Staph. aureus was isolated from 11 eyes, beta 
hemolytic streptococcus from one eye. 
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Total Reactions 


Allograft ^ Autograft 
| No. 07 
5 | 8 13 13 
1 | 1 1 
1 | 1 2 
i H 1 2 
| 1 5 
| 0 0 
8 | 12 20 20 
| 
\ 
| 
| TABLE 49 


ISOLATION OF NONPATHOGENIC BACTERIA FROM 
DELAYED GRAFT EYES FREE OF 


| PATHOGENIC BACTERIA 


Nonpathogenic 
Clash son Total Bacteria* 
Reactions ———— —————— 
| No. 0n 
Delayed reaction 8 7* 87 
Delayed failure 3 3 100 


i 
* Moraxella liquefaciens was isolated from five 


eyes, H. mimae from two. 
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TABLE 50 


OCCURRENCE OF DELAYED GRAFT REACTIONS, 
SILK VS NYLON SUTURE 


Reaction Failure 


Suture Total 
Group Animals No. % No. 9; 


Silk 52 16 31 9 17 
Nylon 4T 4 9 0 0 


the end of the early graft period. Four of the 
nine grafts which failed spontaneously had 
experienced a severe early graft course. The 
other five had a moderately severe course. 
Of the 11 graft reactions, one had a severe 
course, six moderate, and four mild. In gen- 
eral, the clinical course of silk-sutured grafts 
is much more severe in the early graft period 
than that of the nylon-sutured grafts ( Table 
44). 

The incidence of delayed reactions was 
somewhat greater in autografts than allo- 
grafts, 29 vs 1496 (Table 51). Similarly, de- 
layed failure rate was higher in autografts. 
(Neither of these differences is significant.) 
This observation would mediate against the 
relationship of tissue incompatibility to the 
delayed graft reaction. 

When grafted groups of rabbits are com- 
pared (Table 52), there is no appreciable 
difference between the in-strain and the 
cross-strain groups. (Group I vs II, and III 
vs IV are compatible.) 
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TABLE 51 


COMPARISON OF THE INCIDENCE OF DELAYED GRAFT 
REACTIONS, ALLOGRAFTS VS AUTOGRAFTS 





Delayed Delayed 

Graft No. Reactions Failures 
Group Animals ————— 

No. % No. % 

Allograft 58 8 14 2 3 


Autograft 41 12 29 7 17 
Total 99 20 20 9 9 


Of particular interest is the predominance 
of delayed graft reactions in albino rabbits, a 
ratio of 32 vs 396. This ratio correlates 
closely with the abundance of both patho- 
genic and nonpathogenic bacteria on con- 
junctival culture of the albino rabbit in con- 
trast to that of the pigmented rabbit. Like- 
wise, the albino animal almost always dem- 
onstrates the nonpathogenic H. mimae and, 
frequently, moraxella, while the pigmented 
animal is virtually free of all bacteria. 

In summary, of the variables evaluated in 
spontaneous delayed graft reactions, severity 
of structural change and prevalence of 
pathogenic and nonpathogenic bacteria ap- 
pear to be significant, while tissue incompati- 
bility appears to be unrelated to the reaction. 

The exogenous stimulation experiments 
were designed to demonstrate that: (1) an 
exogenous stimulus can produce graft fail- 
ure, (2) the degree of structural alteration 


TABLE 52 
OCCURRENCE OF DELAYED GRAFT REACTION BY GENETIC GROUP 





Delayed Reactions 


Delayed Failure 


Experimental Group Total Eyes 

No. % No. % 
I 35 11 31 5 14 
Il 25 8 32 3 12 
Total (albinos) 60 19 32 8 13 
III 18 0 0 0 0 
IV 21 1 5 1 5 
Total (pigmented) 39 1 3 1 3 
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TABLE 53 , 
EFFECT OF STRUCTURAL CHANGE ON SEVERITY OF IMMUNOGENIC DELAYED GRAFT REACTION 
-Steneturab Change Total Iafltrative Partial Total Opacity 
Animals es Opacity No. %, 
Allograft | 
Absent (host) 10 8 2 0 0 
Neovascularization | | 
Mild 8 3 4 1 12 
Severe 7 i 2 4* 57 
Autograft | 
Absent 9 6 2 1 11 
Neovascularization | 
Mild 7 3 3 1 14 
Severe 9 0 3 6* 67 


* One totally opaque allograft and one autograft developed buphthalmos following continuous topical 


BGG challenge. 


of the host cornea will determine the severity 
of the inflammatory response, and (3) the 
host must demonstrate an adequate immune 
response to the challenging antigens for 
graft failure to occur. 

In the initial experiment, the severity of 
the delayed graft reaction following topical 
BSA challenge was related to the degree of 
structural change within the host cornea 
(Table 53). Fifty-seven percent of allografts 
and 67% of autografts with severe struc- 
tural change developed complete donor opac- 


ity. following exogenous BSA challenge. 
Corneas demonstrating mild or absent neo- 
vascularization of the host rarely went on to 
complete opacification. Buphthalmos occur- 
red following chronic exogenous stimulation. 
In this reaction, it would appear that an ade- 
quately prolonged iritis and trabeculitis must 
be |produced before outflow channels are 
blocked and buphthalmos results. There was 
no|apparent difference between allografts 
and autografts in their reaction to the exoge- 
nots stimulus. 


| 


TABLE 54 
ANTI-BSA TITERS RELATED TO SEVERITY OF IMMUNOGENIC INFLAMMATION IN THE DONOR CORNEA 





Antibody Titet Expressed in Diameter of Diffusion 





4mm 6 mm | 8 mm 10 mm 12 mm 14mm 

Absent host vascularity 

Infiltrative change 1 1 | 3 6 3 

Partial opacity 1 2 1 

Total opacity | 1 
Mild neovascularization ! 

Infiltrative change 2 1 | 2 { 

Partial opacity 1 | 2 3 1 

Total opacity | 1 1 
Severe neovascularization 

Infiltrative change 1 | 

Partial opacity 2 2 l 1 

Total opacity 1 
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TABLE 55 
ErrkEcT OF BGG CHALLENGE ON NORMAL AND GRAFTED EYES 


————————————————————————— n 


Total Limbal Corneal Partial 
PUMEEURS DARE Animals Hyperemia Infiltrate Opacity 
Normal 14 
Absent neovascularization 3 5 1 
1 3 1 


Mild neovascularization 


In addition to structural alteration, reac- 
tion severity also depends upon the host abil- 
ity to respond to an exogenous stimulus. In 
Table 54, antibody titers are compared with 
the severity of the donor response. In cases 
with absent or mild neovascularization of the 
host cornea, total opacification was produc- 
ible only in animals demonstrating very high 
antibody titers (12 or 14 mm ID), while in 
severe disease, total opacity could be pro- 
duced despite much lower titers. 

The second group of exogenous stimula- 
tion experiments attempted to differentiate 


between structural predisposition of corneas 
with absent or mild host vascularity and a 
normal cornea. On BGG challenge, this 
group of grafted animals showed signs of 
clinical inflammation, corneal infiltrates, and 
anterior opacity. Normal eyes demonstrated 
only signs of conjunctival and limbal disease 
(Table 55). 

This experiment serves to emphasize the 
effect of structural change on the predisposi- 
tion to corneal inflammatory disease, since 
BGG is too large a molecule to produce 
change in the normal cornea. 


RESULTS 


The delayed graft reaction in the rabbit, 
in contrast to that in man, originates exoge- 
nously and develops the corneal pattern of 
disease. Pathogenic or indigenous bacteria 
were recovered in every spontaneous reac- 
tion. However, immunogenic stimuli can also 
ignite the reaction, as the exogenous stimula- 
tion model demonstrated. However, with in- 
flammatory resolution the rabbit donor cor- 
nea either clears or goes on to buphthalmos. 

A. majority of spontaneous delayed graft 
reactions occurred in the first two months 
following the end of the early graft period 
(between 75 and 135 days following sur- 
gery). As noted in the patient series, this pe- 
riod proximal to the early graft reaction ex- 
hibits the greatest degree of active structural 
alteration. OVP is increased in this period, 
while it tends to normalize with the passage 
of time. This is readily demonstrated clini- 
cally by the progressive involution of blood 
vessels in the host cornea with time. 

Significant factors evaluated in the spon- 
taneous delayed graft reaction included: (1) 
exogenous bacterial stimulation, (2) tissue 
incompatibility, and (3) the early graft vari- 
able, suture toxicity. 

When pathogenic or indigenous bacteria 
were identified in delayed graft reactions, 
many more microbes were identified in the 
inflamed eye. This was particularly true in 
the case of indigenous bacteria, indicating a 
causal relationship. 

The role of host response in the delayed 
graft reaction was demonstrated in the exog- 
enous challenge experiments. If structure 
was normal, an animal required more immu- 
nity to produce a reaction. It seems likely 
that an adequate immune response must be 
present for a reaction to occur. 

The potential role of tissue incompatibility 
as a factor in the experimental delayed graft 
reaction has been eliminated. As noted: (1) 
bacteria have been identified in the presence 
of spontaneous reactions, and (2) the inci- 
dence of delayed reactions is about the same 
in allografts and autografts (Table 52). The 


classic hypothesis that this reaction repre- 
sents a delayed-onset tissue incompatibility 
reaction»? was principally built upon anal- 
ogy to vascular organ transplants such as the 
kidney, heart, and Iung,?^? or to the second-set 
reaction.$* In the former, inflammatory re- 
actions frequently occur at intervals long af- 
ter surgery and respond to immunosuppres- 
sion.*5? In the latter, grafting of tissue at a 
later time from the original donor will pro- 
duce a corneal reaction. Neither appears to 
apply in this case. 

‘The cornea is unique in its dual character- 
istics of minimal antigenicity and avascular- 
ity, a combination which makes tissue incom- 
patibility a minor factor in the early graft 
period and of questionable significance in the 
delayed reaction. 

Suture toxicity, the most important factor 
in the early period, plays an indirect role in 
the delayed reaction. By producing a severe 
inflammatory response during the early pe- 
riod, suture toxicity results in severe struc- 
tural changes which predisposes the eye to a 
delayed graft reaction. The degree of struc- 
tural change produced by silk sutures was 
considerably greater than that demonstrated 
by nylon. Similarly, the occurrence of delayed 
reactions in silk-sutured animals was much 
greater than in nylon-sutured animals. 

The role of structural alteration is ex- 
tremely well demonstrated in the immuno- 
genic stimulation model. With increasing se- 
verity of structural alteration, delayed graft 
reactions could be produced in animals with 
relatively low antibody titer. The pathogene- 
sis of structural alteration allows for a much 
greater number of gamma globulin molecules 
to enter the cornea. Even though specific an- 
tibody titer is low, the total number of anti- 
body molecules entering the cornea is ade- 
quate to effect an immunogenic inflamma- 
tory response. 

In summary, the delayed graft reaction in 
the rabbit appears to be composed of: (1) 
stimuli in the exogenous environment, (2) 
an adequate host response, and (3) adequate 
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structural alteration in the host cornea. The 
effect of the early graft reaction on predis- 
position to subsequent delayed disease is me- 
diated through structural alteration. Intrinsic 
tissue incompatibility plays no identifiable 
role in this reaction. 
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SUMMARY 


These studies evaluate several factors 
which influence the outcome of a penetrating 
corneal graft. These factors include preoper- 
ative patient classification based on a com- 
bined clinical and morphologic system, pre- 
operative protocols, donor cornea selection, 
the surgical procedure, the choice of suture, 
and postoperative management during the 
early and delayed graft reaction periods. 

The long-term outcome for penetrating 
keratoplasty is promising. Our overall suc- 
cess rate for clear grafts is 72%. Including 
multiple procedures per eye, the success rate 
becomes 81%. With the optimal procedure, 


long-term success increases to 89% for cases 
and 91% for eyes. 

Of greater importance is the functional 
result achieved in grafted eyes. We desig- 
nated a visual acuity of > 20/40, usually 
with a corneal contact lens, as a good visual 
result. In more than 54% of all eyes treated, 
this result was achieved. Excluding cases 
with poor prognosis, more than 76% of eyes 
attained this level of visual acuity. 

These studies illustrate that the penetrat- 
ing keratoplasty is a practical restorative 
procedure for almost every vision-decreasing 
corneal problem. 
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GLOSSARY 


1. Corneal graft (transplantation, kerato- 
plasty)—-Replacement of diseased corneal 
tissue with viable nondiseased corneal tissue. 
In this study all grafting procedures were 
performed as penetrating keratoplasties uti- 
lizing allogeneic (homologous) donor cor- 
neal tissue. 

2. Corneal autograft—A graft for which 
the donor cornea is taken from the patient's 
opposite eye. 

3. Corneal graft reaction—An inflamma- 
tory reaction occurring in the host or donor 
cornea, or both, following corneal grafting 
and caused by a single inflammogenic stimu- 
lus or a combination of stimuli, e.g., suture 
toxicity, microbial toxicity. 

4. Corneal graft fatluwre—Nonclearing 
opacification of the donor cornea for any 
reason, eg., inflammatory sequela, primary 
donor failure, tissue incompatibility reaction. 

5. Early graft reaction—Corneal graft 
reaction occurring within the first 12 postop- 
erative weeks in silk-sutured patients or 16 
to 18 weeks in nylon-sutured patients. 

6. Delayed graft reaction—Corneal graft 
reaction occurring after removal of sutures, 
approximately 12 to 16 weeks postopera- 
tively. 

7. Inflammatory failure—Opacification of 
the donor cornea resulting from effects of 
inflammation. 

8. Primary donor — failure—Immediate 
nonclearing opacification of the donor cor- 
nea after surgery resulting from nonviable 
or damaged donor endothelium. 

9, Clinical and morphologic classification 
of the host eye—The system by which the 
host eye was evaluated preoperatively for 
varying degrees of structural change; the 
primary bases for this classification. were 
presence or absence of corneal neovasculari- 
zation and evidence of intraocular inflamma- 
tion. 

10. Ettologic classification of the host eye 
—Clinical diagnosis or identification of a 
specific causative agent. 


295 


11. Suture toxicity—-A progressive in- 
flammatory reaction presenting as suture 
tract infiltrate which is rapidly succeeded by 
neovascularization which in turn can culmi- 
nate in graft failure. Suture toxicity was 
found to be a highly significant variable in 
this series. 

12. Microbial toxicity—An inflammatory 
reaction which may be produced by patho- 
genic or indigenous (nonpathogenic) bacte- 
ria. The characteristic reaction produced by 
pathogenic bacteria presents as a suture tract 
abscess (Figs. 13-C, 21-G). Indigenous bac- 
terial involvement presents as infiltrate along 
nlyon suture tracts. Viral infections (e.g., 
herpes simplex) occur as epithelial dendrites. 
Identification was by culture or by electron 
microscopy. 

13. Host immunologic — classification— 
Evaluation of host ability to respond to ex- 
ogenous stimuli. Tests performed included: 
(1) protein electrophoresis, (2) qualitative 
immunoelectrophoresis, (3) quantitative 
IgG, IgA, IgM, and early IgG determina- 
tion, and (4) B,C/BiA evaluation. 

14. Tissue incompatibility (homograft) 
reaction —ÁÀn immunogenic host response to 
allogeneic donor corneal tissue. Identifica- 
tion of this reaction was achieved by exclu- 
sion of other inflammogenic variables. The 
reaction is characterized by a relatively uni- 
form infiltration and neovascularization of 
donor tissue. It seems likely that the endo- 
thelial reaction. described by Paufique and 
associates ( Corneal Grafting. Paris, Masson, 
1948) has been suppressed in our series by 
the use of corticosteroid. 

15, Successful graft—A. clear donor cor- 
nea throughout its entirety except suture 
tracts. 

16. Dependent | noncorneal | variables — 
Introacular changes that have resulted from 
the keratoplasty procedure, e.g., glaucoma, 
retinal detachment. 

17. Independent noncorneal variables— 
Intraocular changes that are unrelated to the 
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penetrating keratoplasty and most likely 
were pre-existing, e.g. macular degenera- 
tion, glaucoma. 

18. Long-term graft results—Evaluation 
of graft success or failure after nine months 
or longer by morphologic, etiologic, and im- 
munologic criteria. 

19. Case—A single penetrating kerato- 
plasty, e.g., one eye in this series received 
three keratoplasties and thereby is three 
cases. 

20. Eyes —The number of individual eyes 
on which surgery was performed. 
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21. Patients—The number of individual 
patients on whom surgery was performed 
(12 patients had bilateral surgery). 

22. Structural alteration—The permanent 
changes in tissue or in cellular function 
which result from adequately severe or pro- 
longed inflammation and characterized by 
scarring and neovascularization. Eyes which 
demonstrate such changes show a marked 
predisposition to inflammatory recurrence. 

23. Socioeconomic factors—The com- 
bined characteristics of an individual’s social 
behavior, personal habits, and environment. 
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The Griffin, a flying animal with the body of the lion and wings, head 
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existed only in medieval imagination, where 
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To be fully meaningful to the medical profes- 
sion, all instrumentation must function as an 
extension of the user's eyes, hands, and mind. 
The Kowa RC-2 fundus camera fully embodies 
this principle. 


e Fundus and External Photography The basic 
RC-2 incorporates every conceivable advance 
in optics, mechanics, and electronics. Standard 
are built-in flash, 2X magnifying lens, automatic 
frame numbering for patient coding, and more. 
It will produce impeccable 35mm results even 
for inexperienced users. 


Kowa Company. Ltd. 


No. 3, 3-CHOME, NIHONBASHI-HONCHO, 
CHUO-KU, TOKYO 103, JAPAN 


KOWA AMERICAN CORPORATION 

Camera and Optics Division 

45 W. 34th St., New York, N. Y. 10001, U.S.A. 
KEELER OPTICAL PRODUCTS, INC. 

5536 Baltimore Ave., Phila., Pa., U.S.A. 

C. DAVIS KEELER LTD. 

London W.1, England 


LUNEAU & COFFIGNON 
, Paris 8e, France 


Milano, Italy 


AMPLIMEDICAL SRL 


LAMERIS INSTRUMENTEN N.V. 

Utrecht, The Netherlands 

GENERAL OPTICA 

Barcelona-5, Spain 

HERBERT SCHWIND 

Dammer Weg 37, Postfach 18, W. Germany 








RC- 
fundus camera 





The simple approach 
to fundus and 
fluorescein 
photography. 


FLUORESCEIN FUNDUS PHOTOGRAPHY 


e Fluorescein Photography By simply adding 
an auto-wind back, filters, and a quick-cycling 
power unit, the RC-2 becomes a flawless fluores- 
cein photographic instrument. 


e Polaroid? Photography An attachment gives 
you 60-second fundus photographs. 


To see why the total systems approach has 
made Kowa's RC-2 the standard by which all 
others are measured, contact the representative 
in your area. 


VAN HOPPLYNUS S.A. 
Bruxelles 1, Belgium 


OPTIKER RYSER 
St. Gallen, Switzerland 


Toronto, Ontario, Canada 


IMPERIAL OPTICAL COMPANY, LTD 


Its been helping to save sight Tor a longtime 





—— 


And DIAMOX does not interfere with other forms of glaucoma therapy which influence the 
outflow mechanism. In fact, a complementary effect may be obtained when DIAMOX is used in 


conjunction with miotics. 


Treatment with DIAMOX may retard progress of glaucoma by reducing secretion of 
aqueous humor and thus intraocular pressure. With DIAMOX SEQUELS, acetazolamide is slowly 
released, and concentrations peak at 8 to 12 hours. A single dose may provide a therapeutic 
effect for as long as 18 to 24 hours. It is thus possible to maintain the inhibitory effect on 
aqueous humor formation with a twice-daily regimen...an important consideration for the 


patient's rest and for minimization of side effects. DIAMOX^ 


Contraindications—Situations in which sodium and/or potassium serum 
levels are depressed, in kidney and liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic acidosis. Long-term administration 
is contraindicated in chronic noncongestive angle closure glaucoma. 
Warning—Although teratogenic and embryocidal effects demonstrated in 
mice at more than ten times the equivalent therapeutic doses have not 
been evidenced in humans, DIAMOX Acetazolamide should not be used in 
pregnancy, especially during the first trimester, unless the expected 
benefits outweigh these potential adverse effects. 
Precautions—Increasing the dose may increase drowsiness and paresthe- 


qe», I FYERI EF. | ARNRATORIEC A Niwieian nf Amarian n Munna duin Don. Pi t sin ia mt rx 


ACETAZOLAMIDE 
SEQUELS'500mo 


Sustained Release Capsules 


] 
sia and decrease diuresis. Reactions common to sulfonamides may occur: 
fever, rash, crystalluria, renal calculus, bone marrow depression, throm- 
bocytopenic purpura, hemolytic anemia, leukopenia, pancytopenia, 
NODUM If such occur, discontinue drug and institute appropriate 

erapy. 


Side Effects—During short-term therapy: paresthesias, loss of appetite, 
polyuria, drowsiness, confusion. In long-term therapy an acidotic state 
may supervene. Transient myopia has been reported. Other occasional re- 
actions: urticaria, melena, hematuria, glycosuria, hepatic insufficiency. 
flaccid paralysis, convulsions. 354-1' 
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...good enough to be re-usable. 


WECK 
Disposable 
Trephine: 


all stainless steel 


















Suitable for lamellar and penetrating grafts. 
Continuous cutting edge. 

Re-usable, if desired... up to 12 usages reported. 
Sterilizable by any method. 

Supplied in .5 mm gradations—from 5.0 to 

9.0 mm and in sizes 10 and 11 mm. 


* Designed for Ramon Castroviejo, M.D. 


[ui EDWARD WECK & COMPANY, INC. 


WECK Main Office: 49-33 31st Place, Long Island City, N.Y. 11101 (212) 786-7733 
West Coast: 8624 Wilshire Blvd., Beverly Hills, Calif. 90211 (213) 657-5455 
Canada: 17 Canso Road, Rexdale, Ontario (416) 247-8666 


^. 





simplifies even 
your complicated 
cataract cases . 








Cryophake 


Sterile/Disposable Cryoextractor 


Developed by R. David Sudarsky, M.D. 
for a firm grip with a light touch 


All the advantages of cryoextraction with Cryophake 


Reduces incidence of capsule rupture!-5 

Facilitates intracapsular extraction?3.4.5 

Reduces likelihood of vitreous loss! 2,9 

Reduces trauma and postoperative complications! 
Permits a wide variety of surgical techniques? 


All these surgical benefits with Cryophake 


Selective defrosting ... accidental adhesions easily freed 
without loosening bond on lens 

Ready for immediate use, self contained, easily activated 
Compact, hand-contoured design for ‘in use’ comfort 
Lightweight and maneuverable 

Small tip for maximum visualization 

Pre-sterilized to minimize chance of infection 
Disposable and inexpensive 


Cryophake ... for all your cataract surgery 


REFERENCES: 

1. Reynolds, A. M., Jr. and King, J. H. Jr.: Evaluation of a new Model Cryoextractor, 
E.E.N.T. Monthly. 48:50-51 (Dec.) 1969. 2. Haik, G. M., Ellis, G. S. and Pollard, J. B.: 
Selective Cryoextraction of the Cataractous Lens, Amer. J. Ophthal. 61: 484-490 
(March) 1966. 3. Mattis, R. D., Brady, H. R., and Sugana, T.: Disposable Cryophake— 
Clinical Evaluation, Arch. Ophthal. 74:787-791 (Dec.) 1965. 4. Bellows, J. G.: 

The Mechanical Superiority and Advantages of Cryoextraction, Amer. J. Ophthal. 
61:1003-1009 (May) Part II, 1966. 5. Cole, O. W. and Dunnigan, W. J.: Enzymatic 
Zonulolysis and Cryoextraction of Cataracts, Int. Surg. 50:3 (Sept.) 1968. 


SURGICAL PRODUCTS DIVISION, ALCON LABORATORIES, INC. 
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DMV Contact Lens Remover 





ACTUAL SIZE 


The NO STRETCH Method cf Contact Lens Removal 


So simple, so far superior to the manual method of stretching the eyelids, 
that every one of ycur patients should use this procedure for removing 
contact lenses. Just tke wetting of the cup and a gentle touch to the lens 
does it. Complete witt carrying case, as shown. 


Colors: Yellow, Pink, White, Avocado and Aqua 


Availaele from your contact lens laboratory 





OVERSEAS OUTLET: 
Willi Ott 
Kontaklinsen 


Stauffacherstrasse 5 
€ 004 Zurich, Switzerland 


DMV Contact Lens Company 


BOX 2829 ZANESVILLE, OHIO 43701 
FHONE: (614) 452-4787 





Specific for 
He 


rpes Simplex Keratitis 
STOXIL 


brand of IDOXURIDINE b [ 
Stine. — toxil: 
the only brand ot IDU [m o {xual 


xil Hs, TION redet 


available in two forms: | Serio: ema 
Solution — Ointment 






| Cin 9 











hoe prescription 


Kline & French ® d 























Both now available in Canada P d 


The 


‘choice 
is yours 


Before prescribing, see 
complete prescribing information 
in SK&F literature or PDR 
Description: Stoxil' Ophthalmic 
Solution contairis idoxuridine 
(5-iodo-2’-deoxyuridine) 0.1% 
(1 mg./cc.) in distilled water 
Preserved with thimerosal, 1:50,000 
‘Stoxil Ophthalmic Ointment contains 
idoxuridine 0.5% (5 mg./Gm.) in a 
petrolatum base. (White petrolatum and 
liquid petrolatum are inactive ingredient 
Contraindications: Contraindicated in 
patients with known or suspected 
hypersensitivity to any of its component 
Precautions: Some Strains of herpes simplex 
appear to be resistant. If there is no response 
in epithelial infections after 7 or 8 days of 
treatment, other forms of therapy should b 
considered 
The recommended frequency and duration of 

administration should not be exceeded 

'Stoxil' is not effective in corneal inflammations | 
which the virus is not present 


(o 


Corticosteroids are usually contraindicated in herpe: 
simplex keratitis 
Boric acid should not be used during the course of the 
therapy 
‘Stoxil Ophthalmic Solution should not be mixed with 
other medications 
Adverse Reactions: Occasionally, irritation, pain, pruritu 
inflammation, edema of eye or lids and, rarely, allergic 
reactions have been reported. Photophobia has occurred 
Occasionally corneal clouding, stippling and small punctat 
defects in the corneal epithelium have been observed. The 
punctate lesions may be a manifestation of the infection 
How Supplied: 0.1% Ophthalmic Solution (1 mg./cc.). in 15 
bottles with dropper: 0.5% Ophthalmic Ointment (5 mg /Gm 
4 Gm. tubes 
Stability: The Ophthalmic Solution should be stored in refrigerator unt 
dispensed. ‘Stoxil Ophthalmic Ointment does not require refrigeratior 


SK 
SF Smith Kline & French Laboratories 
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A single control... 


YO Praeter re varier 







for streak focus 
and rotation. 


This AO Ful-Vue* Streak Retinoscope 
features new fingertip control for 
faster, easier streak retinoscopy. The 
streak 1s easily controlled, can be 
rotated continuously, focused over a 
wide range (covering convex to con- 
cave mirror effects), and varied in 
width. All in one single motion. 
Thanks to the full-aperture high- 
reflection mirror, the streak is always 
clear, always correct. There's no dis- 
tortion. No disturbing "central shadow." 
Ask your authorized AO instrument 
distributor or AO sales representative 
for a demonstration of the AO Ful-Vue 
Streak Retinoscope. 


®TM Reg., American Optical Corp. 


AMERICAN OPTICAL 


9 CORPORATION 
BUFFALO, NEW YORK 14215 
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TWISTGRIPS 


New Wilson Twistgrip permits njection 
through three-pronged  fixaticn ring. 
Other Twistgrips available are: insulated 
straigh: and right angle for marking 
sclera with diathermy and regular with 
miniature hooks for scleral fixacion. 


LACHRYMAL PROBES 


New irrigating probe allows ootion of 
flushing while probing. All prcbes are 
stainless steel with special grips, 


ELECTRIC 
RUSTRINGREMOVER 


Effectively and quickly removes foreign 
material with a scraping action that will 
not perforate the cornea. 


MEDICAL INSTRUMENT RESEARCH ASSOCIATES INC. 

150 CAUSEWAY STREET, BOSTON, MASS. 02114 è TEL. 617/523-5031 
Please send the following instruments- A 
O #MW84 Twistgrip @ $25 O #MWE4A Insulated Twistgrip, straight @ $30 

CL) #MW84B Insulated Twistgrip, anglec @ $30 

O #MW84C Wilson's Twistgrip, 3-pro?3ed @ $55 O #MW55 Set of Lachrymal Probes, .5, .8, 1.0 mm @ $25 


L] #MW66A Irricating Lachrymal Probe, .5 mm (9 $25 O #MW66B Irrigating Lachrymal Probe, .8 mm @ $25 
O #MW66C Irrigating Lachrymal Probe, 1.0 mm @ $25 [C #MW85 Electric Rustringremover @ $75 


Please send descriptive O Light Ceagulator MF1000 L S P Ophthalmoscope OS-700 
literature oa: C] Implants for Retinal Detachment O Transi'luminator with Gonioscopy 
Surgery and Goniotomy Lense 


S 
L] S P Ophthalmoscope Stand #OS-150 (J Transistor Diathermy TR2000 





Hospital or Clinic 
————————————————— ÁO! NNNM 
Address E ÉO 
J 
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At her age, she's entitled to see. 


One of the most tragic infirmities of age is that 
of failing vision. It is a precious gift to an oldster 
when the services of ophthalmologist and dis- 
penser can be combined to enable her to 

read once again . . . to sew, 
perhaps . . . to see the 
faces of her family and fi 
friends. 

Here, the dispensing 
optician serves a Vi- 
tal function, for the 
ophthalmologist’s 
prescription must 
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be perfectly interpreted in order to provide the 
patient with as much vision as possible. 
The Guild Optician, by thé very nature of his ex 
cellent capabilities in this area, is well 
qualified to handle subnormal vision 
cases. If he didn't have these cap- 
abilities, he wouldn't be a 
Guildmember. 
This is one of the reasons we 
believe a Guild Optician is 
best qualified to serve the 
ophthalmologists' dispens 





Guild of 


Prescription Opticians 
of America, Inc. 


1250 Connecticut Ave., N.W. 
Washington, D.C. 20036 


There 
is still 
nothing 
likei It. 




















Thesuperb Donaldson* Stereo-Camera 
is still the standard of quality that all 
others try to match. None has yet. 
And quality means more than precision 
construction. The Donaldson is simple 
to use — you concentrate on the subject, 
nct on complicated controls. It is versatile 
— you can use it for close-up photog- 
raphy as you would an ordinary 35mm 
camera. It is acomplete system — 
with an available drum 
viewer, strip viewer, and 
single slide viewer. 


d 


As ‘or processing, we simplify that too — 
both developing and mounting if you wish. And 
last but not least, the Donaldson Stereo-S ystem is 
now available without delay. Write today for a full 
description and ordering information. Mentor 
Division, Codman & Shurtleff, Inc., 
Randolph, Massachusetts 02368. 


"David D. Donaldson, M.D.. Associate Professor of Ophthamology, 
Harvard Medical School, Howe Labora:ory of Ophthamology and 
Massachusetts Eye and Ear Infirmary. 


Codman Mentor 


DIVISION 


(O 1971 Codman & Shurtleff, Inc. US. Patent No. 2803179 






hy you'll get superior results with 


CRO-POINT 25 M LEE 
Spatula Needles (Gs-s, GS-9, GS-10) 





J d 
they're sharper, Wero aaa StS 
flatter... compared to 0.330 mm. fc 


conventional Ophthalmic Need! 










for easier splitting (righ 
of sclera 





MICRO-POINT Spatula Needle (left) make 
a smaller needle hole in test material tha 
conventional Ophthalmic Needle (rig 


smaller needle path 
minimizes trauma 
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. Your ETHICON representative will be glad to give you a demonstration. 


„totally responsible leaders shin E T H i C ( ) n 


BRITISH JOURNAL OF OPHTHALMOLOGY 


This Journal publishes orisinal articles on every aspect of the ophthalmo- 
logical sciences by practising ophthalmologists and research workers all 
over the world. While welcoming reports on experimental work, the 
editors nevertheless pay special attention to the practical problems of 
eye disorders and their treatment, to give as much help as possible to 
ophthalmic surgeons and :1l concerned with clinical ophthalmology. All 
articles are in English and -arry summaries wherever appropriate. 

Book reviews, shorter notes, and correspondence also appear at frequent 
intervals. 


Published Monthly Annual Subscription $26.50 


OPHTHALMIC LITERATURE 


OPHTHALMIC LITERATURE is the kzy to virtually all published 
information on ophthalmol gy. Each issue consists of carefully prepared, 
informative abstracts in English of relevant articles in medical and 
scientific journals throughout the world; each abstract is classified under 
one of forty specific headings, with cross references where necessary. 
Summaries of new books aad new editions on the subject are included 
under the appropriate heacings. An authcr index is also included in 
each ssue. 


In its comprehensiveness OPHTHALMIC LITERATURE is unique 
among abstracting journals n the world. 


Six issues a year, plus index Annual Subscription $26.50 


These two world famovs ophthalmic journals can be ordered 
at the special combined subscription rate of: $45.50 


Subscriptions in the United States can be ordered through the BRITISH 
MEDICAL JOURNAL, 86 Brighton Avenue, Boston, Mass., 02134. 
Subscr ptions for all other ceuntries should be ordered direct from the 
Subscription Manager. 


BRITISH MEDICAL JOURNAL, B.M.A. House, 
Tavistock Square, London, WCIH 9JR, England 


or through any leading subscription agent or bookseller 
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Dropperettes ... ’ 


Sterile Pack 





Easy-to-handle 
No compromise in sterility 


l. 
2. 
3. Easy to use during surgery 
A. 


Ideal for post-operative use 


ot 





1 When the plastic envelope is peeled apart, a tctally sterile DROPPERETTE is ready for delivery to the surgeon or to 

the instrument tray. Won't roll—flat end desig". 2The outer surface is sterile. Virtuallv no risk of package edge 

contamination or centamination of the surgical instrument tray. 3 Extended spout and controlled drop action for 
ease and accuracy of use. 4 Assures sterile medication delivery at the bedside. 


Q 





Frequently Used 
Ophthalmic Medications . . . In the 
Most Convenient O.R. Delivery System 


ARGYROL® S.S. 20% (1 cc.) ATROPISOL* (1 cc.) EPINEPHRINE 1:1000 (1 cc.) 
(Atropine Sulfate) (as the hydrochloride) 
05% 1% 2% 





FLUORESCEIN SODIUM 2% (1 cc.) HOMATROPINE HBr (1 cc.) PHENYLEPHRINE HCI 10% (1 cc.) 
2% 5% 





PILOMIOTIN® (1 cc) SULFACETAMIDE SODIUM 10% (1 cc.) TETRACAINE HCI 0.5% (1 cc. 
(Pilocarpine HCI) 
1% 2% 4% 





CGopPer COOPER LABORATORIES, INC. WAYNE, NEW JERSEY 07470 


Composition: 


Inflamase 
*Prednisolone Sodium 

PhrpanBalb Lacceuess t RROC AES 0.12595 
(Equivalent to Predniselone 0.1%) 
Benzalkonium chloride ......... 0.0195 


In an aqueous buffered isotonic solu- 
lion containing disocium ethylenedia- 
minetetraacetate, meno and dibasic 
sodium phosphate, anc sodium chloride. 

Inflamase Forte 
*Prednisolone Sodium Phosphate 1.095 
(Equivalent to Prednisclone 0.895) 
Benzalkonium chloride .......... 0.0195 

In an aqueous buffered isotonic solu- 
tion containing disocium ethylenedia- 
minetetraacetate, mono and dibasic so- 
dium phosphate, and sodium chloride. 

Prednisolone Sodium Phosphate is a 
water soluble inorganic ester of pred- 
nisolone. It is approximately 2,000 times 
as soluble in wate’ at 25°C. as is 
hydrocortisone. 

*Licensed under patert 73,134,718. 

Indications: Inflamase and Inflamase 
Forte ophthalmic solutions may be used 
effectively in the following conditions of 
the anterior segment ef the eye: super- 
ficial keratitis, inc uding punctate 
epithelial lesions (Thyceson type), phlyc- 
tenular keratoconjunctivitis, and Sjo- 
gren's keratoconjunctiwtis (with systemic 
steroids); deep keratitis, imcluding inter- 
Stitial or parenchymatcus keratitis, acne 
rosacea, sclerosing xeratitis; herpes 
zoster opthalmicus (do not use in herpes 
simplex); non-purulent conjunctivitis, in- 
cluding vernal, allergic, catarrhal; iri- 
docyclitis; acute iritis; xecurrent marginal 
ulceration, whether endogenous or due 
to atopic or contact allergies, or micro- 
bial allergy; corneal injuries, such as 
aseptic thermal, radiation, or chemical 
burns and corneal injuries following sur- 
gery or the penetration of foreign bodies; 
lid allergy; and non-purulent blepheritis, 
including catarrhal ane allergic. 

Inflamase and Inflamase Forte oph- 
thalmic solutions have their principal 
effect on the anterior segment of the eye 
(cornea and the anterior uvea), with 
acute disorders respoading more favor- 
ably than chronic disorders. Inflamase 
Forte 1% solution is recemmended for 
moderate to severe inflammations par- 
ticularly when rapid control is desired. 
In stubborn cases of anterior segment 
eye disease, systemic adrenocortical 
hormone therapy may be required. When 
the deeper ocular struc'ures are involved, 
systemic therapy is necessary. 

Dosage: Initially, 1 or 2 drops placed 
in conjunctival sac every hour during 
day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 
drops 2 to 4 times dally. 

Contraindications: Contraindicated in 
acute herpes simplex. ocular tubercu- 
losis, vaccinia, varicella, and most other 
viral diseases of the cornea and con- 
junctiva; fungal diseases of the eye. 
Purulent conjunctivitis, purulent blepha- 
ritis, and infectious conditions are con- 
traindications to the use of steroids. 

Side Effects: Extenced use of topical 
steroid therapy may cawse increased 
intraocular pressure ir certain individu- 
als. It is advisable tha’ intraocular pres- 
sure be checked frequently. In those 
diseases causing thinning of the cornea, 
perforation has been known to occur 
with the use of topical steroids. 

Warning: If irritation persists or devel- 
ops, patient should be advised to dis- 
continue use and consult prescribing 
physician. 

How Supplied: 5 c« plastic squeeze 
bottle with dropper tip. These products 
are sterile when packaged. To prevent 
contaminating the drooper tip and solu- 
tion, care should be taken not to touch 
the eyelids or surrouncing area, or other 
areas with the dropper tip of the bottle. 
Keep bottle tightly closed when not in 
use. 

Store in cool place. Protect from light. 

Caution: Federal law prohibits dis- 
pensing without prescription. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Aven 1e 


Alais Dolus à!ogr]g —(uennme 
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Both are true solutions of just 

Prednisolone Sodium Phosphate. : 

Effective treatment for iritis, uveitis, Ay 

ocular allergies and other . 

inflammatory disorders. With - 
Inflamase, reduction of possible 
steroid side effects. With Inflamase 
Forte, rapid control. 
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liflamads 
for most inflammations. 
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NO MORE ACCIDENTAL ADHESIONS! 





ONCE YOU GRASP THE LENS, AT NO TIME DOES THE IRIS OR ANY OTHER TISSUE ADHERE TO THE 
PROBE, EVEN WHEN THERE IS DIRECT CONTACT!. THIS EXCEPTIONAL ADVANTAGE IS DUE TO 
ITS SPECIALLY DESIGNED TIP. 


OTHER IMPORTANT ADVANTAGES: 


Thin tip (2.75 mm.) with special shape for better visibility. 
Light weight (11 g.) Just like your ball pen. 
m Heat - resistant, so it can be autoclawed repeatedly. 


m Durable, it can be used a great number of times. 
m Rechargeable, uses gas ""FREON" 13; commercially available. 
m Low price. 


Ref. : Covelli B. Am. J. Ophth., 69:3, 1970 
Presented at the VII Pan- Am. Congr. Oghth , Bogota, 1971 


*Reg'd Trademark E. I. DuPont 


a F D. Gillespie, M. D. Name 


| 1205 Market Street Address 
l Parkersburg, West Virginia, 








I Flease send me 


! ADDITIONAL LITERATURE 
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o make it 
perfectly elear- 


^* 


e highly effective against almost all pathogens 
which invade the eye, including Pseudomonas 
and Staphylococcus aureus 


e bacterial resistance rarely develops on 
repeated or prolonged use 


* low allergenicity 


* also available: Neosporin® Ophthalmic 
Ointment—Each gram contains: Aerosporin? 
brand Polymyxin B Sulfate 5000 units; Zinc 
Bacitracin 400 units; Neomycin Sulfate 5 mg. 
(equivalent to 3.5 mg. neomycin base) in 
special white petrolatum q.s. In ¥% oz. tubes 
with ophthalmic tip. 





Ophthalmic Solution, Sterile 


polymyxin B—neomycin—gramiciain 
Each cc. contains: Aerosporin® brand Polymyxin B Sulfate 5000 
units; Neomycin Sulfate 2.5 mg. (equivalent to 1.75 mg. of neomycin 
base); Gramicidin 0.025 mg., in aqueous saline solution isotonic with 
tears, containing the inactive ingredients alcohol (0.5%), propylene 
glycol, polyoxyethylene polyoxypropylene compound, sodium 
chloride, and purified water (preservative: thimerosal 0.00196). 
Bottles of 10 cc. with sterile dropper. 


eradicates bacterial 
conjunctivitis and other 
eye infections due to 
susceptible organisms- 


Precaution: As with other antibiotic preparations, 
prolonged use may result in overgrowth of 
nonsusceptible organisms, including fungi. 
Appropriate measures should be taken if this occurs. 
Articles in the current medical literature indicate an 
increase in the prevalence of persons allergic to 
neomycin. The possibility of such a reaction should be 
borne in mind. 


Contraindications: This product is contraindicated for 
subconjunctival or intraocular injection, or for 
irrigation of fistulous tracts. This product is also 
contraindicated in those individuals who have shown 
hypersensitivity to any of its components. 


Complete literature available on request from 
Professional Services Dept. PML. 


ava 


Wellcome 


Research Triangle Park 


| Burroughs Wellcome Co. 
North Carolina 27709 
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THE TISSUE-FRIENDLY 


SUPRAMID EXTRA 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smocth cover of the same material, gives great pliability and su- 
pericr strength. Strong as steel wire, handles as silk. No stitch 
irriteion, no growth of tissue into suture. Sizes 10-0 to 8. 


SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
lencth 9mm), CA needle for corneal work (wire size 0.30mm, 
length 6mm), and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
"lecking wounds," equal to the smallest hand made eyed needles 


No. 82F, and finally the smallest spatula needle on the market, length 5 milli- 
meters, wire size 0.2mm, double armed with 10-0, 9-0 and 8-0 black Supramid 


Extra. Code Nos. 2SC-100, 25C-90 and 2SC-80. 





A NEW PRODUCT: Implants—Sleeves (Tubes) for preventing adhesions in Eye Muscle Sur- 
gery. Method development by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
Implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


TUBING. “Fully inert because it s made of the same material as the suture; 
* Thinnest walls of any surgica! tubing, fully transparent and can be repeatedly autoclaved; 
* Most economical. It is in your interest to compare prices and quality. 


FOIL. Excellent results with our ssture created the demand for Foil for plastic and reconstruc- 
tive surgery in such cases as orbital fractures, lid reconstruction, etc. Foil is chemically identi- 
cal with the sutures, thus just as inert when buried in the tissue. 


Available in thickness from 0.05mm to 2.00mm, in sheets 15 x 20cm. 


Can be steam-autoclaved, cut te size, and carved to shapes and forms. 


References: Merrill J. Reeh and James K. Tsujimura: Early Detection and Treatment of Blow- 
out Fractures of the Orbit, Am. Journal of Ophthalmology, 62: 79-82, 1966. Callahan, Alston: 
Reconstructive Surgery of the Eyelids and Ocular Adnexa. Aesculapius Publishing Co., Bir- 
mingham, Alabama, 1966. Cibis, Paul: Lid Reconstruction and Lifting with Fenestrated Supra- 
mid Supports. Klin. Monatsb!. Augenh., 112, 3, 1947. J. Barraquer—Z, Cuellar-Montoya: Kerat- 
oplasty: Superficial and De=p Corneal Sutures, Annal of Ophthalmology, 1:34-38, 1969. 
Mustarde, John C.; Jones, Bester T. and Callahan, Alston: Ophthalmic Plastic Surgery Up-To- 
Date. Aesculapius Publishing To., Birmingham, Alasama, 1970. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canada 


®U.S. and Canadian Trade Marks Registered. 
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Tillyer Topics 








E. WILLIAM TILLYER 


Aspheric Cataract Lenses 


Of all the work done in optics for the betterment of vision, perhaps the most 
spectacular is the development of aspheric cataract lenses. Nowhere can 
| recall such dramatic improvement in the quality of vision as that which 
occurs when properly developed aspheric curves are used in place of 
spherical curves in the aphakic patient's prescription. 

The patient's reaction, of course, is the ultimate criterion. But the advan- 
tages of the aspheric curves can be proved mathematically. 


For instance, a -- 14.00 sphere, if made 
up in a spherical curve with a —3.00 D in- 
side curve, has the following Rx at 15mm 
away from the center of lens: 

J- 14.16 = +2.14 

The aspheric lens of the same power 
has an Rxat 15mm away from the center of: 

4- 14.31 = —.75 

This is quite a dramatic reduction in the 
marginal error. It is no wonder so many 
patients are extremely pleased with their 
new aspheric lenses! 

But just being an aspheric lens does 
not make all the difference. One cannot 
use the same aspheric curve for all Rx's 
and still get these same results. The mar- 
ginal effects of each power of sphere 
combined with each cylinder must be com- 


puted. Then a determination can be 
reached of the best aspheric curves for 
the individual power required. 

We use 29 different base curves in the 
range from plus 8.00 D to plus 20.00 D. 
Only with this minimum can we achieve 
what we consider the ultimate results. 

This seems like a lot of changes—more 
than one for every half diopter change n 
Rx power. But it gives the patient better 
vision every time. 

There are other areas where improve- 
ments have been made in lens design 
which are extremely important. But |, per- 
sonally, sti!l believe that none are as dra- 
matic as the vision given the aphakic 
patient—by the use of a true aspheric se- 
ries of cataract lenses. 


AMERICAN OPTICAL. 
m CORPORATION 
Optical Products Division * Southbridge, Mass. 01550 


Not more potent, but - 
longer acting... 


PHOSPHOLINE IODIDE 0.03% and 0.06% were 
compared with pilocarpine 296 in a study of the 
time course of changes in outflow facility and 
intraocular pressure after single dose adminis- 
tration in patients with open-angle glaucoma. 
While Phospholine lodide 0.0696 showed little 
diminution in effect on intraocular pressure 
after 24 hours, the effect of pilocarpine 296 de- 
clined markedly in the first few hours, and was 
almost completely dissipated after 24 hours. 
The action of Phospholine lodide 0.0396 was in- 
termediate between that of pilocarpine 2% and 
Phospholine lodide 0.0696. 


An important consideration in _ 
the management of glaucoma 


= 
È 
Í 
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Indicates short acting 
miotc instilled 


. nom 3pm. 6pm. 9pm. midnight 3a.m. 6am. 9am. 





When treated with short acting miotics, the 
patient with open-angle glaucoma runs the risk 
of an undetected intraocular pressure buildup 
during the night—a “silent emergency.” 

The longer acting Phospholine lodide® (echo- 
thiophate iodide) may protect against this 
nightly insult. A single instillation of the 0.0396 
or 0.06% strength before retiring will act 
through tFe critical hours, and is especially 
recommended when you have found pilocarpine 
to be inadequate. 


When initiating therapy... Phospholine lodide 
0.03% car often maintain 24 hour control of 
intraocular pressure with a single instillation 

at bedtime. It provides a smooth transition to 

the higher strengths—0.06%, 0.125%, 0.25% 
—when necessary. When indicated, epinephrine 

or carbonic anhydrase inhibitors may be pre- j 
scribed with any strength of Phospholine lodide. ~. 


. PHOSPHOLINE IODIDE 
(echothiophate iodide 


for ophthalmic solution) 









D 


Effect of Phospholine lodide and pilocarpi 
on intraocular pressure control. 


See next page for Brief Summary 
of prescribing information. 








PHOSPHOLINE IODIDE: 


(echothiophate iodide) 


tor 24 hour contral in chronic simple (open-angle) 
glaucoma and glaucoma secondary to aphakia 


just 1 or 2 instillations a day 
e for long lasting effect on ocular tension — 
helps protect against a "silent emergency" at night 

e may be substituted for the bedtime dose of a short acting miotic 

that controls intraocular pressure by day, but 
fails to provide adequate control during the night and early morning 

e choice of four strengths for individualized therapy — 
may be used alone or as a complementary agent 


BRIEF SUMMARY (for full prescribing information, 
consult package circular) 

Phospholine lodide* (echothiophate iodide) 

In Management of Chronic Simple (Noncongest-ve) and 
Aphakic Glaucoma /Concomitant Esotropia 


Contraindications: This medication is contreindicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surgery is refused or contraindicated. It is also 
contraindicated in glaucoma associated with iridocyciitis. 
It should be prescribed only after consultat on with the 
patient's internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 
vascular hypertension, myocardial infarction. and Parkin- 
son's disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplaimable) persistent diarrhea, profuse 
sweating, or muscle weakness occurs. Swecinylcholine 
should not be used concomitantly. In patients with my- 
asthenia gravis, only specialists who are aware of the 
likelihood of drug interactions should emplow PHOSPHO- 
LINE IODIDE (echothiophate iodide) concomitantly with 
neostigmine, ambenonium, pyridostigmine, or edropho- 
nium. 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregraacy requires 
weighing potential benefits against potentia hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. 

Minor side effects (patient to be alerted): Ir tially, brow- 
ache, dimness of vision, blurring, or ciliar d conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other side effects: (/oca/) Iris cysts occur oc-asionally in 
adults, but fairly frequently in children. Pigmented cysts 
of the ciliary epithelium have been noted. Retinal detach- 
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ment has occurred, and the medication should be used 
with extreme caution, if at all, if there is a history of this 
disorder. It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide) 
therapy may be a causative factor in the development of 
lens opacities in adult glaucoma patients. This phenome- 
non is apparently (a) dose-related, since it has not been ob- 
served with 0.03%, bu: only with the higher strengths; (b) 
selective in character, since some patients have tolerated 
many years of treatment with the highest strength of the 
drug without lens changes; (c) age-related, since lens opac- 
ities associated with this medication are virtually unknown 
in children; and (d) species specific, since attempts to 
produce comparable effects in experimental animals have 
been unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, espe- 
cially in eyes with narrow angles. 

Resistance to the medication may appear in some 
patients after many months of therapy; usually the re- 
sponse can be restored by changing to another medica- 
tion for a short time. 

(systemic) Rarely, systemic effects may appear such 


as gastrointestinal spasm, nausea, vomiting, diarrhea, in- 


creased secretion of lacrimal, salivary or sweat glands, 


tightness in the chest, bradycardia, etc. Muscle weakness 
and one case of localized paresthesias have been re- 


ported. Lowering of blood cholinesterase level frequently 
occurs during long term therapy and is an indication of 
Systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg./ Kg., |.V.; arti- 
ficial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% solution; 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.125% solution; 12.5 mg. package for 0.25% solution. 
[Also contains potassium acetate (sodium hydroxide or 
acetic acid may have been incorporated to adjust pH dur- 
ing manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid, and exsiccated sodium phosphate. ] 





The Cphthalmos Division 
AYERST LABORATORIES ? 
New York, N.Y. 10017 


7127. 
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TRY OUR NEW MATH! 


2 +10+15 = UNIKAT 


2 MODERN STYLES, for Men and Women 
10 SIZES, from 42 to 48, for precise comfortable fitting 


15 POWERS, from + 8.00 to + 15.50, in half-diopter steps, 
for better vision 


All adds up to the best temporary cataract glasses ! 


UNIKAT 











N UNIVERSAL 
T ) ORL THAL MG POST OFFICE BOX 3144 
Py) PRODUCTS INC HOUSTON, TEXAS 77001 
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MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #291/2 


e Efective in maintaining lowered intraocular pressure in 
cetfain cases of open angle glaucoma by reducing the 
face of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
mere than 50% of eyes with open angle glaucoma.* 


e Aids in breaking posterior synechiae in uveitis. 
EPINEPHRINE 1% 


(Epinephaine Bitartrete 1.82%) 
#292 


pier or ay 231 Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 


STERILE OPHTHALMIC | $ ; 
SOLUTION #8 preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
PRÉRMACAL LABORATORIES, Inc : 2% (as Bitartrate 3.64%), Product #29. 


qu ousmTY €T. 
QUINGr 69, MASS. USA 


Both sclutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 


Above solutions are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 

Use with caution in presence of sypertension. with plastic dropper. X& only 
Complete Ophthalmologica Originators of 

Formulary Available On Requast Stabilized Epinephrine Collyria 


* BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S.A 02169 — Area Code 617 - 479-2680 
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TONOMETER s RECORDER 


Continuous recording or individual record 
form. Records each eye in a different color 
with no-mess cartridge pens. [ | Deluxe, long-scale meter with integral 
Friedenwald regression scales. Tungsten alloy weights. | | Solid- 
state electronics. Epoxy-glass printed circuitry. Micro-finished 

probe surfaces. | | Compact, lightweight. Power cord, footswitch 
spare pens, calibration standards enclosed. [ | Inkless recording 
without the expense of heat-sensitive paper. 


BERKELEY BIO-ENGINEERING, INC. “AJO” 


1215 Fourth Street / Berkeley, California 94710 
C] Please send me more information on the new 720 Tonographer. 


Name * H i M E l = : à » EE 4 - 


Address bd n x t, = A _ = < nci NEM Xo s 





City — E o. i d i _ Zip m 5 IPREnB. — pm (PE 
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QUESTIONS ABOU 
THE QUESTIONS 








1. What makes PHOTOGRAY lenses work? 
2. How fast do PHOTOGRAY lenses change? 
3. Will the darkening-fading process wear out? 


4. Do PHOTOGRAY lenses need breaking in? 
9. Gan PHOTOGRAY lenses 
be hardened or toughened? 
6. How do PHOTOGRAY lenses work in a car? 
f. In what types of lenses 
is PHOTOGRAY glass available? 


8. Is the darkening-fading process 
comfortable to the wearer? 
9. Do PHOTOGRAY glasses 
have a residual tint indoors? 
10. Will PHOTOGRAY glass be available 
inadarker sunglass version? 





Note: iors by your patients about PHOTOGRAY glasses that you think would be 
of bro them t» us. When we get e w ones, we'll answer them in another ad. 
If you'd like complete technical information on PHOTOGRAY lenses, just write to: Corning Optical 

Products Dept., Corning, New York 14830. 


If you get asked other quest 
ad interest, please send the 


HOTOGRAY LENSES. 
THE ANSWERS 


. PHOTOGRAY lenses are photochromic: sensitive to 
ultraviolet light. When sunlight strikes them, invisible 
microcrystals of silver halide become darkened. When 
the light is removed, the crystals clear again. 


2. Quite rapidly. In 60 seconds the lens is 75% darkened 
by sunlight and virtually fully darkened in 5 minutes. 
Removed from sunlight the lens clears half way in 5 
minutes and 75% in 20 minutes. At their darkest, 
PHOTOGRAY lenses have a light transmittance of 45% 
When clearest they have a light transmittance of 85%. 








3. No. The photochromic reaction is locked into the 
composition of the glass and is completely reversible. It 
will keep performing for a lifetime without changing 
its characteristics. 


4. Yes. Several complete darken-fade cycles are needed 
to bring PHOTOGRAY lenses up to their normal operating 
performance. 


5. Yes, Most definitely. PHOTOGRAY lenses can be 
heat-treated or tempered. The tempering time is slightly 
different from that needed for clear lenses. Corning 
publishes heat-treating tables that give settings for the 
more popular units available. 


6. Not too well. The window glass will screen out a lot of 
the ultraviolet light which activates the photochromic 
property of the lenses. This keeps the glass from 
darkening as fully as when it is exposed to direct sunlight. 


7. PHOTOGRAY lenses come in a full range of sizes—in both 
single-vision and 1 piece multi-focal types. 


8. Yes. The process, while quite rapid, is gradual enough 
to be imperceptible to the wearer. This, combined with 
the protection given by the darkened glass, is why 
PHOTOGRAY is known as the "comfort glass". 


9. Yes. It's a very light, hardly noticeable tint. 


10. Yes. Corning is currently in the final stages of 
developing a sunglass companion to PHOTOGRAY glass. 
Called PHOTOSUN"" glass, it's a true variable sunglass. 
PHOTOSUN lenses will be ready for introduction shortly. 


CORNING 


OPTICAL PRODUCTS 
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A vexing fitting problem is the «w-riding lens 
which does not move enough ss the patient 
blinks, resulting in tear stasis anc edema under 
the lens apex. This problem is more prevalent 
with the use of small thin lenses today, since 
there is less lid action exerted on t7»m; thus less 
movement. It is most common with plus and low- 
minus (under —3.00) single-cut lenses, since 
their thickness and consequent weizat pulls them 
down. Also, the steep outside rac:1is minimizes 
the upward pull of the lids. The p=rtia! blinking 
patient has the greatest problem wath such low- 
riding lenses, since his lids may not come down 
far enough to move the lenses, or may make just 
enough contaet to force the lenses down even 
farther. 


Past solutions to the problem hase been: (1) 
“Blink traming"; (2) Larger lens diameter, so 
that the lens edge would be held up under the 
upper lid, so that even slight blink action would 
give more lens movement and tear interchange. 
However, often neither measure was successful 
and lens wear was curtailed or discontinued. 


The ultra-thin MINUS CARRIER LENS of- 
fers new hope for these patients. I: can be made 
thinner than single-cut lenses, sinee plastic re- 
moved from the posterior surface by peripheral 
curves at *A", which requires increased center 
thickness in a single-cut lens, is instead replaced 
at the anterior periphery of the MINUS CAR- 
RIER LENS at “B” by using a flaz carrier curve 
which is parallel to or even flatter than the pos- 
terior peripheral curve. Thus, no increase in cen- 
ter thickness is needed. 


180 ST. PAUL ST. ROCHESTER 


CONTACT 
LENSES inc. 


THE ULTRA-THIN 
MINUS CARRIER 


CONTACT LENS 





- M 


m dii MINUS CARRIER PLANO LENS 


The MINUS CARRIER LENS attacks the 
problem of low riding in two ways: (1) Being 
thinner and lighter, there is less gravitational 
pull and better centering; (2) The flat anterior 
periphery provides more upward lid pull and 
lens movement. 


This lens can be fitted using the small thin lens 
technique, or as a larger diameter lens. As it is 
thinner and tends to be tighter, the preferred fit 
is as a small (7.8 to 8.8 mm) intra-palpebral fis- 
sure lens, free of the upper lid except during the 
blink. Due to its flat anterior periphery, even a 
partial blink will pick up the lens if the lid comes 
down several millimeters over the lens edge. If it 
still rides too low, or if the blink is too slight to 
pick up the lens, a larger diameter MINUS 
CARRIER LENS that positions under the up- 
per lid at all times should provide sufficient tear 
interchange, even with minimal blink action. 


STANLEY Gordon, President 


Please send special introductory 
offer and literature. 


N. Y. 14604 


Phone 716-232-6878 * Cable CONTAETLENS, Roch., N.Y 


e Metricon è Ultra-Thin Metricon e Astigmacon 
è Spiro-Vent e Tangential Periphery — e Gordon Bifocal 


SUBSIDIARY OF UNION CORP. N¥SE SYMBOL—UCO 











En ^ — X — Most ophthalmic solutions 

B —. start out sterile. But 
the OCUMETER^ 
helps this one 
stay that way. 


OCUMETER 
helps steroid 
solution stay sterile 
by eliminating a major 
cause of contamination 


—the eye dropper. 
Sterile, highly stable 


Ophthalmic Solution 


DECADRON* 

Phosphate 
(Dexamethasone Sodium 
Phosphate|MSD) 


0.1% Dexamethasone 
Phosphate Equivalent 

for mild acute iritis 
and nonpuruient 

: | conjunctivitis 
asap For prescribing infcrmation 
please see next page. 











for mild acute iritis and nonpurulent conjunctivitis - 





Sterile, highly stable 


Ophthalmic Solution 


DECADRON rj « 


(Dexamethasone Sodium 


Phosphate MSD) 


CONTRAINDICATIONS: 
DECADRON and NeoDECADRON 
should not be usec in the 
presence of infectious tuberculous 
lesions of the eye, chickenpox, 
early acute herpes simplex, 
vaccinia, the early acute stages of 
most viral diseases of the cornea 
and conjunctiva, acute purulent 
untreated infections cf the 
conjunctiva and lids, suspected 
ocular or aural fungal infection, 
perforated ear drum. Sensitivity 
to components is also a 
contraindication. 


PRECAUTIONS: DECADRON: Like 
all adrenal corticosteroids, may 
sometimes mask, activate, or 
enhance incipient infection. 
Whenever possibility of infection 
exists, suitable antibiotic agents 
or a steroid-antibiotic preparation 
(such as NeoDECADRON) should 
be considered. If infections do not 
respond promptly, therapy should 
be discontinued until the infection 
has been adequately controlled 

by other measures. 


Systemic side effects may occur 
with extensive use of steroids. 
Rarely, ocular herpes simplex has 
been reported in patients 
receiving adrenocortical steroids 
systemically or locally in the eye 
for other conditions. 


Not all steroid ophthalmic solutions 
stay sterile during the days and weeks of 
therapy. But this one is more apt to— 
Ophthalmic Solution DECADRON 
Phosphate (Dexamethasone Sodium 
Phosphate, MSD) in the OCUMETER* 
elim:nates a common source of contami- 
nation—the eye dropper. 

Uniform dosage, drop after drop 

Each drop of Ophthalmic Solution 
DECADRON Phosphate contains the 
same dosage of steroid. And, with a gentle 
squeeze, the OCUMETER measures out 
one drop at a time. So your patient 
can conveniently get the steroid dose you 


want her to have, wherever she is. 


Each cc. contains dexamethasone sodium phosphate 
equivalent to 1 mg. (0.1%) dexamethasone phosphate. 
Also available as DECADRON® Phosphate Ophthalmic 
Ointment (0.05%); and as NeoDECADRON*€ Ophthalmic 
Solution containing dexamethasone sodium phosphate 


equivalent to 1 mg. (0.1%) dexamethasone phosphate and 
neomycin sulfate equivalent to 3.5 mg. neomycin base in 


each cc.; and NeoDECADRON® Ophthalmic Ointment, 


containing dexamethasone sodium phosphate equivalent 
to 0.5 mg. (0.05%) dexamethasone phosphate and neomy- 
cin sulfate equivalent to 3.5 mg. neomycin base per gram. 


As v th other corticosteroids, 
increased intraocular tension can 
follow extended local use (1-2 
weeks or more) of dexamethasone 
sodium phosphate. Since 
increased intraocular tension can 
lead to loss of vision, this 

poss bility should be kept in mind 
and -opical administration used 
only under adequate tonometric 
Supervision, particularly in 
patients known to have glaucoma, 
or whose family history includes 
glaucoma. 


In those diseases causing thinning 
of the cornea, perforation has 
been known to have occurred with 
the use of topical steroids. 
Rep-rts in the literature indicate 
that, rarely, protracted use of 
topical corticosteroids in the eye 
may »e associated with the 
deve-«opment of posterior 
subcapsular cataracts. Hereditary 
and degenerative eye diseases in 
geneal do not show any response 
to treatment with these 
preparations. 


Stubborn cases of anterior 
segment eye disease may require 
systemic adrenocortical hormone 
therzpy. When the deeper ocular 
structures are involved, systemic 
therapy is necessary. 


NeoDECADRON: A few individuals 
may be sensitive to one or 

more of the components of 
NeoDECADRON. If any reaction 
indicating sensitivity is observed, 
discontinue use. Sensitivity to 
neomycin may occasionally 
develop, especially when it is 
applied to abraded skin. Some 
reports in the current literature 
point to an increase in the number 
of persons sensitive to neomycin. 


Use of any antibiotic agent may 
result in overgrowth of fungi or 
other organisms not susceptible 
to the antibiotic, necessitating 
prompt medical attention for such 
new infections. 


As the safety of topical steroids 
during pregnancy has not been 
confirmed, they should not be 
used for extended periods during 
pregnancy. 


For more detailed information, 
consult your MSD Representative ) 
or see the Direction Circular. 
Merck Sharp & Dohme Division of 
Merck & Co., Inc., West Point, 

Pa. 19486 


MSD merck SHARP & DOHME, 
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BY ALL MEANS! 


Armorlite originated the world's first hard resin 
lenses in 1947, and has been perfecting them ever 
since. We make more types of these modern lenses 
than any one else, and they have a reputation for 
unsurpassed quality. We make only hard resin 
lenses and we do it in earnest; they are not a side- 
line with us. 

When you think patient care and protection, 
think Armorlites, by all means. 


ARMORLITE, INC. 


Indications: Relief and manage- 
ment of nonpurulent Blepharitis and 
Conjunctivitis. 


Dosage: Initially, 1 or 2 drops 
placed in the conjunctival sac every 
hour until improvement occurs. 

Thereafter, 1 or 2 drops 2 to 4 
times daily. 

Composition: 

Prednisolone-21-phosphate 


BORN eee itéesderbdb d 0.2596 
(Equivalent to Precnisolone 0.296) 
Sulfacetamide sodium ....10.096 
Phenylephrine HCI ...... 0.125% 
Methylparaben .......... 0.02% 
Propylparaben .......... 0.005% 


In a stabilized aqueous solution 
containing sodium thiosulfate and 
*SMP-68 (a combination of polyoxy- 
propylene compound and polysor- 
bate 80). 


Effectiveness: The antibacterial 
spectrum of Vasocidin is particularly. 
effective against the gram positive 
pyogenic cocci; E. coli, N. gonor- 
rhoeae, Koch-Weeks bacillus and 
other bacteria susceptible to sul- 
facetamide. Because Vasocidin is a 
true solution, dosage is uniform and 
each drop is free of any irritating 
particles. The Vasocidin vehicle en- 
hances the dispersion of active com- 
ponents. Sulfacetamide combats a 
wide range of pathogens; predniso- 
lone reduces inflammatory reaction; 
phenylephrine relieves hyperemia. 
Local effects of active therapeutic 
agents appear to be prolonged by 
phenylephrine-induced vasocon- 
striction. 


Caution: Federal law prohibits dis- 
pensing without prescription. 

Contraindications: Steroids are 
contraindicated in dendritic ulcers 
(herpes simplex), vaccinia, varicella 
and most other viral diseases of the 
cornea and conjunctiva, as well as 
in fungal and tubercular ocular dis- 
ease. Contraindicated in the treat- 
ment of purulent conjunctivitis or 
blepharitis. Should not be used by 
persons with narrow-angle glaucoma 
or those sensitive to sulfonamides. 
If irritation persists or increases, dis- 
continue use and consult physician. 


Side Effects: Extended use of topi- 
cal steroid therapy may cause in- 
creased intraocular pressure in 
certain individuals. It is advisable 
that intraocular pressure be checked 
frequently. In those diseases caus- 
ing thinning of the cornea, perfora- 
tion has been known to occur with 
the use of topical steroids. 

Vasocidin is sterile when pack- 
aged. To prevent contaminating the 
dropper tip and solution, care should 
be taken not to touch the eyelids or 
surrounding area with the dropper 
tip of bottle. Keep container tightly 
closed. 


Supplied: Plastic dropper-tipped 
vials, 5 cc. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 
New Brunswick. N.J. 08902 


It's alousy feeling 
towoke up inthe morning 
with your eyelids 
stuck together. 


No medication residue with Vasocidin. 
Nothing to wash away in the morning. 
it's an antibacterial, steroid, decon- 
gestant combination in true solution. 
Works fast because it disperses fast. 
Helps relieve nonpurulent blepharitis 
and conjunctivitis more effectively. 
Starts the day right. 


Vasocioin 


a cleor solution thot isnt sticky 








| AMERICAN OPTICAL 


CORPORATION 
Optical Products Division + Southbridge, Mass. 01550 


OTH Registered sy American Optical Corporation. 
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When fitting contact lenses: to guard 


against the risk of infection inherent in 
the use of sodium fluorescein solutions, stain 
eyes with sterile Fluor-I-Strip-A. T. 
No excess fluorescein to stain the 






conjunctiva at the temporal side. For all these 


benefits: Specify Ayerst 


FLUOR-I-STRIP-A. T. 
(sodium fluorescein) 


STERILE OPHTHALMIC APPLICATORS. 





Each applicator contains not less sorbate 80, boric acid, potassium 
than 1.0 mg. sodium fluorescein chloride, and sodium carbonate. UU 
—provided by precise impregna- Supplied: No. 1048—Boxes of 
tion with a solution of sodium 100 envelopes, each envelope 
fluorescein and 0.5% chlorobu- containing 2 firm sterile applica- The Ophthalmos Divisi 


on 
die AYERST LABORATORIES 
tano! (chloral derivative), poly- tors—one for each eye. New York, N.Y. 10017 7047 
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MEDICAL 


INSTRUMENT 
RESEARCH 
| ASSOCIATES, INC. 





invites you to a 
demonstration of the new 


= ARGON LASER COAGULATOR 
= PHOTO FLASH ATTACHMENT 


for the Haag-Streit Slit Lamp 


at Booth #100 
A.A.O.O. 76th Annual Meeting 
Las Vegas, September 19-23, 1971 


. MEDICAL INSTRUMENT RESEARCH ASSOCIATES INC. 150 CAU SEWAY STREET, BOSTON, MASS, 02114 * TEI E 


A complete examinatien center in one compact modular unit. 


DA-LAUR 
OMNIBUS 
UNITS — 


with add-on 
extension desk 
and instrument 
case 








The most sophisticated ophthalmic 
control unit available today. Lets you 
conduct the entire examination from 
your chair by remote control. 


e Unmatched accessibility — 
base of unit contains 5 drawers, 
easily accessible even with writing 
slide open. 


@ Optional desk extension — 
for lensometer, telephone, etc. 
Standard is shown, other sizes and 
shapes available. 






ANIMATED 
PUPPY UNIT 


maintains fixation 
during examination. 
Illuminated puppy's 
motion and bark keep 
children attentively 
fixing. Unit has 
standard adult white 
fixation light, changing 
color fixation light, and 
Worth 4-dot test — 
each with its own 
control switch. Shown 
with optioral 
projector screen. 


€ Optional instrument case — 
holds and protects your diagnostic 
instruments. 


e Adaptable to any and 
all requirements — 
trial lenses are illuminated and com- 
plete controls can be provided for 
instruments, room lights, chart 
lights and testing devices. 


e Available with automatic controls — 
when you pick up your ophthalmo- 
scope for example, it activates auto- 
matically, room lights go out and 
fixation light appears. A DA-LAUR 


original. 
See us in Write today 
Booths 16-17-18 & for complete 
at the aur product catalog 


Academy Meeting. and price list. 





DA-LAUR INCORPORATED 


DEPT. J, 75A SPRING STREET - WEST ROXBURY, MASSACHUSETTS 02132 
Designed by ophthalmologists for ophthalmologists® 
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pial Iatamint 


An Urban* modified Zeiss-Barraquer 
or Cine-Barraquer microscope... 


wut ecgp 
MICRO DU 


d c 


as used by Dr. B. E. Cohan, 
University of Michigan 
1 












M-7987-C 
E-6186-16 





M-7988-B 


For Surgeon and Assistant: 


Provides two binoculars (M-7988-B) Illumination: both homogeneous & 
Provides three binoculars (M-7987) slit 
Wide field eyepieces Assistant's observation angle same 


Special tele-objective f150/200 mm as surgeon's with Urban* Beam 


for greater depth of field Splitter 
Special Rotatable Urban dual bin- 35mm still*, 16mm movie*, or 
ocular beam splitter closed circuit TV* available 


Write for additional information. 


Please specify with or without photographic equipment. 
*Urban Engineering Company 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 


New York Showroom: 629 Park Avenue 
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MIS ae 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 







VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


simplifies gonioscopy in 
upright and recumbent 
positions 


Reduces fluid spillage 


Felps maintain a tight 
lens fit 





e index of refraction 1.336 
aN Apply small amount of Gel to inner surface of Gonio lens. 
Feth \ 

M nÀ Available in 4 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 • 479-2680 








porn Tree 


Like trend-setting CM-II, the new Mentor* CM-III Portable Operating Micro- ss ^ 


scope gives total freedom to the surgeon— freedom to swing the micro- 
scope in when he wants it, out when he doesn't, freedom to turn away 
momentarily, freedom to carry it anywhere and set it up quickly, 
freedom from wearing or holding any equipment. 

What's new is CM-III's steadiness. We have entirely rede- 
signed the arm, pivot, and clamp for firmer, smoother action. 
When you swing it back in you return to the same focus, same 
angle, and same field of view without readjustment. (It's 
parafocal.) The maneuvering handles are sterilizable. 

And the coaxial light source. The neat pool of light makes 
finding the subject much easier, then illuminates it at an 

intensity of 600 foot-candles. 
The optics present a bright, 
wide, flat field at your choice 
of magnification — 7X, 10.5X, 
or 14X. 
The price of the CM-III, 
complete with 
attractive, light- 
weight carrying case, 
is only $1060. Let us send 
you complete information. Mentor Division, 
Codman & Shurtleff, Inc., Randolph, 
Mass. 02368. 


Codman Mentor 


DIVISION 


4112s COREE FOP EPIHIRESEPT TE PECCHURHPEPTEERPIEMR un 9 
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Invisible bifocals are no longer a novelty, 
so when you prescribe them... 


specify YOUNGERS, and here's why! 


Younger Seamless Lenses were introduced almost fifteen years ago and have been 
actively promoted ever since. When a sufficient market for this type of lens was 
created, other invisible bifocals were ntroduced. Mcst are based on the somewhat 
dubious assumption that the humaa eye can effortlessly seek a "graduated" 
power which would give adequate vision at a predetermined distance. 


Fine in theory — but in actual pract ce, certain optical aber- 
rations are thus introduced, such as undesirable lateral 
astigmatism in measurable amounts. when any part of 
the lens other than optical center s used. This, in 
turn, can be aggravated by an Rx w th the cylinder 
correction at odds with the lens fields. 






Not so with Younger Seamless L»nses, because 
these fine lenses are ground on the sound ophthal- 
mic principle that the patient must have non- 
aberrated distance and reading arcas for efficien: 
vision. To achieve this, Youngers are ground with 
only a narrow transition zone between two optically 
correct powers which can be instantly checked with 
conventional instruments merely bx masking off the 
transition zone and taking a reacing as on any 
ordinary bifocal! 


And if you're concerned about the width of the 
transition zone, be assured that it s narrow! 
It's true the original Younger Lens kad a wide 
transition zone, but credit fifteen years of con- 
stant research and modern technology for re- 
ducing this zone to manageable wicth. 


If you haven't inspected a Younger 3eamless Lens recently, do so now. You'll 

be pleasantly surprised and your patients will be exceptionally grateful. Re- 

member: if your patient isn't satisted, the lenses will be replaced with multi- 

focal blanks of ycur choice. 

Younger Lenses are available 

through most independent labs 

and all American Optical 
branches ...in glass or hard R 


YOWNGE — 


MANUFACTURING CO. 3788 S. BROADWAY PL. * LOS ANGELES, CAL. 90007 














eyes need Vasocon-A. Long-lasting - 
histamine Reduces conjunetival hyperemia ii 
ocular allergies. Relieves burning and itchir 
in the swan. |2^ o c a 

CAUT ON: Federal law prohibits dis 
See packaze insert before prescrib nS c 

COMP SITION: Naphazoline HCL, 
0.5%; boric acid, 1.2%; sodium carbon: 
phenylmercuric acetate (preservative 0 

SIDE =FFECTS: Except for transit 
rarely been encountered. — 
CONTRAINDICATIONS: Should no 


















angle glascoma. If irritation persists € 
vised to discontinue use andreturn to 
SUPPLE D: 15 cc plastic droppe 


Smith, M ler & Patch, Ine? 














Occupational Vision Studies 
(From Study #25, Volume II, 

Guide to Oczupctional 

and Other Visual Needs) 


Boating 


( Power Boats ) 


THE VISION-EASE CORPORATION 
St. Cloud, Minneseta 56301 


When "boating" is mentioned as an occupatiot 
or an avocation, the first thought that comes to' 
mind is "glare protection", which is a perfectly 
obvious visual need of the man who spends 
time on the water. 

What is not generally recognized is that the 
boating enthusiast has an astonishing range o 
vision needs, from the ability to read the fine 
print of a chart through the arm's-length require 
ments of power boat operation to the good 
distance vision necessary to travel over large 
expanses of water. 

And when you consider that the sailor also 
may maintain his own machinery, tie fishing 
flies and need to judge distances accurately, 
itis perfectly obvious that he has a much wider 
range of vision needs than appears on the 
surface. 

That's where Vision-Ease comes in, because 
there is a Vision-Ease multifocal form for any o 
the boat operator's needs. Ask your lab. 


Vision-Ease has a one-quality line . .. the finest. 
This is what your patient gets when you specify Vision-Ease. 








Here's a gift from us 


to you to your patient 


When you receive your 2Obrig/ 
MCLS Auto-Edged* contac: lenses, 
your patient gets an unexpected 
surprise package. We call it the 
Obrig Patient Kit and it ircludes 
your patient's lenses, plus starter 
packagesofthe new contact Ens so- 
lutions trom Milroy Laboratories ** 


Obrig 


Medical Contact Lens Service, Inc. 


Obrig ae Inc. 





another member of the now famous 
Milton Roy family. Just one more 
example of the increasing depth 
of research and development pro- 
vided you by Obrig/MCLS. 

For additional information and 
price list on the new Obrig contact 
lens solution contact: 





O. Bex 1899 PO. Box 1321 
Sarasota, "Ronde 33578 Milwaukee, Wisconsin 53201 
Mi ton Roy Compan es 


*Milton Roy Reg. T.M. 
**Division of Milton Roy Company 





Significant new findings 


Drug penetration 
into the human eye 





for the first time 
independent research relates ocular 
drug penetration in humans 
to your choice of ophthalmic vehicles 


Proof of penetration—new fluorophotometry concentration/duration study! 


Using a slit lamp fluorophotometer, “the 

effects of ophthalmic vehicles on the intraocular 
penetration of topical fluorescein in man” 

were determined. Quantitative data o^ ocular 
penetration of this drug, in man, in vive, 

are presented. 


The study 


Fluorescein combined with hydroxyp*opyl 
methylcellulose 0.5%, polyvinyl alcohol 1.4% 
and aqueous; each vehicle instilled ir she 

eyes of 20 normal subjects; each subsect served 
as his own control; hourly measurements of 
attained drug concentration were mede 
quantitatively using a slitlamp fluorop* otometer. 


The findings 

CORNEA 

Over a three hour period, hydroxypropyl 
rnethylcellulose produced corneal drug levels 
6576 higher than polyvinyl alcohol and 4396 
higher than the aqueous vehicles. 1 
EQUEOUS HUMOR 

Over a three hour period, hydroxypropyl 
methylcellulose produced aqueous humor 
drug levels 93% higher than polyvinyl alcohol 
end 42% higher than the aqueous vehicle.tt 


The authentication 


The authors state that their findings may, 

or may not, be true for drugs other than 
fluorescein. However, the findings reported 
ebove were achieved consistently and 
reproducibly; data were analyzed and tested 
for significance on a computer. 





lsopto vehicle (hydroxypropyl methylcellulose 0.5%) 
produced significantly higher drug penetration and concentration 
compared with 1.4% polyvinyl alcohol or aqueous vehicles. 


tConcentration in human cornea ttConcentration in human aqueous humor 
Corneal fluorescein concentration after topical Aqueous humor fluorescein concentration after 
2% fluorescein in various vehicles. topical 2% fluorescein in various vehicles. 





Adapted from Waltman, S.R. and Patrowicz, T.C.. Effects of hydroxypropyl methylcellulose 
and polyvinyl alcohol on intraocular penetration of topical fluorescein in man, Invest. Ophthal. 9.966, 1970 


...therefore, when penetration makes the clinical difference 


—— 


when infectious inflammations 
demand a long-lasting 
sulfa/steroid 


The sopto" Cetapred vehicle makes for greater concentrations: 
ot aria in eur tissue. Combined with broad. 

anti-infective range, the high levels of anti-intlammatory action 
provide rapid and prolonged relief of symptoms — 
pain/hyperemia/exudation — greater therapeutic efficacy, and 
maximum patient comfort. 


Cetapred® Ophthalmic Preparations: 

Description: Solution: Sterile, containing: Active: Sodium Sulfacetamide 
10%, Prednisolone Acetate 0.25%: Vehicle: Hydroxypropyl Methylcellulose 
0.5%: Preservatives: Thimerosal 0.01%, Sodium Thiosulfate 0.1%: /nactive: 
Sodium Biphosphate, Dried Sodium Phosphate, Hydrochloric Acid (to ad- 
just DH), Purified Water. 

Ointment: Sterile, containing: Active: Sodium Sulfacetamide 10%. Prednis- 
olone Acetate 0.25%; Preservatives: Methylparaben 0.05%, Propylparaben 
0.01% Inactive: White Petrolatum, Anhydrous Liquid Lanolin, Mineral Oil. 
Precautions— Adverse Reactions: Extended use may Cause increased in- 
traocular pressure, which should be checked frequently. Perforation may s 
OCCUr in diseases causing thinning of the cornea. Institute other therapy if 
favorable response is not obtained within reasonable period. Discontinue if 
sensitivity occurs. 

Contraindications: tuberculosis, fungal, and most viral lesions of the eye; 
vaccinia; varicella; acute purulent conjunctivitis, acute purulant blepharitis. 
Supplied: In 5 cc and 15 cc Drop-Tainer* dispensers: sterile ointment in 
1/8 oz. tubes. 


References: 1. Waltman, S R. and Patrowicz. T.C.: Invest Ophthal, 9:966, 1970 
2. Linn, M.L. and Jones, L T. Amer J Ophthal. 65:76. 1968 





long-lasting activity 
at these demand sites: 


Lid Conjunctiva Cornea 





because Isopto; the ideal ophthalmic vehicle, has ‘staying power 


extended surface coverage (over cornea, conjunctiva, lids} 
extended contact time— resists drug washout’ 
extended activity and corneal penetration 


ISOPIO 
CETAPRED 


sodium sulfacetamide 10%; prednisolone acetate* 0.25%; 
vehicle: hydroxypropyl methylcellulose 0.5% 


Penetrates into cornea and conjunctiva... 
and stays there longer 


and for uninterrupted therapy...at night, add 
sterile Cetapred' Ointment 





g *Licensed under U.S. Patent 3,134,718 
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NEW DEVELOPMENTS . 


ORA SERRATA ATTACHMENT TO THE 
GO_DMANN 3 MIRROR LENS 


The periphery of the fundus near the ora serrata and the 
ciliery body cannot be examined under normal conditions 
with the 3-mirror lens alone. The ora serrata attachment 
along with the 3-mirror lens allows the observation of these 
most peripheral parts in its entire circumference. 


The attachment is shaped like the 3-mirror lens. Half a 
stee -ball is fixed to the scleral part of the attachment which 
presses on the sclera above the ora serrata so that the 
funcus at its periphery near the ora serrata can be seen 
in the gonio mirror of the 3-mirror lens. The ora attachment 
can be used either with the 3-mirror lens in a locked or 
moveable position. 





THE PERKINS HAND HELD APPLANATION TONOMETER 
ree LONNUS TURE LER 


e LIGHT WEIGHT 
* GOLDMANN PRISM 
e EASY TO USE 


GRIESHABER SURGICAL INSTRUMENTS 
(MADE IN SWITZERLAND) 





ALFRED P. POLL, INC. 
THE HOJSE OF QUALITY OPTICS 
40 WEST 55 STREET NEW YORK, NY 10019 


AR 


i» Las di ^ 


Stereo slit lamp photo showing zonular casn, See of F. E. Cignetti, M. D., Eye & Ear Hospital, Univ. of Pittsburgh 





Look deep Besides its purely optical advantages such as hig! 
resolution and large magnification range, the Zeis 
Photo Slit Lamp has two truly unique features 


into the eye First is the illumination system. It contains a 


. specially designed, built-in flash unit of extremely 
(stereoscopically) high power (720 watt-seconds). Because of the 
: : brilliance of this flash illumination system you car 
with this narrow the slit beam down as far as 0.05mm. The 
built-in aperture diaphragm creates a practically 


. parallel beam so that you can photograph in color 
Photo Slit Lam D. with great, really great, depth of focus anything 
that can be seen with the slit lamp biomicrosc op je 

And, second, you can do it stereoscopica 3 


tional photos as 3-dimensional biomicroscopy is to 
examination with a monocular microscope. And 
since observation is uninterrupted during photog 
raphy, you are assured of recording exactly what 
you see. A wide variety of attachments provides 
unmatched photographic versatility. You can, of 
course, use the Photo Slit Lamp, too, for regular 
biomicroscopy. 


For the full story, write Carl Zeiss, Inc., 444 5th 
Avenue, New York, N. Y. 10018. 


Nationwide service. 


THE GREAT NAME IN OPTICS 


: 


: WEST GERMANY 








AILANTA. ROSTON. CHICAGO. COLUMBUS. DENVER, HOUSTON, LOS ANGELES, PHILADELPHIA, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D. € 
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ROBERT MORRISON STANLEY GORDON JERRY HORNSTEIN PETE LANGENFELD GENE LUMPKIN 
Morrison Gordon Security Tex-O-Con Chandler 
Laboratories Inc. Contact Lenses Inc. Contact Lens Corp. Optics Inc. Laboratories Inc. 


b. ^ 


a message to all 


CONTACT LENS PRACTITIONERS 


The next few years promise tremendous changes in the contact lens field. New 


types of lenses, materials, equipment and fitting techniques will compete for the 
practitioner's time and attention. 


We believe the fitter will look to his laboratory for advice and instruction, as 
well as for the latest and best lenses. Thus, the need for dependable laboratories 
with research facilities, knowledgeable personnel and adequate resources, will 
be evident as never before. 


Recognizing this need, we have formed UNION OPTICS CORPORATION, 
comprising a select group of established laboratories under the leadership of 
respected contact lens authorities. This organization is now the second largest 
contact lens manufacturing entity in the U.S.A. We expect it to play a major part 
in research, development and improvement of contact lenses in the future. 


If you are not yet acquainted with our laboratories, we invite you to get in touch 
with the one nearest you. 


THE UNION CORPORATION UCO 


NYSE Symbol 


CHANDLER LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1011 P.O. Box 47472 
Houston, Texas 77001 Dallas, Texas 75247 
Phone 713-524-8408 Phone 214-638-2231 
SECURITY CONTACT LENS CORP. TEX-O-CON OPTICS INC. 
10513 Santa Monica Blvd. P.O. Box 3016 
Los Angeles, Calif. 90025 Little Rock, Ark. 72203 
Phone 213-272-8644 Phone 501-372-5441 
GORDON CONTACT LENSES INC. TEX-O-CON OPTICS INC. 
180 St. Paul Street P.O. Box 4346 
Rochester, N. Y. 14604 Jackson, Miss. 39216 
Phone 716-232-6878 Phone 601-362-2542 
MORRISON LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1771 P.O. Box 3916 
Harrisburg, Pa. 17105 Tulsa, Okla. 74114 


Phone 717-236-5057 Phone 918-749-1421 


Look what 
fluorescein fundus 
photography 

can tell you. 








This fluorescein angiogram of a diabetic retinop 
athy, revealing a gross vasculopathy in micro and 
macro vessels, is only one example of the results 
that can be easily obtained with the new Zeiss 
Fundus Flash Il. Of the many features of this 
unique instrument, four are particularly worth 
citing here: 

(1) The light source, adjustable for low, medium 
or high intensity, with low heat, fast recycling, 
short warm-up (0.5 sec.) and long flash tube life. 

(2) The built-in digital data timing system which 
indicates automatically the time lapse between 
photographs. 

(3) The control system which allows preselec 
tion of frame sequences from 1 to 4 frames/sec., 
time exposures, and automatic shutoff of fiim 
transport after a selected number of frames 

(4) The exclusive Allen Stereo Separator for 
taking stereo photographs automatically with no 
equipment adjustment. 


For complete details on the many other features 
of this easy-to-use instrument, write Carl Zeiss, 
Inc., 444 5th Avenue, New York, N. Y. 10018. 


Nationwide service. 


THE GREAT NAME IN OPTICS 


WEST GERMANY 





ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, LOS ANGELES, PHILADELPHIA, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON 


oropter 


ower range sphs. —200 to 4-25 75D cyls. —875D 
orneal vertex distances from 12 mm to 24 mm determined with accuracy 
ertical height adjustment and independent P. D. adjustment 
terchangeable cross cylinders 
enses anti-reflection coated and corrected curves 
ilot lamp activated by forehead rest to ensure correct corneal distance 
olarised filters for balancing test 
ngled tilt device for reading position 
uminated and magnified reading scales 

o-piece reading rod with magnetic holder - 4 near-vision test cards 
ermetically sealed against dust and humidity 
ounterbalanced self-levelling suspension arm 





ALFRED P. PARSONS OSTERTAG 
PO LE. IN E Optical Laboratories Optical Service, Inc. f 
40 West 55th Street 441 Sutter Street 3851 Washington Boulevard 


New York, New York 10019 San Francisco, Calif. 94108 St. Louis, Missouri 63108 





but rarely 
sensitizes 


For bacterial infections of the external 
eye, including conjunctivitis, due to 

susceptible organisms. Provides a 

broad spectrum of antibacterial 

activity. Rarely sensitizes. Particularly 
| helpful for patients who have shown a 
a previous sensitivity to other topical 

pean a antibiotics. 


Available in %-oz. tube with 
ophthalmic tip. 


Contraindications: This product is 

contraindicated in those individuals who 
have shown "ypersensitty y to any of its 
components. 


Caution: As with other antibiotic products, 

prolonged use may result in overgrowth 

of nonsusceptible organisms,including 

wr. fungi. Appropriate measures should be 
CR. ‘taken, ìt this occurs... 5 















Complete iteratie available on i request from 
S oretesstppet Services Dept. PML.- 


Burroughs Wellcome Co. 
Research Triangle Park ` 
“North Tarbes. 7109. 





| OPHTHALMIC 





OINTMENT 


“Each gram contains: Aerosporin* brand. Pol 
myxin B Sulfate 10,000 units; Zinc Bacitrae 
' 500 units, in special white-petrolatum Q.S: 
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THE TOPCON SYSTEM 


RETINAL CAMERA Model TRC-F | 


The TOPCON Retinal Camera, Model TRC-F, is an accurate, well designed instrument ideal for 
obtaining distinct 35mm color and black & white photographs of the anterior ocular structures 
and fundus. Direct observation is possible during fluorescein angiography at two frames per 
second with a working distance of approximately 75mm from the cornea. The patient’s name 
and frame sequence are recorded on the film. 


A wide range of accessories includes (A) Polaroid? camera attachment, (B) bulk film 
magazine, (C) stereo and magnifying attachments and D) motor drive. 


We invite you to inspect this 
important diagnostic tool at our 
showroom. 














Write or call for descriptive 
information on this or many other 
fine Topcon ophthalmic 
instruments. 


TOPCON INSTRUMENT CORPORATION OF AMERICA 
170 FIFTH AVENUE 

NEW YORK, N. Y. 10010 

(212) 924-6366 
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NOW! YOU CAN PERFORM 
CENTRAL FIELD PLOTTING 
TESTS QUICKER, EASIER 
MORE ACCURATELY 

THAN EVER BEFORE! 


Allied offers a true tangent screen method — with 
automatic recording for plotting central visual fields 





a S ia. tei — en = 


ALLIED OPHTHALMIC EQUIPMENT CORP. 
The pathology revealed by routine 5924 Madison St., Morton Grove, lll. 60053 
field testing can be of major im- 
portance. 

How does the Allied photo field 
plotting unit make these tests 
easier and more accurate? 
Request details. 


Please send full details on the Allied Photo Fielc 
Plotting Unit. 


NAME 


| ADDRESS 


LAST YEAR | 
WE TOLD YOU ABOUT THE 
«PRESSURE-SPARING?^ EFFECT 
OF HMS... 


mearysone 











„APPA | NTLY YOU W" NT 
Tu KNOW MOR . 


SO TAKE THIS NEW LOOK 














AT HMS. 


Drawing on nearly seven years of ex- 
ensive clinical research experience, let's 
'onsider those questions you have asked 
nost frequently. 


"Is HMS too mild to benefit 
ny patients with inflammatory 
:onditions?"' 

[n the past five years, numerous inde- 
5endent studies on HMS (medrysone) 
hive been published including those by 
Becker, and Thygeson.'+ Virtually all 
have reached the same conclusions: 
HMS is an effective treatment for super- 
ficial ocular inflammations. 

Additionally, in a recent survey, 76% 
of the ophthalmologists interviewed who 
had tried HMS, found it effective when 
used for the recommended conditions. > 


"What therapeutic possibili- 
ties are now open to me, with 
HMS, that were not available 
with other mild steroids?” 

First, over 30% of the population 1s 
likely to respond to eds with an in- 
termediate to high increase in intraocular 
pressure; steroid use with these patients 
must therefore be selective and cautious.^ 
With HMS, most of these patients now 
can safelv receive long-term steroid 
treatment. 

Secondly, there are those glaucoma 
patients who must be treated specifically 
with epinephrine but are nevertheless 
sensitive to this drug. With I IMS as con- 
comitant therapv, Becker and Kolker 
reported that die was "sufficient. 1m- 
provement in glaucoma control so as to 
avoid surgery” by allowing continuation 
of epinep rine therapy. ’ 


f 


"| haven't seen a rise in IOP 
with mild steroids. Isn't the 
real concern with the more 
potent steroids?" 

There is ample evidence that .1% dexa- 
methasone produces significant increases 
in IOP'45, and even .12% prednisolone, 
the mildest of the commercially available 
ophthalmic steroids, has the potential to 
increase IOP. Conversely, Doctors Beck- 
er and Kolker found in their investiga- 
tional study that “medrysone (HMS) can 
be administered to patients four times a 
dav for periods of several months with 
essential v no elevation of intraocular 
pressure even in individuals highly sus- 
ceptible to such elevation. 7 


“Can I treat uveitis and iritis 
with HMS?” 


It is zot indicated for these conditions. 
Its merits should only be judged in those 
conditions where indicated: allergic and 
vernal conjunctivitis, episcleritis, and 
epinephrine sensitivity. 


"Ils HMS uncomfortable for 
the patient to use?” 

Results of a recent patient study 
showed that 96% of those tested found 
HMS completely comfortable in the 
eye.” Though early batches of the pro- 
duct did cause some minor irritation to 
the eyes of a few patients, this has not 
been a recurring problem. 


HMS medrysone) 


LIQUIFILM* OPHTHALMIC SUSPENSION 
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Prescribing Information for 


HM S (mearysone) 


LIQUIFILM* OPHTHALMIC SUSPENSION 


DESCRIPTION: Contains: 

NP VEM o roro FUB ela CRVI PME ROERERRE EIS 15s udin 1.096 
Liquifilm* (polyvinyl alcohol).....................ssssssss 1.4% 
with: benzalkonium chloride, disodium edetate, sodium 
chloride, potassium chloride, sodium phos hate monobasic 
monohydrate, sodium phosphate dibasic ie in ig methyl- 
cellulose, purified water, and sodium hydroxide or hydro- 
chloric acid if needed to adjust pH. HMS (medrysone) is 
related structurally more to progesterone than to other avail- 
able corticosteroids. 

INDICATIONS HMS (medrvsone) is effective in the treat- 
ment of allergic conjunctivitis, vernal conjunctivitis, epi- 
scleritis and epinephrine sensitivity. HMS (medrysone) is 
not indicated in iritis or uveitis as its therapeutic effective- 
ness has not been demonstrated. 

CONTRAINDICATIONS: 

HMS (medrysone) is contraindicated in the follow ing condi- 
tions: 

Acute untrcated purulent ocular infections. 

Acute herpes simplex (dendritic) keratitis. 

Viral discases of the conjunctiva and cornea. 

Ocular tuberculosis. 


. Fungal diseases of the eve. 


Hypersensitivity to any of the components of the drug. 
WARNINGS: 


. Infectious diseases of the eye may be masked, enhanced or 


activated by steroids. 


. Corneal or scleral perforation occasionally has been reported 


with pesos use of topical steroids. In high dosage they 
have been associated with corneal thinning. 


. Prolonged use of topical steroids mav increase intraocular 


pressure although data from 2 uncontrolled studies*" indicate 
that in patients with increased intraocular pressure and in 
those susceptible to a rise in jeg b vies! qun upon appli- 
cation of topical steroids, there is less effect on pressure with 
HMS than with dexamethasone or betamethasone. 
Prolonged use of topical corticosteroids may rarely be associ- 
ated with development of posterior subcapsular cataracts. 
Systemic absorption and systemic side effects may result 
with the use of topical steroids, 

PRECAUTIONS: 

HMS (medrysone) is not recommended for use in iritis and 
uveitis as its therapeutic effectiveness has not been demon- 
strated in these conditions. 

With. prolonged. use of HMS (medrysone) the intraocular 
pressure and lens should be examined periodically 

I persistent corneal ulceration where a steroid has been 
used, or is in use, fungal infection should be suspected. 

The use of topical steroids in pregnancy it 2 be limited 
to conditions serious enough to warrant such treatment, so 
that possible risk to the fetus may be justified by the expected 
benefit to the mother. 

ADVERSE REACTIONS: Occasional transient stinging and 
burning may occur on instillation. 

DOSAGE AND ADMINISTRATION: One drop instilled in 
the conjunctival sac up to every four hours. 

SUPPLY 

As a $ cc. sterile suspension in plastic dropper bottles on 
prescription only. 

NOTE. Bottles filled to one-half capacity for proper drop 
control. Do not freeze. 
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AIleRGAN Irvine, California/ Montreal, Canada 


FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools ac- 
credited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 
plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 


For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


Lo 


rio 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 


Main Office 
Allied Arts Buildings 


Branch Office 
2010 Tate Springs Road 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 
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A Closed Envelope of Compression 
Means Full Impact Resistance from Center to Bevel Crown 


Legielation requiring impact-resistant lenses 
in all prescriptions is on the books in several 
states. A federal regulation requiring them Is 
being considered. And with these acts 
comes the unsettling question of respon- 


sibility and liability for the protec- 
tive lenses you dispense. 

This unique and unretouched 
photograph shows in cross section 
three lenses heat-treated in a B&L 
Compact Heat-Treating Unit. Polar- 
ized light reveals the evenly bal- 
anced, compression-expansion 
stress structure that imparts so much 
extra strength. The continuous dark 
line marks the boundary between 
tension and compression layers. You 





can see that the compression layer IS C 
and uniformly thick; there are no opel 
for tension "leaks" or soft spots to giv 
under a tension shift. 


This 


BAUSCH & LOMB 


f Mark of Leadership 


kind of structural uniformity 1S | 
ble only with the even, low 
lence quenching of the ex¢ 
B&L large-orifice, high air 
process. A Compact Heat- Irt 


Unit produces lenses which | 
impact resistance far in exces: 
legal or proposed standards 
Experience the confidence í 
pensing the locked-in strenc 
lenses treated in B&L 
Unit. Ask your B&L Branch ol 
Distributor about this. 
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Only Glazcote lets the plastic 
eyeglass wearer see what hes missing. 


Just one dot of Glazcote® on each side of a plas- 
tic or hard resin lens fills hair line scratches and 
helps protect the lenses against future possible 
scratches. This unique product was developed 
for the Space Program, for use on spacecraft win- 
dows, and to clean, polish and protect astronauts’ 
plastic face shields. And continuous use of opti- 
cally clear Glazcote helps keep the lenses clean, 
static free, and polished as well as filling hair 


line scratches. AIIERGAN Irvine, Calif.; Montreal, Canada 


Recommend Glazcote...just a dot does it. ` 


If you already have 

this ophthalmic instrument, 
we have 25,999 others 

to choose from. 


| Koeppe Diagnostic Lens, manu- equip your entire office from top to 
ured exclusively by Parsons,isjust bottom, but we provide a detailed 
! of over 26,000 ophthalmic instru- office planning service designed ex- 
ts we supply. Everything from the — clusively for ophthalmologists. Write 
2 items like Retinoscope bulbs all for information on this free service 
way up to the big ones like hy- and a copy of our price list. They're 
ulic chairs. And not only can we both yours for the asking. 


RSONS OPTICAL LABORATORIES 
441 SUTTER STREET, SAN FRANCISCO, CALIF. 94108 
A DIVISION OF 
Ot A D i ya TOROA Lt Ot Or. GS DRI Di ia A f Ol DP Bt OF 
EXECUTIVE OFFICES: 3851 WASH'NGTON AVE., ST. LOUIS, MO. 63108 


O Clayton, Mo. Kirkwood, Mo. Richmond Heights, Mo. Overland, Mo. Springfield, Mo. Columbia, Mo. 
,Mo. Independence, Mo. Jefferson City, Mo. Little Rock, Ark. Oklahoma City, Okla. Tulsa, Okla. Alton. Mi. 
è, Hl Louisville, Ky. Paducah, Ky. Burlington, lowa Kansas City, Kansas Coffeyville, Kansas Omaha, Nebr. 
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DACRIOSE gives you complete 





control of ocular irrigation. | 
You can provide a gentle but J 


thoroughly cleansing "jet-like'' 


action ...or you can use' it - 





to wash away fluorescein — to wash 


and convenient irrigation of the eye 


you control the flow — sterile and 


drop-by-drop. 
This modern irrigating solution, | 
in the unique Jet-Stream dispenser, E iy 
is ready-to-use and self-sterilizing. uu 
Use DACRIOSE J 


[] In the office: after tonometry 
and gonioscopy — 


out secretions and discharges. 
O [n the emergency room: for quick, 
safe removal of foreign bodies. 
[In the operating room: for sterile 


pre- and post-operatively. 
[1 At the bedside: to clean and 
irrigate eyes — to save staff time. 


Formula: A sterile, stable, buffered isotonic 
solution of boric acid, sodium carbonate, 
potassium chloride. Preserved with 
benzalkonium chloride, 0.01%; with 0.01% 
disodium ethylenediamine tetraacetate. 





Warning: Do not dilute or reuse the solution. 
Do not touch dropper tip to eye or any surface 
as this may contaminate solution. 


Supply: 0.95 fl. oz. and 4 fl. oz. j 
plastic Trrigator bottles. ®) 


DACRIOSE | 
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"ELO ; 
coc — 





mh 


¥ 


EN a aE. > 


Sterile "n 


Dacriose | 
| SRDS RES SS ERN p 


Ophthalmic 
irrigating Solution 3 
JET-STREAM b 


dispenser | 
4 FL. 02. | ; (operc 
COOPER * COOPER LABORATORIES, INC. 


|I A DADA nm/aADIDO. MLN e 11m e QUA. à 





Aw p 


à AMERICAN JOURNAL OF OPHTHALMOLOGY 





Introducing A New Concept in 


Argon 
Laser 


Photocoagulation 


'Preferred method for treatment of retinal vascular diseases 


Portability within clinic area 

Indirect monocular retinal viewing 

Treatments easily given prone or seated 

Reproducible doses insured by miniature computer 
Single dial exposure control 

Special air-cooled (burst mode) argon laser 

System engineered for complete safety and reliability 
Compatible with use of Goldman corneal contact lens 


System adaptable to slit lamp viewing 


yecialists in Optical/Laser Instrumentation 





INC. 


^6 Lonsdale Street, Cincinnati, Ohio 45227, phone (513) 271-8696 


:'€. our booth at the AAOO meeting in September." 


/ 


LYNEX, INC. now offers the "Second 
Generation" Argon Laser 
Photocoagulator. The new LYNEX 
Model 4000 Photocoagulator permits 
treatments to be given with shorter 
exposures and higher peak powers 
than is possible with a conventional 
argon laser system. Such a portable 
compact system is possible because 
of a specially designed “Burst Mode" 
Argon Laser which requires only 

a standard 220 V. electrical outlet 
for operation. Water cooling is not 
required. A miniature (solid state 
electronic computer insures 

that the pre-selected doses are 
delivered precisely, safely, and with 
unerring reproducibility. A single 
dial provides complete control of 
the laser power and exposure time 
This unique exposure regulator 
insures that the same energy density 
is delivered to the retina 
independent of the changes in 
spot size which may be required 
during a treatment session. 


«vin Upucs—A true zoom unit, the Nikon Slit Lamp 
Microscope has continuous variable power from 7x 
to 35x. And yet, the image remains precisely cen- 
tered and in critical focus throughout the entire 
range of magnification. 

Simultaneous Photography — With the Nikon Slit 
Lamp Photo Attachment, you can view critically and 
photographically record exactly what you see—at 
the moment you see it. It is not necessary to remove 
your examining eye from the microscope to focus or 
use the camera. If needed you can freeze eye motion 
completely by use of strobe light. 

Unique Controls—The slit mechanism is precisely 
controlled by coaxial vertical and horizontal controls. 
You can continuously vary the size of the slit with 
either your right or left hand from one set of con- 
trols. And the degree of control is exceptional too. 





Both the width and length of the slit can be p 
cisely adjusted to complete extinction. 
Versatility—Designed primarily for office practi 
the Nikon Slit Lamp is equally at home, in the 
search laboratory. Equipped with the teaching he; 
it is highly suitable for the classroom too. And | 
all Nikon Ophthalmic Instruments, it is guarante 
for 10 years. 

We believe that once you examine a Nikon Zo 
Photo Slit Lamp Microscope, you'll be well on yc 
way to having the instrument you've always wani 
at half the price you thought you couldn't afford. 

Write for 8 page detailed brochure or call foi 
demonstration, Nikon, Inc. Instrument Divisic 
Subs. of Ehrenreich Photo-Optical Industries, In 
Garden City, N.Y. 11530. 516-248-5200. (In Cana 


Anglophoto Ltd., Ont.) EE 
Ef: 


Now, Nikon brings you 
the slit lamp 
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you though 


nt afford. 





... Whenever you want 
... aS Often as you want 
without your being there 








Now OCUTRON:* 


Dmm 


offers you visual fields 








The Ocutron® Visual Field Tester, developed by a leading ophthal- 
mologist, is a highly precise electronic instrument that automatically 
examines the visual field and records it permanently on the standard 
chart that you are accustomed to using and interpreting. 


Without the presence of doctor or nurse, the patient tests himself by 
push-button response to stimuli of standard light targets as they appear 
within the white hemisphere. This response is electrically registered 
on the chart. 


Difficult and time-consuming fields like the above glaucoma field are 
as easily and quickly tested as a simple normal field. 


Background may be lighted or not, as desired, for light or dark adapted 
fields. Built-in check on patient fixation and patient reliability. 


Particularly suitable for high volume performance. Simple enough for 
screening. Accurate enough for definitive, repeatable field study. 


For further information write for new literature 
or contact your ophthalmic distributor. 


OCUTRON COMPANY 


22500 South Woodland Road 
Cleveland, Ohio 44122 
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U.S. Patent Nos. 3,288,546 
and 3,421,498 
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This girl is a loser. Watch out for her kin 


They come to you for eye care, let yc 
spend much of your valuable time and sk 
fitting them with contact lenses, and the 
the moment they are out of your sight, thi 
will lose them—or so it seems to you. 


What do you do with a girl like that? Eas 
you offer contact lens insurance from HI 
Why RLI? That's easy, too. No involvemet 
no paperwork for you and complete, lo 
cost protection for your patient. RLI w 
practically guarantee she'll continue 
wear contacts no matter how often sl 
loses them! Get all the details today. RLI . 
the answer to the lost contact lens proble 


REPLACEMENT LENS, INC. 


804 Lehmann Building * Peoria, Illinois 61602 ü 
Telephone 309/676-0581 
“The company that cares about continuing eye care” 





We now insure ALL soft contact len 





FROM “HOVOCO" ... where leadership and experience work for you 


NEW FROM "HOVOCO 


Ora Serrata Attachment 
for the 
Goldmann 3-Mirror Lens 


Used in conjunction with 
the Goldmann 3-Mirror 
Lens, the new Haag-Streit 
Ora Serrata attachment 
provides observation of 
the periphery of the fun- 
dus in the region of the 
ora serrata and ciliary 
body. 


H3604 — Haag-Streit Ora 
Serrata Attachment $63.00 





Goldmann 3-Mirror Lens for ex- 
amination of the entire fundus 
and angle of the anterior cham- 
ber. Mirrors are arranged at an- 
gles of 59°, 67^, and 73° to the 
plano surface. 


H3609—Goldmann 3-Mirror 
Lits, LORE Leon $95.00 


H. O. V. Optical Co., Jue. 


A subsidiary of The House of Vision, Inc. 
137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602—Phone: (312) 346-0755 


SALES AND SERVICE CENTERS: 





CINCINNATI, OHIO MINNEAPOLIS, MINNESOTA 
DENVER, COLORADO NEW YORK, NEW YORK 
LOS ANGELES, CALIFORNIA PITTSBURGH, PENNSYLVANIA 


MILWAUKEE, WISCONSIN SAN FRANCISCO, CALIFORNIA 

















inthe hospital 
ne... the corticosteroid of p 

' * 

broad bacterial spectrum... 

strains of proteus Active: dexamethasone 0.1% , neomycin sulfate 

in a controlled experimental study, the available as sterile ophthalmic drops and 
concentration/penetration 85% higher than 

as sulfate) 3.5mg/cc, Polymyxin B Sulfate 6000 units/cc; Vehicle: Hydroxypropyl Methylcellulose 0.5% ; 
Neomycin Sulfate equivalent to 3.5mg/gm Neomycin; Polymyxin B Sulfate 6000 units/gm; Inactive: White 
eye (herpes simplex/dendritic keratitis); vaccinia, varicella; acute purulent conjunctivitis and acute 
quently and may result in overgrowth of nonsusceptible organisms. Perforation can occur in diseases 
References: 1. Nelson, E. L.: “Ophthalmic Steroids," in Kaufman, H. E., (ed.): Ocular Anti-Inflammatory Therapy, 


ocular steroid... 
mens © 
MAXITROL...has anti-inflammatory activity Jf} the office 
irty to fifty times that of cortisone 
e ® 
effective against pseudomonas aeruginosa, Qxl ro 
staphylococcus aureus and many 
. equivalent to 3.5 mg/cc neomycin, 
Superior corneal and aqueous polymyxin B sulfate 6000 units/cc. 
o 
humor penetration... 
Isopto? Vehicle.. .used in MAXITROL Drops sterile ointment... 
...was shown to produce drug 
polyvinyl alcohol and 43% higher dedicated to advances 
than aqueous vehicles? in ophthalmic therapy 
DESCRIPTION: DROPS Sterile suspension containing: Active: Dexamethasone 0.1% , Neomycin (present 
Inactive: Sodium Chloride, Polysorbate 20, Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH), 
Purified Water; Preservative: Benzalkonium Chloride 0.004% . OINTMENT — Active: Dexamethasone 0.1% , 
Petrolatum, Anhydrous Liquid Lanolin: Preservatives: Methylparaben 0.05%, Propylparaben 0.01%. 
CONTRAINDICATIONS: This drug is contraindicated in tuberculous, fungal, and most viral lesions of the 
purulent blepharitis, and in those persons who have shown hypersensitivity to any of its components. 
PRECAUTIONS: Extended use may cause increased intraocular pressure which should be checked fre- 
causing thinning of the cornea. Discontinue use if sensitivity occurs. Not recommended for long-term use 
in pregnant patients. . 
Chas. C. Thomas, Springfield, Illinois, 1970. 2. Waltman, S. F., and Patrowicz, T. C.: Effects of hydroxypropyl ans T 
cellulose and polyvinyl alcohol on intraocular penetration of topical fluorescein in man. Invest. Ophthal. 9:966, 1970. 
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PHOTOCOAGULATION IN DIABETIC RETINOPATHY 


A. E. Knirr, M.D., D. B. ArcHer, F.R.C.S., F. W. NEwELL, M.D. 
AND M. I. Cuisut1, M.D. 


Chicago, Illinois 


In 1966 we initiated a controlled study of 
the treatment of diabetic retinopathy by 
means of retinal photocoagulation in which 
we treated one eye and followed the natural 
course of the disease in the untreated eye. 
Fifty-six of these patients have been 
followed for one year or more after treat- 
ment and their cases are considered to be of 
value in assessing the effects of photocoagu- 
lation. 


MATERIALS AND METHODS 


Pertinent parameters of these patients' di- 
abetic histories, vision, and ocular findings 
are recorded in Table 1. These include age at 
which diabetes was diagnosed, age at which 
retinopathy was first observed, age at treat- 
ment, visual acuity before photocoagulation 
and at final follow-up visit, duration of 
follow-up, and classification data, Thirty- 
three patients were followed for 12 to 23 
months, 14 for 24 to 35 months, and nine pa- 
tients for 36 to 48 months. 

Twelve patients had vision of 20/60 or 
better in each eye. Twenty-four patients had 
vision of 20/60 or better in one eye and 20/ 
100 or worse in the other eye. Sixteen pa- 
tients had vision of 20/100 or worse in both 
eyes. The four remaining patients did not fit 
readily into any of the groups (two had 20/ 
80-20/200 vision; the other two had 20/ 


From the Eye Research Laboratories, University 
of Chicago. This study was supported in part by 
Public Health Service Grants EY-0523-09, EY -0277- 
05, and RR-55. 

Reprint requests to Alex E. Krill, M.D., Eye Re- 
search Laboratories, University of Chicago, 950 
East 59th Street, Chicago, Illinois 60637. 
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80—20/30 vision). Visual acuities for all pa- 
tients before and after treatment are shown 


. in the table. 


Ocular evaluation—In addition to routine 
examination, this included: perimetry with 
the Goldmann perimeter where possible; 
color photography with the Zeiss fundus 
camera; fluorescein angiography* when the 
media were sufficiently clear; drawings of 
fundi which could not be photographed or 
which had significant. pathology in the pe- 
ripheral fundus. Each patient's eyegrounds 
were assessed according to a classification 
developed at a symposium on the treatment 
of diabetic retinopathy held in Warrenton, 
Virginia, in 1968. This classification, which 
is described in detail elsewhere,? is now re- 
ferred to as the Airlie classification (Fig. 
i 

In the great majority of cases, photo- 
graphs were used for evaluation. However, 
23 eyes could not be classified because of 
dense vitreous hemorrhage, massive far-ad- 
vanced proliferative retinopathy, or a combi- 
nation of both. 

Proliferative retinopathy was present in 
both eyes of 41 patients and in one eye of 
seven patients. Eight patients had nonprolif- 
erative retinopathy in both eyes. We consid- 
ered the degree of elevation in the designa- 
tion of proliferative retinopathy as early, 
moderate, or advanced. Proliferative reti- 
nopathy (PR) within one-fourth disk diame- 
ter of surface of attached retina was consid- 
ered to be early; PR extending anterior to 
the retina's normal position by one-fourth to 
two disk diameters was considered to be 
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A. NONPROLIFERATIVE | 


Hemorrhages and/or microaneurysms | 
“Hard exudates” a 
“Soft exudates” E TAE OEEO EER A, N Hiep 

Venous vat ge gg ETL ETI igqimed 

Intraretinal microvascular abnormalities 

Retinal edema (at macula) 


B. FLUORESCEIN 


Arteriovenous phase (15 to 25 seconds) 
Late phase (3 to 5 minutes) 


C. PROLIFERATIVE 


Neovascularization within 1 dise diameter of disc... | — — 
Neovascularization, other areas of retina 
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D. VITREOU8 HEMORRHAGE 
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History of vitreous hemorrhage. ............. ll... | LLL] 


E. OTHER OCULAR COMPLICATIONS 
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Fig. 1 (Krill, Archer, Newell, and Chishti). The 
Airlie classification, showing the recommended 
form for recording photographic data. 


moderate; and PR extending anterior to the 
retina’s normal position by more than two 
disk diameters was considered to be ad- 
vanced. 

Indications for treatment—In our series, 
the decision as to which eyes were to be 
treated was based on the following factors: 

1. Bilateral early proliferative retinop- 
athy with preretinal and vitreous hemor- 
rhage in one or both eyes. Generally, the eye 
with the clearest media was treated. 

2. Massive vitreous hemorrhage or 
widespread advanced proliferative retinop- 
athy in one eye combined with either early or 
moderate proliferative retinopathy, or ad- 
vanced localized proliferative retinopathy in 
the second eye. The better eye was treated. 

3. Chronic macular edema with either 
documented progressive visual loss, or sig- 
nificant visual impairment (20/60 or 
worse) with no improvement on follow-up. 

To minimize variability in technique, all 
photocoagulation was done by one person 
(A.E.K.). The Zeiss photocoagulator was 
used. The second or third intensity on the 
overload was used with as short an exposure 
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time as possible, The aperture diameter was 
4.5 or 6 mm when treating areas outside the 
macular branches of the superior and infe- 
rior temporal vessels, and 3 or 4.5 mm if in- 
side these vessels. We tried to obtain a 
prominent grayish-white reaction outside the 
macular branches of the superior and infe- 
rior temporal vessels, and a fainter gray re- 
action within these vessels. 

The photocoagulation marks were ar- 
ranged in a U-shaped configuration with the 
open end at the optic disk. T'wo rows of pho- 
tocoagulation marks were placed outside the 
macular branches of the superior and infe- 
rior temporal vessels. These areas were 
joined by a double row of photocoagulation 
marks crossing over the horizontal raphe 
about 3 or 4 disk diameters temporal to the 
fovea. In patients with significant macular 
edema a single row of photocoagulation 
burns was placed just inside the macular 
branches of the temporal vessels, in addition 
to the above-mentioned areas. 

This method of photocoagulation included 
the common sites of neovascularization along- 
side the major retinal veins, and their pri- 
mary branches, especially those subserving 
the macula. Areas of surface neovasculariza- 
tion outside our selected photocoagulation 
sites were directly photocoagulated. When 
new vessels extended into the vitreous, pho- 
tocoagulation marks were placed around 
their base. New vessels on the surface of the 
optic disk were usually treated by placing 
photocoagulation marks close to the disk, 
avoiding the temporal margin. Small prereti- 
nal hemorrhages, when distant from a major 
retinal vessel, were directly photocoagulated. 

Of the 56 patients photocoagulated, 21 re- 
quired retreatment. At the first treatment, 50 
or more photocoagulation marks were placed 
as described above; on retreatment, fewer 
photocoagulation marks were necessary. 

Initially, all patients were hospitalized, but 
eventually most patients were treated on an 
outpatient basis. 

Retrobulbar anesthesia was used routinely 
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PHOTOGRAPHIC FIELDS 





A. Vertical line - perpendicular 
to the center of the disc. 


C. Horizontal line-1 disc 
diameter below the 





B. Horizontal line-4 disc 
diameter above the 
upper pole of the disc. 


Fig. 2 (Krill, Archer, Newell, and Chishti). Here, the five photographic fields used in the Arlie classi- 
fication are outlined. Area 1 is centered on the optic disk. Area 2 is centered on the macula. Area 3 has its 
nasal limit tangent to the macula and is the area covered temporal to the macula. Area 4 includes the 
region superior to the macula, and Area 5 includes the same region inferior to the macula. The nasal limit 
of these two areas is tangent to a perpendicular line through the center of the disk. The inferior limit of 
Area 4 is tangent to a horizontal line one-half disk diameter above the upper pole of the optic disk. The 
upper limit of Area 5 is tangent to a horizontal line one disk diameter below the lower pole of the optic 


disk (from Goldberg and Fine’). 


with initial treatment. When only minimal 
retreatment was required, anesthesia was of- 
ten not needed. 

RESULTS 

The primary parameters assessed before 
and after treatment were visual acuity and 
status of the eyegrounds. Changes in vision 
of at least two lines on the Snellen chart 
were considered to be significant, as one-line 
changes may sometimes reflect variations in 
testing circumstances. 

In evaluating fundi by the Airlie classifi- 
cation (Figs. 1 and 2), we selected what we 
considered to be the most relevant parameters 
and weighted each according to our estimate 
of its importance. 

The point total for each fundus area con- 
sidered was determined by multiplying the 
” Airlie figure (0, 1, 2) by a weighted number 
. (detailed explanation will follow). The total 
for each category (i.e., nonproliferative, pro- 


liferative, preretinal, and vitreous hemor- 
rhage) is the sum of the weighted numbers. 
These figures are shown for each patient in 
the table. 

Under nonproliferative aspects in the 
Airlie classification we evaluated intraretinal 
hemorrhages, microaneurysms, and edema 
only in the macula, as these findings are of 
little visual or prognostic significance else- 
where. Each of these parameters was as- 
signed a value of 1. Hard exudates were 
evaluated in the macula and temporal to this 
region (Area 3). The temporal location was 
also evaluated because hard exudates at this 
site are usually an indication of chronic 
edema in this area, which ultimately may 
spread to the fovea. Hard exudates in the 
macula were assigned a value of 1; temporal 
to this region, a value of one-half. Venous 
abnormalities above (Area 4) and below 
(Area 5) the macula, were given a value oí 
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one-half. Such venous abnorma ities may be 
associated with surface neovaseularization, a 
possible source of preretinal and vitreous 
hemorrhages. 

Neovascularization within ome disk diam- 
eter of the optic disk, a common site for 
preretinal and vitreal hemorrhage, was given 
a value of two. Neovascularmation above 
and below the macula was given one point 
value. ( Neovascularization rare * was found 
to originate in the macula, and therefore this 
category was eliminated.) Prerc'inal hemor- 
rhages in and below the macula were 
weighted with a value of two. V:treous hem- 
orrhage was considered to be mportant in 
any location ; it was given two po: nts at Area 
2, one point at Area 1, and one-falf point in 
the other three areas. 

The four categories used im the Airlie 
classification, nonproliferative, proliferative, 
preretinal, and vitreous hemc:rhage, are 
headings in the table. The total peints before 
and after treatment for each ey= are shown 
under these headings, A designation of “U” 
indicates that classification was impossible 
(usually because of vitreous hemerrhage). 

Fluorescein data called for 1a the Airlie 
classification are discussed elsewhere in this 
paper under “Specific beneficial effects of 
photocoagulation,” and also in anether publi- 
cation.? 

In assessing the results of treatment, the 
patients were grouped in the follbwing man- 
ner: 15 patients with early (surface) prolif- 
erative retimopathy, 31 patients wath moder- 
ate to advanced proliferative retinopathy, 
and 10 patients with nonproliferative reti- 
nopathy anc macular edema. 

Evaluation of proliferative re-nopathy— 
A patient was said to have a good result if 
the treated eye showed an overal improve- 
ment or remained static in the proliferative 
category, while the untreated eye showed de- 
terioration or remained severely abnormal 
due to extensive vitreous hemorrhkege or far- 
advanced proliferative retinopathy. 

Evaluation of macular edema—. good re- 
sult was one in which there was eemplete or 
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almost complete disappearance of macular 
edema. This was usually associated with a 
concomitant resolution of intraretinal hem- 
orrhage and hard exudates. 

Early proliferative retino pathy—Of the 15 
patients with early proliferative retinopathy, 
eight had good results. In five of these eight 
cases the retinopathy in the treated eye re- 
gressed, while that in the untreated eye pro- 
gressed. In three of these eight patients, the 
retinopathy remained static in the treated 
eye, but deteriorated in the untreated eye. In 
six other patients with early proliferative 
retinopathy, photocoagulation did not obvi- 
ously retard the progression of the reti- 
nopathy. The untreated eye in these cases also 
deteriorated or remained at a state of ad- 
vanced retinopathy. The one remaining pa- 
tient in this group showed a more marked 
improvement of the retinopathy in the un- 
treated eye than in the treated eye. 

Moderate to advanced proliferative reti- 
nopathy—Of the 31 patients with moderate 
to advanced proliferative retinopathy, 18 had 
good results following photocoagulation. 
This group was particularly significant as 11 
of the untreated eyes had severely abnormal, 
mostly unclassifiable retinopathy on both ini- 
tial and final evaluation. In the remaining 13 
patients, three showed deterioration in both 
eyes, four showed marked deterioration in 
the treated eye with little change in the un- 
treated eye, and in six cases both eyes re- 
mained unchanged. 

Macular edema—lIn the 10 patients with 
macular edema and nonproliferative retinop- 
athy, the principal changes were partial or 
complete disappearance of edema, exudates, 
and intraretinal hemorrhage. One patient de- 
veloped advanced proliferative retinopathy in 
the treated eye. 


COMBINED VISION AND CLASSIFICATION DATA 


The visual and classification data of each 
patient were assessed together to more accu- 


rately appraise the effects of photocoagula- - 


tion. 
Results were described as “Good,” “Fair,” 
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"Poor," and “Inconclusive or difficult to as- 
sess." 

Criteria for a good result was as follows: 
(1) improvement in vision in the treated eye 
and deterioration of vision in the untreated 
eye; (2) improvement of vision in the 
treated eye with no change of vision in the 
untreated eye; (3) vision remaining the 
same in the treated eye with deterioration in 
the untreated eye; (4) regression of retino- 
pathy in the treated eye and progression in the 
untreated eye; (5) regression of retinopathy 
in the treated eye and no change in the un- 
treated eye; (6) no change in retinopathy in 
the treated eye with marked deterioration in 
the untreated eye. 

A good result based on visual improve- 
ment must be accompanied by either im- 
provement in retinopathy or no change in the 
status of the fundus. Similarly, a good result 
based on improvement of retinopathy must 
be accompanied by either improvement of vi- 
sion or no visual deterioration. 

A fair result indicates improvement in ei- 
ther vision or retinopathy, It is distinguished 
from a good result in that visual improve- 
ment may be accompanied by some deterio- 
ration of retinopathy, and, conversely, im- 
provement in retinopathy may be associated 
with slight deterioration of vision. 

A poor result is one in which there is a 
significant deterioration of either vision or 
retinopathy in the treated eye. 

Inconclusive results included cases with 
improvement or deterioration in either vision 
or retinopathy in both eyes. In these cases it 
was difficult to determine the effects of pho- 
tocoagulation. 

The results of treatment were as follows: 
Twenty-two patients had good results, nine 
patients had fair results, 15 patients had 
poor results, and 10 patients had inconclu- 
sive results. Of the 10 patients in the last 
category, seven had improvement in both 
eyes, and three had deterioration in both 
eyes. Of the 15 patients with poor results, 
there were five in which the untreated eye 
was unclassifiable, both initially and at 
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follow-up. Four patients in this group were 
legally blind (20/200 or worse) before treat- 
ment. 


SPECIFIC EFFECTS OF PHOTOCOAGULATION 


Effects on directly treated and adjacent 
areas are illustrated in Figures 3-12. These 
effects may be described as follows: 


1. New retinal vessels, both surface and 
those extending slightly into the vitreous, 
disappeared six to eight weeks after treat- 
ment (compare Figs. 3, 4, 6-A and C). 

2. Photocoagulation adjacent to the optic 
disk often caused atrophy of the new capil- 
lary vessels on the disk surface. Occasion- 
ally, vessels extending into elevated prolifer- 
ative growths originating from the disk sur- 
face also atrophied, leaving only a fibroglial 
band (Figs. 5-A and B, 6-A through D, 7-B 
and D). 


3. Photocoagulation placed around the 
base of proliferans extending far into the 
vitreous often caused atrophy of most or all 
of the vessels in the proliferative growth 
( Fig. 8). 

4. Waxy exudates and macular edema de- 
creased or occasionally completely disap- 
peared about two to three months after treat- 
ment (Fig. 9). Abnormal retinal vessels in 
the macular area, although not directly 
treated, became less permeable after photo- 
coagulation to adjacent areas. This is best 
shown in fluorescein angiography (compare 
Figs. 10-A and 11-A before photocoagula- 
tion with Figs. 10-B and 11-B after photoco- 
agulation). 

In patients with macular edema the maxi- 
mum effect was produced when photocoagu- 
lation marks were placed inside and outside 
macular branches of the temporal vessels 
and temporal to the macula. 


5. There was a general decrease in leak- 
age from abnormal vasculature in both di- 
rectly treated and untreated areas (see be- 
fore-and-after photocoagulation photographs 
in Figs. 3, 4, 10, and 11). 


6. Intraretinal hemorrhages often disap- 
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Fig. 3 (Krall, Archer, Newell, and Ciishti). Right eye of 45-year-old man before photocoagulation show- 
ing (A) control photograph of posterio- eyegrounds, and fluorescein angiograms during (B) early and (C) 
late venous stages, and (D) five minets after injection. In control photograph (A), note extensive neo- 
vascularization superior to disk area anc along disk surface. Also note superficial retinal hemorrhages, cotton- 
wool spots, amd waxy exudates, Fluore cein angiograms show widespread areas of capillary nonperfusion, 
most easily seen during early stages (B and C) of angiography. One such area is indicated by an arrow 
along superior temporal vessel (B). -xtensive capillary dilation, microaneurysms, and shunt vessels are 
noted in relation to the nonperfused areas. A conglomeration of new vessels, both surface and proliferating 
into the vitreous, can be seen (B and € ) at the upper part of the optic disk extending along the superior 
temporal vessels. The late angiogram (D) shows profuse dye leakage into the macula and from areas of 
neovascularization at the optic disk anc superior temporal vessels. The superior temporal retinal veins show 
marked dilaticn and beading. The vein walls are stained with fluorescein which leaks into the adjacent retina 


(B, C, and D). 
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Fig. 4 (Krill, Archer, Newell, and Chishti). Same eye as in Figure 3 shown here five months after phot: 
coagulation. Control photograph (A) may be compared with fluorescein angiograms during (B) early and 
(C) late venous stages, and (D) five minutes after injection. Note that most of the new surface retinal 
vessels have disappeared in the superior areas (A, B, and C), both in directly photocoagulated regions and 
adjacent retina. Most of the hemorrhages in directly treated and adjacent areas have completely disappeared, 
capillary dilation is now much less evident and the shunt vessels (A and B) are constricted. Many of tl 
capillaries failing to perfuse with dye on previous angiography now appear to be adequately perfused (con 
pare site of arrows in Fig. 3-B and 4-B). There is a dramatic reduction in the area of neovascularization, 
particularly in the region of the optic disk and along the superotemporal vessels (A, B, and C). Note the 
considerable reduction in dye leakage in the late angiograms (compare Figs. 3-D and 4-D). There is : 
marked decrease in caliber of the superotemporal arterioles and veins adjacent to photocoagulation marks 
(B, C, and D). The superior temporal retinal vein shows absence of beading following photocoagulation, 
although staining of the vessel wall with fluorescein still occurs (compare Figs. 3-B and 4-B). 
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Fig. 5 (Krill, Archer, Newell, and Ca shti). Right and left posterior fundi of 45-year-old man (Case 7). 
Top: Right eye (A) prior to photocoagrlation, and (B) seven months after photocoagulation. Bottom: Left 
or control eye photographed at the same time as treated eye, both before (C) and (D) seven months after 
right eye had received photocoagulatiow There is a considerable decrease in the caliber of the veins and 
arterioles of the treated eye, whereas œ the untreated eye these vessels have remained the same in size. 
Note disappearance of vessels on surface of right optic disk. Retinal folds temporal to right disk before 
photocoagulaticn have disappeared following treatment. Follow-up revealed a preretinal hemorrhage in- 
ferior to the optic disk in untreated eye, whereas the treated eye is free from macular edema and hemorrhage. 


peared after photocoagulation (Figs. 3, 4, lated arterioles and venules also appeared to 
and 6). decrease in caliber. 

7. Microaneurysms, shunts, and areas of 8. In general, areas of capillary nonperfu- 
capillary dilatation decreased or occasionally sion (as demonstrated by fluorescein angiog- 
disappeared (compare Fig. 10-A wth 10-B, raphy) failed to reopen following photocoag- 
7-A with 7-C, and 3-B with 4-B). Some di- ulation. However, in the macula, some non- 
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perfused areas did reopen after treatment 
(compare arrows in Figs. 3-B and 4-B). 

9. Many directly treated preretinal hem- 
orrhages partially or completely absorbed 
within 48 to 72 hours following photocoagu- 
lation (Fig. 12-A and B). 


10. Photocoagulation marks 





frequently 
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restricted the spread of preretinal and vitreal 
hemorrhages, except those originating at the 
optic disk. 

11. Photocoagulation often reduced folds 
in the retina by causing atrophy of the pro- 
liferative fibrous bands producing traction 
on the retina ( Figs. 5 and 8). 


Fig. 6 (Krill, Archer, Newell, and Chishti). Photographs of left posterior eyegrounds and macular area 
from a 19-year-old diabetic woman before (A and B) and six months after (C and D) photocoagulation 
Extensive retinitis proliferans is seen at the optic disk and along the superior and inferior temporal vessels 
prior to photocoagulation (A and B). These vessels have largely disappeared following treatment (C and 
D). The retinal vessels show an overall decrease in caliber and most of the hemorrhages have disappeared 
in areas at or adjacent to the sites of photocoagulation (D). 
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12. Photoccagulation often prevented the 
extension cf localized detachments by seal- 
ing the edges of such areas. 


GENERAL EFFECTS OF PHOTOCOAGULATION 


Some of the general effects of treatment 
were as follows: 

l. Reduction in caliber of retinal veins 
and arterioles was observed (compare infero- 
temporal vessels in Fig. 5-A and B). Dilated 
retinal veins occasionally returned to normal 
size (compare Fig. 3-B with 4-E, and 5-A 
with 5-B). Segmentation and bes ling often 
became less obvious. Retinal venous circula- 
tion times improved, but rarely -eturned to 
normal. 

2. There was disappearance of wide- 
spread areas of neovascularization with a re- 
placement by fibrous tissue (Figs 5, 6, and 
7. 

3. There was production of a mild optic 
atrophy anc reduction or disappearance of 
new vessels on the optic disk surface (com- 
pare Figs. &A and C), even whea photoco- 
agulation was not directly adjaeent to the 
disk surface. Extensive disk neovasculariza- 
tion extending into the vitreous was not sig- 
nificantly affected by distant photocoagula- 
tion. 


SPECIFIC COMPLICATIONS OF PH®@TOCOAGU- 
LATION 


The specific complications seen in our se- 
ries of patients are as follows: 

l. Inadvertent macular photocoagulation 
caused visual loss in one patient. The spread 
of heat from the photocoagulation marks 
caused a foveal scar. (We have alse seen loss 
of central vision following photocoagulation 
of the papilomacular bundle in a patient 
photocoagulated for another dise:se.*) 

2. Small, spotty visual field detects were 
frequently noted as a result of receptor dam- 
age at photocoagulated sites. Usually pa- 
tients suppressed such scotoma:s  Arcuate 
scotomas reflecting nerve fiber damage were 
elicited in a few patients. 

3. Inadvertent photocoagulation of large 
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retinal veins in two patients resulted in reti- 
nal hemorrhage. In one patient treatment 
had to be completed at a later date. 

4. Some patients with vitreous retraction 
and advanced proliferative retinopathy later 
developed more extensive vitreous retrac- 
tion. Perhaps the disease process was accel- 
erzted by photocoagulation in such patients. 

Two aphakic patients developed posterior 
vitreal traction at the macula with deteriora- 
tion of central vision after photocoagulation. 
One of these patients received less than the 
usual amount of photocoagulation. Neither 
had obvious posterior vitreous disease before 
treatment. 

5. Mild iridocyclitis was common, but 
only of consequence in one patient who de- 
veloped posterior synechiae. It is important 
to obtain wide dilation of the pupil before 
photocoagulation. 

6. An effusive retinal detachment of the 
macula and mid-temporal retina was seen a 
day after photocoagulation in one patient. 
Spontaneous absorption of fluid occurred 
within one week and the patient eventually 
obtained a good result. 

/. New vessels and fibrous tissue occa- 
sionally formed adjacent to photocoagulation 
sites (see arrow in Fig, 10-C). Perhaps this 
was due to obstruction of small retinal vessels 
at this site, producing areas of retinal hy- 
poxia. 

9. Photocoagulation over an abnormal 
middle-sized or large retinal vein occasion- 
ally produced temporary obstruction ( seen on 
fluorescein angiography). New surface reti- 
nal vessels sometimes formed at the margins 
of such sites, and retreatment was necessary. 

Conceivably, photocoagulation of the optic 
nerve could cause an arcuate scotoma or cen- 
tral visual loss if the papillomacular fibers 
were damaged. We did not have this compli- 
cation. 


CAUSES OF POOR RESULTS 


Poor results were obtained in 15 patients 
in our series. Of these, nine patients had 
widespread advanced proliferative retinop- 
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present, Four patients were considered to 
have inadequate photocoagulation. One pa- 


athy and vitreal changes at the time of treat- 
ment, causing significant posterior retinal 
traction. It is doubtful whether most of these tient did well for two and one-half years and 
then bled severely from a new proliferative 


patients would be considered for treatment at 





C 


Fig. 7 (Krill, Archer, Newell, Chishti). Fluorescein angiograms of same eye as in Figure 6, shown here 
before photocoagulation (A and B), and six months afterwards (C and D). Photographs at the left (A 
and C) were taken during mid-retinal venous phase. Photographs at the right (B and D) were taken three 
minutes after dye injection. Retinitis proliferans is evident along the superotemporal vessels, which show 
considerable dye leakage in the late picture (B). Following photocoagulation, there is less retinitis proliferans 
and reduced dye leakage (D). The details of capillary architecture are more distinct following photo- 
coagulation (compare Figs. A and C). Note many of the capillaries and hairpin-like dilations have disap- 
peared or have become considerably reduced in caliber after photocoagulation (compare arrows in Figs. 
A and C). The retinal vein walls stain less following treatment, and there is also a reduction in caliber of 
the venous wall (compare area marked V in Figs. A and C). 
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site. It is likely that closer fol ow-up may 
have been beneficial in this patie. The cause 
of a poor result in one patient wes unknown. 


PRECAUTICNARY MEASURES IN ?HOTOCOAG- 
ULATION 


Based on our experience, certain precau- 
tions are advised. These are as f-llows: 

l. High intensities should be avoided. 
Photocoagulation marks within the macula 
may cause unexpected foveal or papillo-mac- 
ular bundle damage when high in-ensities are 
used. 

2. Photccoagulation should be avoided in 
patients with advanced proliferat ve retinop- 
athy and extensive posterior eye2round trac- 
tion. Treatment may cause furtaer traction 
and even hole formation and subzequent reti- 
nal detachment. 

3. It is questionable whether aohakic eyes 
should be treated, based on our experience 
with two patients. If used, photccoagulation 
should be limited or perhaps divic *d over sev- 
eral sessions. 

4. Treatment should be avoided, if possi- 
ble, in eyes with extensive vitreous hemor- 
rhage, even though visibility may be ade- 
quate. Eyes with blood in the vitreous often 
require greater intensities to produce ade- 
quate photocoagulation. Such intense photo- 
coagulation is more likely to damage the vit- 
reous and lead to eventual retr=ction. It is 
best, if possible, to limit the amount of treat- 
ment in any eye when more thaı usual en- 
ergy is required to produce a1 adequate 
burn. Additional photocoagulation can be 
given at another date. 

5. Since vitreous detachment alters the 
effectiveness of photocoagulation, even in 
the absence of significant proliferative reti- 
nopathy, treatment should be staggered in 
such areas. 

6. One should photocoagulate -lose to the 
disk (except, of course, at the temporal mar- 
gin) in eyes with extensive optic disk prolif- 
eration, even if vessels extend far into the 
vitreous. Atrophy of the vitreal ~essels may 
occur as a result of such treatm nt. Exten- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


AUGUST, 1971 


sive proliferative retinopathy on the optic 
disk surface is often the source of additional 
vitreous hemorrhages after photocoagula- 
tion, and may be the most frequent cause of 
fzilure of treatment. 

7. The amount of photocoagulation used 
is important. It was soon discovered that in 
order to significantly decrease macular 
edema it was necessary to photocoagulate in- 
side, as well as outside, the macular branches 
0: the temporal vessels. It was also noted 
that photocoagulation temporal to the macula 
was necessary to eliminate persistent edema 
and waxy exudates in this region. If not 
eliminated, edema in this area sometimes 
spread directly into the center of the macula. 

In general, our best results occurred in pa- . 
tients who had extensive photocoagulation, 
we believe from the elimination of areas of 
hypoxic retina. 

8. Direct photocoagulation of middle and 
large sized retinal veins should be avoided. 
As pointed out, hemorrhage may occur at the 
time of treatment or partial obstruction of 
these vessels may result, with the formation 
of new retinal vessels near such sites. 

9. Careful follow-up is essential. Even 
with initially successful results, new retinal 
vessel growth may continue to form, particu- 
larly near the site of previous photocoagula- 
tion. Macular edema may also reappear. Ad- 
ditional photocoagulation may be beneficial 
in such patients. In regard to possible per- 
manent remissions observed in patients 
followed over long periods, it is our impres- 
sion that this is more likely to occur with 
proliferative retinopathy rather than with 
macular edema, where abnormal retinal ves- 
sels may again leak fluid. 


DISCUSSION 


In general, our data support the concept 
that photocoagulation is of greatest value in 
eyes with early or moderately advanced pro- 
liferative retinopathy.*"* However, in our 
experience, this treatment may be of value 
even in far-advanced proliferative retinop- 
athy, providing it is localized and not associ- 


Se 


are 
— 
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ated with significant posterior retinal trac- These episodes often result in vitreal and 
tion. proliferative retinal changes with subsequent 

Photocoagulation has both specific and permanent loss of vision. Furthermore, it 1s 
general effects which should prevent or obvious from our data that massive vitreal 
greatly retard future hemorrhagic episodes. hemorrhages may take a long time to absorb, 
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Fig. 8 (Krill, Archer, Newell, Chishti). Photographs of posterior eyegrounds and superotemporal areas 
of right eye of 47-year-old woman before photocoagulation (A and B) and almost three years afterward 
(C and D). Note large band-like area of proliferans extending into the vitreous with hemorrhage around 
and above the proliferative areas (A and B). After photocoagulation, the fibrotic mass is completely de- 
void of vessels, as the result of photocoagulation of many sites around the base of the proliferative area (C 
and D). Some of the retinal vessels are significantly reduced in caliber (compare superotemporal retinal 
veins and arterioles in Figs. A and C), and some of the tortuosity in the superonasal vessels has diminished 
(compare Figs. A and C). Most new vessels seen (A) on the surface of the optic disk disappeared following 
photocoagulation (C), although no photocoagulation burns were applied adjacent to the optic disk. Retin: | 


folds present before photocoagulation largely disappeared afterwards. 
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or may never completely absorb Only two 
of 20 untreated eyes, originally unclassifia- 
ble because of severe vitreal hemorrhage, 
cleared sufficiently for later c assification. 
Davis'? has also commented on the long per- 
sistence of large vitreal hemorrhages. 

In our experience, proliferative diabetic 
retinopathy is usually an asymmetrical dis- 
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ease. Only a relatively small number of our 
patients were considered to have symmet- 
rical proliferative retinopathy when compar- 
ing initial classification data. Therefore, pa- 
tients are often seen with far-advanced dis- 
ease in one eye and relatively early prolifera- 
tive retinopathy in the second eye. The justi- 
hcation for treating the second eye is based 





D 


Fig. 9 (Krill, Archer, Newell, Chis), Right and left posterior fundi of 66-year-old man (Case 12). 


Top: Treated right eye (A) two weeks ifter photocoagula*ion 
Bottom: Corresponding photographs of the left, or control ey 


, and (B) 15 months after photocoagulation, 
e. After 15 months, most waxy exudates have 


disappeared in the treated eye (B), whereas after this lapse of time, there is an increase in the number of 
waxy exudates in the untreated eye (Car« D). Macular edema almost disappeared in the treated eye, 
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on data indicating that once one eye has far- 
advanced disease, the other eye often follows 
the same course.*® 

Several other factors favor treatment of 
certain eyes with early proliferative retinop- 
athy (PR): 

1. Several long-term studies indicate that 
eyes with PR do not do well.!5!7-?? Approxi- 
mately 50 to 60% of the eyes with early PR 
are blind (20/200 vision or worse) within 
five years and few retain normal vision, 

2. In general, eyes with PR near the disk 
do worse than those with PR elsewhere.** 
Fifty percent of eyes with PR near the disk 
are blind in two to three years, whereas 50% 
of the eyes with PR elsewhere are blind in 
five years. At sites distant from the disk, 
surface vessels occasionally show spontane- 
ous regression. 

3. The older the patient is, the worse his 
prognosis with either proliferative,!9!*7* or 
nonproliferative retinopathy !9:??:?* 

4. Visual prognosis after a vitreous hem- 
orrhage is particularly dismal. Even after 
the first vitreous hemorrhage, one-third of 
such eyes are permanently blind within one 
year and another one-third have permanently 
impaired vision.!? 

It seems, then, that eyes with PR most 
likely to benefit from treatment are: (1) 
those from older patients (beyond the age of 
40), (2) those with vessels near the optic 
disk, (3) those with a past or present vitre- 
ous hemorrhage, or (4) the fellow eye of pa- 
tients with a severe vitreous hemorrhage or 
far-advanced PR in the other eye. 

The average follow-up in our series of 56 
patients is only two years; however, some 
published data on the natural course in eyes 
with PR which can be used for comparative 
purposes are: 

1. In one study!$ it was shown that pa- 
tients severely blind in one eye (20/200 or 
worse vision) frequently become blind in the 
remaining good eye (defined as 20/80 or bet- 
ter initial vision in this study) in a relatively 
short period of time. Among 17 of our pa- 
tients whose treated eyes had good vision 
- 
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(20/80 or better), six (3596) with blind fel- 
low eyes eventually had visual acuity of 20/ 
200 or worse in their treated eye during fol- 
low-up periods which averaged 24 months. In 
the study cited,'ó where no treatment was 
given, 59% of the good eyes became blind 
within one year. 

2. Deckert, Simonsen, and  Poulsen'* 
noted that 4696 (12* out of 26 patients) of 
eyes with pre- and peripapillary prolifera- 
tion went blind (20/200 vision or less) 
within two years of follow-up. Twenty- 
seven percent (7 out of 25 patients) of the 
eyes we treated in this category went blind 
upon follow-up (a period averaging close to 
two years). 

3. Beetham’ reported data from two-year 
and longer follow-up periods in eyes with 
initial vision of 20/40 or better in patients 
over 20 years of age. The exact number of 
eyes could not be calculated from the data 
given in the paper. After two years, 20% of 
the eyes had less than 20/200 vision, and in 
another 20% vision was between 20/50 and 
20/200. Of our 20 eyes in this category, five 
(25%) had worse than 20/200 vision and 
four (2096) had vision between 20/50 to 20 
/200. However, the average age of our 
group (46 of our 56 patients were 45 years 
or older) may have been considerably 
higher. (We could not determine how many 
of Beetham's patients were in this age 
range.) It has been shown that in eyes with 
PR the long-term visual prognosis 1s consid- 
erably worse in those who are 40 years of 
age or older than it is for a younger age 
group.79?' Furthermore, valid compari- 
sons between eyes should probably include 
classification as well as visual acuity data. It 
is of interest that in several other series of 
photocoagulated eyes where vision initially 
was 20/40 or better, one-year follow-up 
studies revealed 53 to 76% of the treated eyes 


* Figure 3 of the original publication indicates 
that three eyes were blind when originally seen and 
therefore these were eliminated from this calcula- 
tion. 





kept this vision.” In our series 5396 main- 
tained 20/40 vision or better. 

The claim that only five-year data are 
valid in evaluating treatment?" is questiona- 
ble when referring to eyes with PR. This is 
true particularly where the second eye is al- 
ready severely blind,’® of eyes with vitreous 
hemorrhage,'? and of eyes with proliferative 
retinopathy near the disk, as it has been 
pointed out that blindness occurs in many of 
these eyes within one or two years after ini- 
tial evaluation. 

Most important in this type of study was 
the comparison of both visual acuity and 
classification data from treated and un- 
treated eyes on follow-up. Such evaluation 
indicated that 31 eyes definitely benefited 
from photocoagulation. In seven patients, 
both the treated and untreated eyes did well; 
therefore, it is uncertain that treatment was 
of any value in these patients. It is difficult 
to compare our data with that of other work- 
ers, since there are few series in which one 
eye alone was treated. Okun*® published data 





Fig. 10 (Krill, Archer, Newell, Chishti). Fluo- 
rescein angiograms of the left posterior eyegrounds 
of a 28-year-old diabetic woman. The angiograms 
were taken during the midretinal venous phase in 
all photographs: (A) before photocoagulation, (B) 
three months afterwards, and (C) six months after- 
wards. Note the dilated and irregular capillaries in 
the macula and surrounding areas before photo- 
coagulation. Typical dilated hairpin-like shunt ves- 
sels (arrow points to one) are frequently associ- 
ated with areas of nonperfused retina. The major 
retinal veins and arteries are dilated and many 
microaneurysms are evident. Three months after 
phctocoagulation (B), the retinal capillary archi- 
tecture is more regular. The capillaries, shunt ves- 
sels, and microaneurysms are all reduced in size, 
although there is no obvious change in the number 
of microaneurysms present. The hairpin-like capil- 
lary dilations are less obvious (compare arrows in 
Figs. A and B). Six months after photocoagula- 
tion (C), the capillary architecture is again indis- 
tinct and microaneurysms are again prominent. Dye 
leakage is again seen (even more than before pho- 
tocoagulation) from several dilated capillaries and 
microaneurysms, particularly near sites of photo- 
coagulation (see arrow at bottom of Fig. C). S 


from 50 patients where one eye only was 
treated. In 25 patients, there was no change 
of status in either eye. In the other 25 pa- 
tients, progression occurred in 23 untreated 
and two treated eyes. 

In contrast to our experience with PR, pa- 
tients with no or minimal PR and bilateral 
macular edema often had symmetrical in- 
volvement. At first, visual results were poor 
in many patients with bilateral macular 
edema. However, the visual results improved 
when we photocoagulated inside the macular 
branches of the temporal vessels and tempo- 
ral to the macula, in addition to the routine 
sites. All patients treated in this latter man- 
ner have shown at least partial absorption of 
macular edema, although vision has not im- 
proved in some because of permanent damage 
to the fovea, particularly as a consequence of 
cystoid degeneration. 

We particularly favor treatment of older 
diabetic patients with chronic bilateral macu- 
lar edema, since spontaneous resolution is 
unlikely after the age of 40.!??*?' In gen- 
eral, we follow patients with macular edema 
until progressive visual loss can be adequate- 
ly documented, or where, in eyes with vision 
of 20/60 or worse, we establish that there 
are no signs of improvement within two to 
four months. It should be emphasized that 
the longer macular edema persists, the 
greater the likelihood of permanent macular 
damage. 

We have only treated diabetics with non- 
proliferative (simple or background) reti- 
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Fig. 11 (Krill, Archer, Newell, Chishti). Same 
eye as shown in Figure 10. All photographs were 
taken three minutes after dye injection: (A) be- 
fore photocoagulation, (B) three months after- 
ward, and (C) six months afterward. There was 
considerable decrease in dye leakage throughout 
the macular area three months after photocoagula- 
tion (B), with better visualization of small vessel 
architecture. Six months after treatment (C), ves- 
sel details are again blurred with considerable dye 
leakage evident, particularly adjacent to sites of 

photocoagulation. 
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Fig. 12 (Krill, Archer, Newell, Chizati). Photo- 
graph at site of pre-retinal hemorrhage in 48-year- 
old man (A) before photocoagulation and (B) 24 
hours later. A considerable portion o^ the hemor- 
rhage has disappeared after direct plotocoagula- 
tion. 


nopathy for chronic macular edema, Because 
of the favorable natural course i many of 
these patients,??5?739 it is questionable 
whether such eyes should be photocoagu- 
lated. In fact, in one study 61% of eyes with 
nonproliferative retinopathy ere un- 
changed visually after 10 yearz?3 Visual 
prognosis is worse in eyes with hemorrhages 
and exudates than in eyes with crly micro- 
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aneurysms. Also, as indicated previously, 
the prognosis is worse with age. 

On the other hand, some eyes with simple 
diabetic retinopathy progress to proliferative 
diabetic retinopathy.!^?? At present, it is un- 
certain which eyes are likely to show such 
progression. Furthermore, some workers?1-9? 
feel that there is a predisposition toward ei- 
ther proliferative or nonproliferative reti- 
nopathy and that these are separate entities. 
Data which may support this latter notion 
are the findings that glaucoma and a positive 
response to topical corticosteroids are more 
common in patients with nonproliferative 
retinopathy than in the normal population, 
but in patients with PR there is the same in- 
cidence as in the normal population.?* 

Probably the two most important benefi- 
cial effects of photocoagulation are the elimi- 
nation of neovascularization on the retinal 
surface and a decrease in permeability of 
small intraretinal vessels, 

Neovascularization on the retinal surface 
or extending only slightly into the vitreous is 
usually eliminated by direct photocoagulation 
of such areas, or at times, of adjacent retina. 
New vessels extending more into the vitre- 
ous cannot be directly treated with the xenon 
instrument, but these vessels may decrease in 
number or even disappear when photocoagu- 
lation is placed around the base of such 
areas. New vessels on the optic disk surface 
or elsewhere may atrophy even when treat- 
ment is quite distant. However, this does not 
occur with extensive proliferation extending 
significantly into the vitreous. Photocoagu- 
lation in such instances may be placed 
around the base of such areas, as pointed 
out, or adjacent to the optic disk if this site 
is involved. 

A pronounced decrease in permeability of 
smaller intraretinal vessels, best demon- 
strated by fluorescein angiography, occurs 
after photocoagulation. Leakage of fluores- 
cein from abnormally dilated capillaries and 
shunt vessels in both directly treated and ad- 
jacent retinal areas was sometimes consider- 
ably reduced by photocoagulation. This is 
true even if these vessels persist after treaty L 
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ment. Persistent vessels are usually reduced 
in caliber. 

Decrease in leakage from intraretinal ves- 
sels in the macula and reduction in their cali- 
ber is most likely secondary to the dimin- 
ished blood supply requirement of and re- 
duced venous return from destroyed retina. 
A decrease in the pressure head of venous 
return ultimately should cause a reduction in 
the size, and probably the permeability, of 
small vessel radicles. Possibly, the destruc- 
tion of hypoxic areas may also have reduced 
the production of or eliminated tissue metab- 
olites with local toxic effects (such as in- 
creased permeability and dilation) upon the 
retinal vasculature. 

Wide ranging changes after extensive 
photocoagulation were demonstrated. These 
general effects included disappearance of 
surface retinal vessels at sites distant from 
photocoagulation, such as on the optic disk 
surface, reduction in caliber of large retinal 
veins and arterioles, and frequently mild op- 
tic atrophy concomitant with arteriolar at- 
tenuation. The changes in the large retinal 
vessels, like those in the small retinal vessels, 
may also be secondary to some extent to di- 
minished blood supply required and reduced 
venous return from destroyed retina. How- 
ever, this reasoning does not explain attenu- 
ation of larger retinal vessels, which may oc- 
cur in untreated as well as treated retinal 
quadrants. It is obvious that it is not neces- 
sary to photocoagulate along retinal arteri- 
oles, as previously claimed, to produce arte- 
riolar attenuation and optic atrophv in pa- 
tients with diabetic retinopathy. 

The atrophy of surface retinal vessels at 
sites a considerable distance from photocoag- 
ulation, such as on the surface of the optic 
disk, may be due to the elimination of an ab- 
normal chemical factor speculated to origi- 
nate in hypoxic tissue, which is converted to 
anoxic tissue. The possibility of a vasofor- 
mative factor originating in hypoxic tissues 
has been previously suggested.???* The dis- 
appearance of new vessels after treatment 
suggests that such a factor may aid in main- 
_ pining new vessels as well as stimulating 
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their original formation. Strong support for 
the existence of a chemical factor in hypoxic 
tissues comes from the notation of the disap- 
pearance of new vessels on the surface of 
the iris after photocoagulation in one patient 
with diabetic retinopathy and in another with 
a branch vein occlusion.‘ 

The beneficial effect of reducing the 
amount of retinal tissue to supply with a 
presumably limited circulation is also sug- 
gested by observations that diabetic retinop- 
athy is less frequent or less severe in pa- 
tients with a reduction in actively metaboliz- 
ing retinal parenchyma. For example, it is 
known that severe PR is rare in eyes with 
myopia over five diopters, in eyes with ad- 
vanced glaucoma, in eyes with severe cho- 
rioretinitic atrophy, or in eyes with a retinal 
degeneration.?® 3438,39 

Photocoagulation is probably contraindi- 
cated in patients with advanced PR where 
there is significant vitreoretinal traction, 
since the procedure may hasten progression 
of the disease. Furthermore, on the basis of 
our limited experience, less photocoagulation 
should be used in the treatment of aphakic 
patients with diabetic retinopathy, since it 
appears that vitreous retraction in the macu- 
lar area is more likely to occur in such pa- 
tients, 

In general, our best results were obtained 
with extensive photocoagulation. Direct 
treatment of only proliferative areas was not 
enough. In such cases, new surface retinal 
vessels continued to form and generalized 
effects were lesser in degree, or not noted. It 
is recommended that photocoagulation 
should destroy not only obvious proliferative 
sites, but in addition, destroy retina consid- 
ered unimportant for visual purposes. The 
beneficial effects of such treatment were 
demonstrated in this report. The results of 
inadequate treatment in patients with 
chronic macular edema was also discussed. 

Careful follow-up of treated patients with 
diabetic retinopathy is important for severa! 
reasons. First of all, the full effect of exten- 
sive photocoagulation may not be noted for 
up to four months after treatment. Secondly, 


320 


certain changes may necessitate »etreatment. 
Fresh areas of retinitis proliferans and sur- 
face neovascularization may oc-ar adjacent 
to areas of photocoagulation, prebably as the 
result of venous obstruction, sta-5, and hyp- 
oxia with renewed stimulus to new vessel 
growth. This finding was mcs frequent 
where a photocoagulation scar »-curred di- 
rectly over or adjacent to a large retinal vein, 
compromising blood flow in the vessel. Fi- 
nally, some patients with previot dy resolved 
macular edema may again start t leak from 
dilated capillaries and shunts in he macula 
within six to 12 months after aitial treat- 
ment. Retreatment may be benef«aal in such 
patients. Also, on occasion, dilate! capillaries 
and shunts which had atrophied -eappeared 
in such patients. 

It appears on the basis of our experience 
to date, that "permanent" remis ons occur 
more commonly in patients in whom PR is 
the sole reason for treatment. Such patients 
may be hastened into the final atmephic stage 
by photocoagulation, supposedl the end 
stage of many untreated eyes wita PR.*? On 
the other hand, the problem of pe-manently 
diseased, leaky, small intraretina vessels in 
the macular area of treated pants with 
macular edema remains, and pos-ibly such 
patients will never have a permar ent "cure" 
after photocoagulation. 

The most frequent cause of a »oor result 
in patients with early PR was tle eventual 
development of an extensive p-eliferative 
growth on the optic disk surface Perhaps 
extensive photocoagulation, incluing treat- 
ment adjacent to the nasal half cf the disk, 
prevents this occurrence. Only a few pa- 
tients treated in this manner have leveloped 
significant proliferation on the di:k surface. 
Therefore, we now routinely phot-coagulate 
patients with PR nasal to the optic lisk. 

Hopefully, the argon laser, whic: photoco- 
agulates vessels that are not in ccrtact with 
the retinal surface, can be used to reat many 
of the eyes with extensive vasculare a suf- 
ficient distance above the retina thzt have not 
responded to photocoagulation. P--liminary 
data in this area are encouraging.** 
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SUMMARY 


Data are presented from 56 patients with 
diabetic retinopathy who were followed for 
one year or more after photocoagulation of 
one eye only. On the basis of visual acuity 
and changes in classification in the treated 
eye, 31 of these patients had some benefit 
from photocoagulation. Fifteen patients did 
poorly. Ten of these had advanced prolifera- 
tive retinopathy. Four were thought to have 
had inadequate photocoagulation. (The ne- 
cessity for extensive photocoagulation in 
mest patients is stressed.) One patient had 
insufficient follow-up, and the importance of 
adequate follow-up is emphasized, particu- 
larly in patients with macular edema. 

Ten patients had inconclusive results. In 
seven of these, both treated and untreated 
eyes did well, and three had deterioration in 
both eyes. No conclusions regarding the 
effects of photocoagulation were possible in 
these patients. 

Photocoagulation has both local and wide- 
spread effects. Probably the two most impor- 
tant effects are the elimination of areas of 
surface proliferation and a general decrease 
in the permeability of small retinal vessels. 

The possibility of a chemical factor exist- 
ing in hypoxic tissues causing the formation 
and maintenance of new vessels, even at dis- 
tant sites, is suggested. It is speculated that 
photocoagulation converts hypoxic to anoxic 
tissue, presumably eliminating such a factor. 

Photocoagulation, if used properly, is of 
definite value in certain patients with early 
and moderately advanced proliferative dia- 
betic retinopathy, and in certain patients 
with chronic macular edema. 
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Retrolental fibroplasia (RLF) was first 
described by Terry! in 1942. In the early 
1950s, studies by Patz? in the United States, 
Ashton ard associates? in England, and 
Gyllensten and  Hellstrom* im Sweden 
demonstrated a toxic effect of oxygen ther- 
apy in premature infants. With his discov- 
ery there icllowed a period of curtailment 
of oxygen administration in the premature 
nursery and the almost complete elimination 
of RLF. During this period o: restricted 
oxygen therapy, infant mortality associated 
with respiratory distress,"? as well as the 
incidence of cerebral palsy,’ was increased. 
It has since been shown??? that i» fants with 
respiratory distress syndrome frequently re- 
quire a high concentration of cxygen for 
survival. In the past several years, pediatri- 
cians have tended toward a more liberal use 
of oxygen in managing this problem. As a 
result, there may be an increase za the inci- 
dence of RLF.” 

About 10% of infants born before 37 
weeks’ gestation develop the respiratory dis- 
tress syndrome in the neonatal period ; this 
is the most common cause of death in new- 
born infants. Standard practice las been to 
administer oxygen to these infants only when 
clinically indicated by cyanosis, retraction, or 
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other signs of respiratory distress. Fetal 
hemoglobin can carry more oxygen than 
adult hemoglobin; thus, clinical recognition 
of hypoxia is more difficult in the newborn. 
Cyanosis might not be noticed in an infant 
until oxygen saturations of 75-85%,!2 which 
corresponds to an arterial oxygen tension of 
32-42 mm Hg on the fetal hemoglobin disso- 
ciation curve. On the other hand, an infant 
can appear pink and have an arterial oxygen 
tension lying between 80 and 400 mm Hg due 
to flattening of the fetal dissociation curve at 
its upper end. Ideally, oxygen administration 
is also monitored by serial measurements of 
arterial oxygen tensions. Such methods re- 
quire special personnel and laboratory facili- 
ties, repeated arterial punctures or indwelling 
arterial catheters, and involve risks.!?4 Com- 
pounding the problem is the fact that the 
upper limit of a safe range of arterial oxygen 
tersion before irreversible retinotoxicitv is 
not presently known. 

Because of these difficulties, it was sug- 
gested that the ophthalmologist might pro- 
vide an additional guideline in oxygen ther- 
apy by serial ophthalmoscopic monitoring of 
retinal vessel caliber. Experimental?! 
and clinical'*?* observations suggested that 
retinal vasoconstriction appeared to be the 
earliest sign of hyperoxygenation. In an ef- 
fort to test the feasibility of this suggestion, 
the present study was undertaken. 


MATERIALS AND METHODS 


Daily, over a 10-month period beginning 
in August of 1969, all infants receiving oxy- 
gen in the premature nursery of Jackson 
Memorial Hospital were ophthalmoscopically 
examined. The indirect ophthalmoscope was 
usel, permitting examination without open- 
ing the incubator. The examiner could simply 
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introduce his arms through the portals of the 
incubator, holding the lens with one hand and 
immobilizing the infant's head and hands 
with the other (Fig. 1). A self-retaining in- 
fant eyelid speculum was used, when neces- 
sary, to hold the eyelids apart. Care was taken 
to prevent undue pressure on the globe (Fig. 
2). Dilitation of the pupil was effected with 1 
or 2 drops of 1% cyclopentolate HCl (Cy- 
clogyl) and 2.5% phenylephrine HCl ( Neo- 
synephrine) applied at one hour and then 
one-half hour before examination. In a few 
infants, an increased number of apneic epi- 
sodes were associated with ophthalmic ex- 
amination, despite the utmost care on the part 
of the examiner. 

Whenever possible, the ophthalmoscopic 
examinations were performed at the same 
time that arterial oxygen tension determina- 
tion was being made. Retinal vessel caliber 
was graded as normal, dilated, or slightly, 
moderately, or markedly constricted. In se- 
lected cases, arterial specimens were drawn 
for oxygen tension determinations after the 
ophthalmoscopic examinations to determine if 
they correlated with the clinical impressions. 
When an infant's oxygen therapy was discon- 





Fig. 1 (Cantolino and associates). Technique of 
indirect ophthalmoscopy. 
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Fig. 2 (Cantolino and associates). Insertion of the 
infant eyelid speculum. 


tinued, ophthalmoscopic examination was per- 
formed once a week. Following discharge, the 
infant was re-examined in two to 
months, and thereafter, as indicated. 
Whenever the clinical condition of the in- 


three 


fant permitted, fundus photographs were 
taken to document the ophthalmic examina- 
tion, using the Kowa fundus camera. Fluores- 
cein fundus angiography was also performed 
on several premature infants, utilizing the 
Zeiss fundus camera (Fig. 3). For each of 
these studies, 0.3 ml of 596 fluorescein was 
injected intravenously. 

Overall, a total of 102 infants were ob 
served. Color fundus photographs taken on 
68 occasions on a total of 29 infants and 
fluorescein angiography performed on 17 oc 
casions on nine infants ( Table 1). 


RESULTS 


Quite early in the study it became appar 
ent that persistence haze made it impossible 
to visualize the fundus even with the indirect 
ophthalmoscope in many of the smaller pre- 
matures. This haze persisted for as long as 
four weeks after birth, followed by a period 
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Fig. 3 (Cantolino and associates). Technique for 
performing fluorescein fundus angiography. 


of gradual clearing. In general, i- appeared 
the smaller the premature, the gre:ter the in- 
cidence of haze and the longer i persisted 
(Table 2). Portable slit-lamp exar-ination re- 
vealed the cornea and lens to be cuite clear, 
excluding these two tissues as a couse of the 
haze. A persistent anterior tunica vasculosa 
lentis could often be visualized as multiple 
arcades of looped vessels in the pupillary 
space (Fig. +). In several postmortem speci- 
mens obtained from very small imfants, the 
hyaloid system extending into the tunica vas- 
culosa lentis could be demonstrated (Fig. 5), 
We suggest that the persistence of this hya- 
loid system in very immature newborns may 
account in part for the presence of this haze. 
In the course of this study we had occa- 
sion to follow three infants with respiratory 
distress syndrome who manifeste a dense 
impenetrable haze during much of the time 
they received oxygen, thus precluding any 
possibility of effective funduscopic monitor- 
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TABLE 1 
CLINICAL MATERIAL 


‘ ; No. 
Birth Weights ee 
Under two pounds four ounces 

(1000 g) 19 
Two pounds four ounces to three 

pounds five ounces (1000- 

1500 g) 29 
Three pounds six ounces to four 

pounds seven ounces (1500 


to 2000 g) 42 
Over four pounds seven ounces 

2000 g) 12 
Total 102 
Fundus photographs 29 (68*) 
Fluorescein angiography 9 (17*) 


* No. occasions procedure performed. 


ing. Each of these infants went on to develop 
acute and then cicatricial RLF. The clinical 
course of these infants is as follows: 


CASE REPORTS 


Case 1—Baby boy B had a birth weight of two 
pounds two ounces. Shortly after birth he was 
started on oxygen therapy was administered by 
mask, with the ambient concentration in the isolette 
varying between 28 and 54% during this period of 
time. For the first 10 days, the media were too hazy 
to visualize any fundus details, including the disk. By 
11 days of age, the haze had begun to clear sufficiently 
so that the disk could just barely be seen. Oxygen 
therapy was discontinued when the child was two 
weeks of age, and at three weeks of age, a reason- 
able view of the retinal vessels was obtained for the 
first time. A significant degree of tortuosity of 
the arterioles and some dilitation of the veins was 
observed. Subsequent observations of this child re- 
vealed the progressive changes of acute RLF with 
large, tortuous, arterial trunks going out to the 
temporal periphery and ending in multiple, prolifer- 
ative, branching arcades extending up to, but not 
beyond, a sharply delineated gray border of unvas- 
cularized retina. Fluorescein angiography was per- 
formed in the nursery when this infant was two 


TABLE 2 
PRESENCE AND DURATION OF IMP=NETRABLE HAZE IN INFANTS OF VARIOUS BIRTH WEIGHTS 





Under 1000 g 1000 to 1500 ¢ 1500 to 2000 g Over 2000 g 
% with haze 78% (15/19) 41% (12/29) 26% (11/42) None 
Duration 3-35 days 1-10 days 1-3 days — 
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and one-half months of age, and it revealed vascular 
proliferation temporally and extensive leakage of 
dye in the area of the arcades. This infant has gone 
on to develop cicatricial changes with temporal de- 
tachment of the retina ( Fig. 6). 

Case 2—Baby boy R had a birth weight of two 
pounds four ounces. Because of respiratory distress, 
this infant was given oxygen by mask in his isolette 
over the first 18 days of life. The ambient oxygen 
concentration in the isolette was recorded as vary- 
ing between 25 and 4496 during this period, with 
the highest concentrations recorded over the first 
week of life when the infant's clinical status was 
most unstable. For the first eight days of life, this 
infant's media were too hazy to visualize the retinal 
vessels adequately. Over the next seven days, with 
gradual clearing in the media, progressive changes 
of acute RLF could be observed. Fluorescein angi- 
ography performed at one month of age revealed 
arcades of vascular proliferation extending tem- 
porally and ending abruptly at the gray zone of un- 
'ascularized retina (Figs. 7 and 8). These showed 
lighting up and leakage of dye in a pattern reminis- 
cent of the sea fans described by Welsh and Gold- 
berg.” This infant, also, has gone on to develop 
cicatricial changes of RLF. 

Case 3—Baby boy, one of twins, had a 
birth weight of two pounds 14 ounces. Shortly after 
birth, because of respiratory distress, oxygen was 
administered by mask in concentrations of 34 to 
50% over the first two days of life. Because of pro- 
gressive deterioration in his clinical status, the infant 
was placed in a Bird respirator at the end of his 
second day of life. While on the respirator, periodic 
arterial oxygen tension determinations were made. 
These varied between 40 and 370 mm Hg. By five 
days of age, the infant’s condition had stabilized 
and he was taken off the respirator and given oxy- 
gen by mask in concentrations of 30 to 36% until 
eight days of age, when all oxygen therapy was 
discontinued. Subsequently, the baby's course was 
unremarkable. Because of extremely hazy media, 
the fundus could not be visualized until seven days 
of age. At that time, vessel caliber was evaluated as 





Fig. 4 (Cantolino and associates). Persistent tunica 
vasculosa lentis. 
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and associates) 
teries stalk. 


Fig. 5 (Cantolino 


normal to slightly dilated. Unfortunately, early 
serial fundus photographs could not be taken in 
this case, but from two months of age onward his 
retinal changes were documented photographically. 
This infant, also, went on to develop severe cica- 
tricial changes of RLF, but in his right eve only 
(Fig. 9). The asymmetry of involvement :s interest- 
ing in this case; the left fundus appeared essentially 
normal at the time severe cicatricial changes were 
present in the right eye. 


COMMENT 


When hazy media was not a problem in 
these premature infants, it soon became ap 
parent that clinical evaluation of retinal vesse! 
caliber presented another area of difficulty in 
ophthalmoscopic monitoring. Independent at- 
tempts by three observers to estimate the 
presence of hvperoxia on the basis of con- 
stricted retinal vessels proved to be remark- 
ably inaccurate ( Table 3). In the course of 
this study there were 50 instances where a 
concomitant arterial oxvgen tension value 
was available for comparison with the ophth- 
almoscopic evaluation of retinal vessel caliber. 
[n 23 instances where the retinal vessels were 
judged to be of normal caliber, there were five 
occasions when the arterial oxygen tension 
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Fig. 6 (Cantolino and associates). Case 1. Top left: Age 15 days. Top right: Age 44 days. Bottom left 
and right: Fluorescein angiography. temporal periphery, age two and one-half months. 


was 150 mm Hg or higher, with one as 
high as 400. Three of these arterial oxygen 
tension determinations were m. de on tempo- 
ral artery specimens and the remainder were 
umbilical artery specimens. In 27 instances 
where retinal vessels were described as con- 
stricted, only three had arterial oxygen ten- 
sion values greater than 150 mm Hg, with a 
fourth cf 122 mm Hg, while -he remainder 
were all under 70. Nine of these determina- 
tions were made on temporal artery samples, 


one on a radial arterv sample, and the re- 
mainder were obtained from the umbilical ar- 
tery. Right-to-lert shunting of blood through 
the ductus arteriosus may make umbilical 
artery specimens less well oxygenated than 
radial or temporal artery specimens, which 
probably more accurately reflect the degree of 
oxygenation in the retina. In several of these 
infants with apparent constriction of vessels 
and extremely low umbilical artery oxygen 
tension. values, the clinical signs of severe 
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Fig. 7 (Cantolino and associates). Case2. Top left: Age 10 days. Top right: Age two months. Bottom 
left and right: Temporal periphery at age two months. 


respiratory distress, including cyanosis, ap- 
peared consistent with the arterial oxygen ten- 
sion values. Photographic documentation of 
this poor correlation of arterial oxygen ten- 
sion and retinal vessel caliber was obtained 
( Fig. 10). Retinal vessels frequently appear- 
ed quite narrow in infants of about 234 
pounds (about 1300 g) or less during the first 
week of life, particularly when such infants 
were ill or in severe respiratory distress, re- 
gardless of the arterial oxygen tension. 


DISCUSSION 


The results of this study would seem to 
indicate that the proposed method of moni- 
toring oxygen therapy by ophthalmoscopy 
has some serious problems: (1) the existence 
of hazy media in a significant number of in- 
fants at the time they need oxygen, and (2) 
poor correlation of ophthalmoscopically eval- 
uated retinal vessel caliber and arterial oxy- 
gen tension values in many smaller, distressed 
premature infants. 
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Fig. 8 (Cantolino and associates). “luorescein angiography of Case 2. Top left and right: Temporal 
| SIograplin I 


periphery at age two months. Bottom eft and right: 


The presence of hazy media r premature 
infants has been noted by other observers, 
but it has not been reported as s «nificant an 
obstacle to ophthalmoscopy as we found it to 
be. It has been stated that in most instances 
where this haze is impenetrable to direct 
ophthalmoscopy, it could usually be penetrat- 
ed with the brighter illuminatio: of the in- 
direct ophthalmoscope. We did mt find this 
to be the case in a significant number of pre- 
mature infants with low birth weizhts. While 
the mortality rate is highest amor + these low- 


Temporal periphery at age two and one-half months. 


birth-weight infants, it is the survivors of this 
group who require the most oxygen for the 
longest periods of time and who are therefore 
at greatest risk of developing RLF. This is 
supported by numerous studies, including the 
cooperative study of 1956?? which showed an 
inverse relationship between birth weight and 
incidence of RLF. A survey conducted in 
1967 by that 82% 
of all cases of RLF occurred in infants un- 


Silverman? concluded 


der three and one-half pounds (1500 e), and 
most of these were under two pounds six 


--. 








Fig. 9 (Cantolino and associates). Case 3. Top: 
Age two months. Bottom : Fluorescein angiography, 
temporal periphery (age two months). 


(1100 g). 


). A recent retrospective 
study by Kalina?” showed an incidence of 


ounces 
RLF of 796 in premature infants weighing 
under two pounds 14 ounces (1300 g) at 
birth and an incidence of only 0.1% in those 
weighing more than this. Thus, while 80 
to 90% or more of cicatricial RLF is occur- 
ring in premature infants under three 
pounds, we found that about 60% of this 
weight group have impenetrably hazy media 
for intervals of one day up to a month after 


birth. 
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Retinal vasoconstriction 1s well docu- 


mented as a consequence of hyperoxygena- 
tion in extensive experimental work.*1*"* 
Clinical studies demonstrating this same va- 
soconstriction with hyperoxygenation in 
premature infants include reports by Hug- 
gert,!??? Patz,!5 and Lamotte.** In these clin- 
ical reports, however, there are no arterial 
oxygen tension values given to support the 
implication that all of these instances of con- 
stricted vessels represented concomitant hy 
peroxia, While it is established that hyper- 
oxygenation is one of the causes of retinal 
vessel vasoconstriction, we contend that in 
small, sick, premature infants, evaluation of 
retinal vessel caliber is as a sign of hyper 
oxygenation is fraught with difficulty and 
is often misleading. We have documented 
this in showing apparent vessel narrowing 
with hypoxia in some of these infants. This 
narrowing of vessels in hypoxic infants ma) 
in fact represent reflex vasoconstriction, ob- 
served in other animal species, which tends 
to centralize the circulation of blood in the 
brain and heart when the newborn is sub- 
jected to stresses such as acidemia, hypo- 
thermia, hypovolemia, or even hypoxemia. 
We did note that several infants manifested a 
degree of vessel narrowing which occurred 
with hyperoxygenation. It was, however, too 
subtle to be clinically useful. This is demon 
strated by a five-pound two-ounce infant 
whose narrowing of retinal vessels could not 
be appreciated on clinical observation, but 
when fundus photographs of this child at the 
normal and high levels of arterial oxygen ten- 
sion were compared side by side, it could be 


TABLE 3 


COMPARISON OF ARTERIAL PO; (IN MM HG) WITH 
CONCOMITANT RETINAL VESSELS DESCRIPTION 





22—24-30-35-39-45-50-50-51 
Normal 54—54—58-62-62-67-68- 76-93 
5 


10-21-30-30-32-35-36-48—419 
50—50-54-60-60-60-65-66-67 
68-—70-70-75-85-122-150-160-290 


Constricted 





O O 
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Fig. 10 (Cantolino and associates). Top: Arterial 
oxygen tension 400 mm Hg. Bottom: Sanx patient 
as above, now breathing room air. 


seen that there was narrowing with iyper- 
oxygenation ( Fig. 11). 

On the basis of this work, we conterd that 
our pediatric colleagues should not be lulled 
into a false sense of security because an 
ophthalmologist is in attendance in the pre- 
mature nursery; we were of no assistar ce in 
preventing RLF, and they will have te con- 
tinue their efforts at maximum clinical sur- 
veillance of these infants, utilizing fre« tent, 
periodic arterial oxygen tension values as a 


Fig. 11 (Cantolino and associates). Top: Arterial 
oxygen tension 242 mm Hg. Bottom: Same patient 
as above, now breathing rcom air. 


guide, until a practical means for constant 
monitoring of arterial oxygen tension be- 
comes available. While we believe that it is 
not feasible to monitor oxygen therapy oph- 
thalmoscopically, the suggestion to try was an 
excellent one. We are presently extending 
our fluorescein fundus angiographic studies 
of these infants in hopes of adding another 
dimension to the study of the natural history 
of this disease process. When more is known 
about the course of this retinopathy, it might 
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become possible to use cryotherapy or photo- 
coagulation to interrupt or to modify its de- 
velopment before severe cicatricial changes 
ensue. 


SUMMARY 


Daily ophthalmoscopic monitoring was 
performed on 102 premature infants to test 
the feasibility of such monitoring as a guide 
to oxygen therapy. This monitoring was un- 
successful because of hazy media and the ex- 
tremely small caliber of the retinal vessels. 
Fundus photography and fluorescein angi- 
ography were performed on selected infants 
to demonstrate the acute lesion of retrolental 
fibroplasia. 
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INVERSE RETINITIS PIGMENTOSA, DEAFNESS, AND HYPOGENITALISM 


Nep M. Rernstein, M.D., AND ALAN I. CHALFIN, M.D. 
Brooklyn, New York 


The hereditary retinal abiotrephies are a 
group of disorders in which the common 
pathologic feature is a primary degeneration 
of the outer layers of the retime. In many 
cases hereditary abnormalities o^ other or- 
gans are found, and numerous syndromes 
have been described. 

This paper presents studies of 1 family in 
which three siblings demonstrate mverse ret- 
initis pigmentosa, neurosensory hearing loss, 
and a dysfunction of the pituitzry-gonadal 
system of a type previously not described in 
association with ocular pathology. 


FAMILY HISTORY 


One brother and two sisters were studied ; 
there were no other siblings. The family was 
Jewish; the parents were first cousins, as 
were the maternal grandparents. All mem- 
bers of the three preceding generations (Fig. 
1) originated in the same area in Eastern 
Russia. The only married siblinz (Case 3) 
has no children. 

Although no other family members were 
available for study, many had had ophthal- 
mologic and general examination:. The ma- 
ternal grandmother (II-1), age 90, 1s re- 
ported to have glaucoma, but no o-her ocular 
abnormalities are known, nor ary sympto- 
matic eye disease. A first cousin (IV-2) 1s 
reportedly deaf, and has a son (\-1) witha 
hearing defect; neither has any visual diffi- 
culty. Another first cousin (IV-1 ^ was men- 
tally retarded and died in an institution. 
There is no known family history of any 
gonadal or other endocrine disturbance. 
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CASE REPORTS 


Case 1—This 62-year-old man (D.K.) noted the 
onset of a slowly progressive hearing loss at the 
age of 1l years. He first experienced blurring of 
central vision at age 20. There had been no previous 
ocular disease. Attempts were made initially to im- 
prove vision with glasses and vitamins, but they 
were not successful, and the visual impairment pro- 
gressed slowly to reach a stable end point eight to 
10 years later. There has been no further subjective 
loss of vision in the past 30 years, and he denies any 
impairment in night vision or color vision. The de- 
ve opment of secondary sex characteristics (i.e., fa- 
cial and pubic hair) began at age 14 and progressed 
normally. He denies impotence. There are no known 
systemic illnesses. 

General physical examination was within normal 
limits, but the testes were small and soft. Labora- 
tory examination of the blood and urine was nor- 
mal, and the VDRL was nonreactive. X-ray films 
of the chest and skull were normal. 

Otologic examination showed a moderately sev- 
ere neurosensory hearing loss, with no demonstrable 
abnormalities of the canals or tympanic membranes. 

Ocular examination revealed a central visual 
acuity of hand movements at three feet, both eves. 
Midperipheral vision was finger counting at three 
to five feet, and eccentric viewing was prominent. 
Retinoscopy showed an error of —1.00 sph. D 
+0.50 cyl. ax. 90, both eyes. Ocular motility was 
full and normal. Slit lamp examinations of the 
adnexa and the anterior segments were normal, and 
the pupils were equal and reacted well to light. 
Applanation tensions were 18 mm Hg, both eyes. 
There was moderate nuclear sclerosis of both lenses 
and both showed small posterior subcapsular opaci- 
ties centrally. In the right eye, the vitreous was 
clear, but in the left, there was a marked asteroid 
hyalitis. Examination of the fundus revealed multi- 
ple amorphous and “bone-corpuscle” pigment de- 
posits confined to the posterior pole of both eyes. 
Nc abnormal pigment was seen anterior to the equa- 
tor. There were well-circumscribed, mottled, yellow- 
ish lesions in both macular areas, approximately 1.5 
to 2 disk diameters in size. No foveal light reflex 
could be seen, and there were a few small pigment 
deposits within the macular lesions. The vessels 
were narrowed with vascular sheathing more promi- 
nent around the arterioles. The disks were some- 
what pale with distinct margins and small, shallow 
central cups. (Fig. 2A and B) 

Case 2—E.K. is a 56-year-old woman who began 
losing central vision at the age of 21 years. The 
onset of symptoms was gradual and progressed 
over a period of 10 years, during which time re- 
peated changes of glasses brought only transient 
and minimal improvement. She denies night blind- 


~ 


a 


ness, and has had no difficulty with color perception. 
For the past 15-20 years there has been a moderate, 
nonprogressive hearing defect. She states that she 
did not have spontaneous menarche; at the age of 
16 years her first menstrual period was “brought on 
by an injection" (presumably a crude estrogenic 
compound). These injections were given monthly 
for a period of about five years, each time resulting 
in apparently normal menses, but on the few oc- 
casions that she did not get these injections, she did 
not experience bleeding. The development of secon- 
dary sex characteristics (ie, breasts and female 
hair distribution) did not begin until about 12-18 
months after she began receiving the injections, but 
thereafter development progressed normally. There 
was no masculinization or defeminization after the 
injections were stopped. She has not had a single 
menstrual period since the last injection some 36 
years ago. 

General physical examination revealed an appar- 
ently normal, healthy female. Laboratory studies of 
the blood and urine were within normal limits. X- 
ray films of the chest and skull were negative, and 
the VDRL was nonreactive. 
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Otologic examination demonstrated a marked 
neurosensory hearing loss for frequencies over 2000 
cps. There were no defects noted in the external 
auditory apparatus including tympanic membranes. 

The central visual acuity was hand. movements, 
both eves, but she was able to count fingers well at 
five feet with eccentric viewing. The refractive 
error was RE: —0.75 sph, LE: —0.50 sph. L 
—0.50 cyl. ax. 90. External examination of the ad- 
nexa and anterior segments revealed no abnormali- 
ties. Ocular motility was normal as was the pupil- 
lary response. Applanation tensions were RE: 18 
mm Hg, LE: 20 mm Hg. The lens and vitreous 
were clear in both eyes. There were yellowish, 
mottled lesions in the macula of both eyes, cover- 
ing an area of about 2 disk diameters, and no 
foveal light reflex was seen. The posterior pole 
had many "bone-corpuscle" pigment deposits with a 
few rounded pigment spots in the macula areas, but 
no abnormal pigment was seen anterior to the equa- 
tor. The vessels were slightly attenuated with 
sheathing of the arterioles. The disks appeared pale 
and waxy. (Fig. 2-C and D) 

Case 3—R.M. is a 48-year-old woman. At the 
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Fig. 1 (Reinstein and Chalfin). Family pedigree. Note the consanguinity of the parents and maternal 
grandparents of the siblings studied. The endocrine pathology (hypogenitalism) referred to in the text is 
not indicated in the above figure. 
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age of 15 years, with the onset of the visual distur- 
bance in the second of her two older siblings, she 
was given a thorough eye examination and states 
that she was told that her vision was “20/20 in 
both eyes and there were no abnormalities." (At the 
same time, both her parents also had their eyes ex- 
amined, and no abnormalities were reported.) She 
experienced the onset of central visual loss at about 
age 32, and noted a rapid deterioration during the 
next three to five years. Hearing loss was first 
noted about five years ago. She, too, never had 
spontaneous menarche and had menses induced at 
age 16 by an injection. Breast development and 
growth of pubic hair began one year later and pro- 
gressed normally thereafter. After five to six years 
of monthly injections, she elected to stop the treat- 
ments, and has not menstruated since. There have 
been no changes in the secondary sex characteristics 
since that time. 

Physical examination was within normal limits. 
All laboratory studies, including x-ray examination 
of the chest and skull, were normal, and the VDRL 
was nonreactive. 

Otologic examination showed moderate netro- 
sensory hearing loss, but the external auditory ap- 
paratus was normal. 

Central vision was light perception, both eyes, 
and she was able to count fingers at three feet with 
eccentric viewing. Retinoscopy showed an error of 
—0.50 sph. C —0.75 cyl. ax. 90, both eyes. The 
adnexa and anterior segments were normal as was 
the ocular motility. The pupils were equal and re- 
active. Applanation tensions were 19 and 20 mm 
Hg, respectively. There was early nuclear sclerosis 
and trace posterior subcapsular opacities in both 
lenses, but the vitreous was clear in both eyes. The 
macular lesions were identical to those seen in her 
two siblings, and covered an area of 2 disk diame- 
ters in each eye. No foveal light reflex was seen. 
There was practically no abnormal pigment seen, 
however, and the few deposits noted were confined 
to fine "lacy" lesions which appeared to encircle the 
blood vessel walls in the posterior pole. There were 
two small round pigment spots in the macular area 
of the right eve. The retina appeared normal an- 
terior to the equator. The vessels were only slightly 
narrowed, and the sheathing was much less prcmi- 
nent than in her older siblings. Both disks appeared 
normal (Fig. 2-E and F). 


SPECIAL STUDIES 


In addition to the findings reported above, 
each of the three patients underwent the 
following examinations : 

Color vision—Due to the marked impair- 
ment of vision, the patients were unable to 
perceive the details of the standard AO- 
HRR Pseudoisochromatic plates. Color sense 
was tested instead with 20-mm round ‘est 
objects from the Berens' Test Object Set. 
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Red, blue green, and white objects were 
used. The patients were able to identify 
readily the color of each, but they had to 
view them eccentrically to do so. 

Visual fields—Peripheral fields were plot- 
ted with the Goldmann perimeter using a 16 
mm? white test object at maximum illumina- 
tion (Fig. 3). Despite the large, dense cen- 
tral scotoma in all six eyes, fixation was 
quite steady and the results were reproduc- 
ible. In five of the six eyes there was a gen- 
eralized depression of the peripheral field. 
The right eye of Case 3, however, showed 
only slight depression for the isopter plotted. 

Dark adaptation—Simultaneous binocular 
evaluation of the dark adaptation thresholds 
were with the Goldmann-Weekers Dark 
Adaptometer. The patients were unable to 
maintain steady fixation for the full time of 
the test. Five minutes of total dark adapta- 
tion was followed by light adaptation at 3200 
asb for seven minutes, and the thresholds of 
perception of a striped test field of 100% 
contrast was measured for 30 minutes, The 
initial (maximum) luminosity of the ground 
of the test field was 475 asb. The resulting 
curves (Fig. 4) show subnormal thresholds 
and decreased amplitudes. 

Electroretinography—Photopic and sco- 
topic EERG responses were measured on two 
of the three subjects (Cases 1 and 2). The 
photopic responses were made without spe- 
cific control of the light-adapted state. Imme- 
diately after recording the photopic curves, 
the patients were adapted to total darkness 
for 10 minutes. For scotopic testing, a red 
filler was placed in front of the flashing 
light. In both instances the flicker frequency 
was 2/second and a total of 75 flashes were 
given. The photopic electroretinograms show 
marked depression with the individual wave 
components just recognizable, while the sco- 
topic tracings are totally extinguished (Fig. 
5). 

Audiometry—Bone and air conduction 
thresholds were measured with the Beltone 
Clinical audiometer (Model 15 CX). Stimu- 
lus frequencies ranged from 250 to 8000 cps 
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(Fig. 6). The findings indicate a neurosen- 
sory hearing defect most pronounced in the 
higher frequency ranges. 

Sense of smell ——Gross testing revealed no 
signs of anosmia in any of the three patients. 

Chromosomal studies—Karyotyping was 
done on samples of heparinized peripheral 
blood of two of the three patients (Cases 2 
and 3) after the method described by Valenti 
and Vethamany.? The karyotypes of the two 
patients tested in this study were normal 
with respect to chromosome number (46) 
and configuration. 


DISCUSSION 


Many forms of hereditary retinal dystro- 


- phies are described as distinct entities, and 


numerous classifications have been pro- 
posed.*-? Though the clinical manifestations 
vary considerably, several authors postulate a 
common genetic defect throughout this 
group.^5.533 There is lack of agreement, 
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however, on a single uniform classification, 
or even the basis on which such a classifica- 
tion might rest. Several factors would seem 
to contribute to this problem: (1) the ob- 
served variations in a given form of dystro- 
phy from one pedigree to the next as to pat- 
tern of inheritance, age of onset of symp- 
toms, and area and extent of retina involved ; 
(2) the varying association of many of these 
dystrophies with other ocular and extraocu- 
lar genetic defects; (3) the occurrence of 
atypical forms; (4) in long-standing disease, 
senile vascular changes in the choroid often 
result in additional secondary changes in the 
overlying retina, producing a mottled ap- 
pearance, and this may lead to difficulty in 
distinguishing one form of dystrophy from 
another on the basis of the appearance of the 
fundus. Despite all this, it is common for af- 
fected members of a family to parallel one 
another closely in the clinical manifestations 
of the disease. 
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Fig. 4 (Reinstein and Chalfin). Dark adaptation curves. Both the amplitudes of adaptation and the 
absolute thresholds are subnormal. The configuration of the curves is not characteristic of either pure rod 


or pure cone dysfunction. 
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Fig. 5 (Reinstein and Chalfin). E\ectroretinograms. The photopic curves are markedly depressed while 


the scotopic curves are completely extraguished. 


Numerous pedigrees have been described 
in which two or more abnormalities occur si- 
multaneously in several indiveluals, while 
appearing as isolated disorders in other fam- 
ily members.*?? It has been proposed that 
the phenotypic variations arise from a single 
pleiotropic gene rather than from two or 
more separate genes.7? [f this were the 
case, the observed variations might be ex- 


plained by the varying expressivity of the in- 
volved gene, by the presence of "modifying 
genes" in some individuals, or by modifying 
environmental factors such as nutrition. 
This last might play a significant role in the 
age of onset of symptoms. However, a de- 
monstrable chromosomal defect has not as 
yet been identified in the hereditary retinal 
dystrophies, and experimental procedures 
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such as gene mapping are not readily applied 
in human genetics. Insofar as consanguinity 
leads to a greater congregation of recessive 
genes, the intermarriage of first cousins in 
two successive generations in our study is a 
significant factor. Consanguinity is far from 
uncommon in such pedigrees, but what is un- 
usual in this case is the 100% phenotypic ex- 
pression of three autosomal recessive traits 
in all three siblings, 

The coincidence of hereditary retinal dys- 
trophies with other disorders in various com- 
binations is well known, The most commonly 
observed combination is that of retinal dis- 
ease and deafness, first described by von 
Graefe in 1858. The reported coincidence of 
complete or partial hearing loss with abiotro- 
phies of the retina has varied greatly with 
different observers, but it is not an uncom- 
mon finding. This might be explained by the 
close embrylogic relationship between the 
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retinal neuroepithelium and the epithelium 
of the organ of Corti." 

Hypogenitalism in association with hered- 
itary retinal disorders has been reported in 
the Laurence-Moon-Biedl syndrome, and, in 
a single case by Franceschetti and Klein.” 
The male proband in this study has small, 
soft testes. This might be a sign of hypogen- 
italism, but there is no proved history of 
decreased gonadal function, and no signs of 
feminization. Furthermore, the testicular 
changes could be due to simple senile atro- 
phy. His two sisters, though phenotypically 
normal females, give a history of primary 
amenorrhea and lack of spontaneous devel- 
opment of secondary sex characteristics. 
These symptoms could be related to a struc- 
tural or functional derangement of either the 
pituitary-hypophyseal system or the ovaries. 
Although primary amenorrhea and genital 
hypoplasia due to idiopathic hypogonado- 
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trophic hypogonadism is known.'* it is quite 
rare, and has not been reported ia association 
with hereditary retinal disorders, The clini- 
cal evaluation of ovarian functon in these 
patients was not possible, as thev would not 
consent to laparoscopy with or without ovar- 
ian biopsy, and assays of endogenous hor- 
mone function would be of que-tionable va- 
lidity at their present ages. Therefore, at this 
time, we cannot isolate with certainty the 
specific endocrine abnormality: we can only 
describe the clinical picture anc relate it to 
the possible sites of dysfunction. 

The patients in this study manifest an 
ocular disorder which, on the basis of the ap- 
pearance of the fundus and the alterations in 
dark adaptation and electrophysiologic re- 
sponse of the retina, appears to be inverse 
retinitis pigmentosa. This entity is character- 
ized by a concentration of abnornal pigmen- 
tation surrounding the macula and disk, 
sometimes in the form of a discrete ring, and 
often with attenuation of the retinal vessels 
and pallor of the disk. Frequently, a subja- 
cent choroidal sclerosis or atrophy, which 
may be focal or diffuse also is »ound.!? The 
discrete and prominent macular lesion seen 
in all six eyes in this study is aot a typical 
finding in central retinitis pigmentosa, but is 
probably secondary to a choreidal change 
such as this. This finding led to much confu- 
sion in establishing the diagnosis, and serves 
to illustrate the difficulties in classification 
alluded to in the opening paragraph of this 
discussion. In contrast to the "typical" pe- 
ripheral form of retinitis pigmentosa in 
which night blindness is the most prominent 
early symptom, patients with the inverse 
form lose central vision early, and often 
prefer dim to bright illuminatien. Although 
the dark adaptation curves shown in Figure 
4 indicate abnormal function, fheir configu- 
ration is not characteristic for either pure 
rod or pure cone dysfunction. "he three pa- 
tients denied any subjective night blindness. 
The finding of unimpaired color vision in all 
three patierts 1s inconclusive, owing to the 
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gross nature of the testing procedure. How- 
ever, the marked decrease in central vision 
precluded the use of more sophisticated stud- 
ies. The progressive nature of this disorder 
is illustrated by the increasing depression of 
the peripheral visual fields (Fig. 3) which 
corresponds with the duration of symptom- 
atic disease (Case 1, 42 years; Case 2, 35 
years ; Case 3, 16 years), and which is paral- 
leled by an increasing amount of abnormal 
pigmentation in the posterior pole (Fig. 2- 
A through F). It is interesting that while the 
functional impairment and physiologic alter- 


‘ ations seen in Case 3 are almost identical to 


taose seen in her two older siblings, the ab- 
rormality in the pigment epithelium suppos- 
edly responsible for these changes has pro- 
duced almost no observable changes in the 
fundus 16 vears after the onset of symp- 
toms. 


SUMMARY 


The coincidence of inverse retinitis pig- 
mentosa, deafness, and hypogenitalism was 
found in three siblings. The patients, a man, 
age 62 years, and two women, ages 56 and 
48 years, all had the onset of progressive vis- 
ual loss in adult life (ages 20, 21, and 35 
years, respectively). They all show typical 
"bone corpuscle" pigment deposits confined 
to the posterior pole with discreet mottled 
macular lesions. Dark adaptation thresholds 
were elevated, electroretinograms markedly 
depressed, and the visual fields showed dense 
central scotomas with peripheral depression. 
Color vision, however, appeared grossly in- 
tact. Audiometry revealed | neurosensory 
hearing defects in all three patients. The two 
women never had spontaneous menarche and 
secondary sex characteristics developed only 
after treatment with exogenous hormones. 
The man has small, soft, possibly atrophic 
testes. Study of the family pedigree indicates 
an autosomal recessive inheritance pattern, 
but karvotypes revealed no gross chromo- 
somal abnormalities. A review of the litera- 
ture failed to reveal any previous description 
of this combination of genetic disorders. 
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AN OCULAR PATHOLOGIC STUDY OF REFSUM'S SYNDROME 


DANIEL TousszarvT, M.D., AND Pierre Daurs, M.D. 


Brussels, Beigium 


Refsum’s syndrome, or  "keredoataxia 
hemeralopica polyneuritiformis," is thought 
to be an inborn error of lipid metabolism, 
with abnormal storage of phytan:c acid. The 
characteristic symptoms are manly neuro- 
logic and the inheritance is asutosomal.t? 
This syndrome was described for the first 
time by Refsum in 1945 and agaim in 1949.54 
On account of a previous incomplete de- 
scription of the disease by Thiébaut and as- 
sociates in 1939,° the syndrome is sometimes 
referred to as Refsum-Thiébart disease.’ 
Since the first reports, 50 observations have 
been published and about 13 case- have been 
submitted to postmortem investiration. The 
eyes were examined in five instarces,'7!! but 
none of these description of the retinal le- 
sions has included lipid studies. 

The purpose of this paper is to present the 
ocular pathology of a case of Ressum’s syn- 
drome and a tentative theory as t» the etiol- 
ogy of the associated retinitis »igmentosa 
characterized in this case by a lipid infiltra- 
tion of the pigment epithelium. 

The characteristic clinical abnomnalities of 
Refsum's syndrome are: atypical retinitis 
pigmentosa with night blindness and con- 
stricted visual fields; pupillary abnormali- 
ties, miosis, poor reaction to light nd accom- 
modation-convergence ; slow and incomplete 
dilatation following administratien of my- 
driatics and cycloplegics; glaucomatous at- 
tacks following administration ot a mydri- 
atic; posterior subcapsular cataracts; anos- 
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mia; thickened peripheral nerves, chronic 
polyneuritis; weakness, paresis and amyo- 
trophy of both lower extremities; sensory 
disturbances and hyporeflexia; ataxia with 
other cerebellar signs; increased protein in 
the cerebrospinal fluid without pleocytosis ; 
icthyosis; anomalous development of hands 
ard feet; epiphyseal dysplasia; changes in 
length of small bones ; and cardiopathy. 


CASE REPORT 


The clinical history of this patient was pub- 
lished in 1959.1? A more detailed report of her 
general medical history from 1959 until her 
death, and the autopsy findings will be pub- 
lished elsewhere. The most important clinical 
and biological findings after her last admis- 
sion in the Saint-P:erre University Hospital, 
Brussels, are as follows: 


At the age of 44 years, this woman exhibited 
profound weakness. Her gait was ataxic, and unas- 
sisted walking was impossible. There was wasting 
of the hands, forearms, and legs; absence of ab- 
dominal reflexes; and absence of all deep tendon 
refexes. She showed generalized icthyosis, loss of 
cutaneous sensibility, vibratory sense, and stereog- 
nosis for the lower limbs. Intention tremor was evi- 
dent in both upper extremities. There was shorten- 
ing of the fourth and fifth left metacarpals, and of 
the fifth right metacarpal, and bilateral shortening 
of the third and fourth metatarsals. She was both 
blind and deaf. The right eye showed retinitis pig- 
mentosa with pale yellow disk, surgical aphakia, 
anc total iridectomy. The left eye showed strong 
miosis, refractory to mydriatics, posterior cataract, 
anc very poor visibility of the fundus. Laboratory 
test were as follows: total serum lipids, 695 mg/100 
ml (phytanic acid, 3996) ; cerebrospinal fluid pro- 
teir, 950 mg/100 ml. 

Ocular pathology report—Both eyes were fixed 
in 10% Formalin 10 hours after death. The eyes 
were cut in three fragments from two horizontal 
sections 5 mm distant from one another. The me- 
dian fragment of the right eye was embedded in 
paraffin, that of the left eye in gelatin. The retinal 
tiss ies of the four calottes were used for flat prepa- 
rations after embedding in gelatin and for trypsin 
digestion. The sections were stained by standard 
techniques including Nile blue, Sudan III and Su- 
dan black for gelatin-embedded preparations. 
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Fig. 1 (Toussaint and Danis). Cross-section from the posterior portion of the eye (Sudan III, X100). 


DISCUSSION 


The pathologic abnormalities were identi- 
cal in the two eyes. The rods and cones were 
almost entirely missing and the outer nuclear 
and outer plexiform layers were completely 
atrophic. The inner nuclear layer was thinned 
and the ganglion cells were reduced in 
number. The nerve fiber layer was thickened 
by glial proliferation, All the retinal vessels 
were narrowed and some were occluded. The 
vessels walls were thickened and diffusely 
loaded with lipid material which appeared 
red after Sudan III and black after Sudan 
black staining ; in some places they were sur- 
rounded with pigmented cells similarly infil- 
trated with lipid material. On trypsin diges- 
tion preparations the atrophic vascular pat- 
tern was totally irregular and the walls of 
numerous main arterial and venous branches 
fibrotic 
many areas of the posterior pole, the pig- 


showed nodular thickenings. In 
ment epithelium was absent. Where it was 


present it was not particularly depigmented 


and in some areas it appeared deeply pig- 
mented and several layers thick. The pig- 
ment epithelium was present from the equa- 
tor to the ciliary processes. The pigment ep- 
ithelium of the posterior (Figs. 1 and 2), 
equatorial (Fig. 3), and peripheral fundus, 
as well as that of the ciliary processes (lig. 





Fig. 2 ( Toussaint and Danis). Horizontal section of 
the pigment epithelium (Sudan III, X500). 
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Fig. 3 (Toussaint and Danis). Cross-section from the equatorial region (Sudan IIT, x30). 


4), was uniformly loaded with lipid material. 
Lipids were also grossly present in the 
scleral tissues and in the trabecular tissues 
surrounding Schlemm's canal (Fig. 5). Su- 
dan III and Sudan black procmced similar 
staining in the cornea and in the pigment ep- 
^y contrast, Nile blue stained the 
pigment epithelium lipids par! blue and 


ithelium. 


partly red ( Fig. 6), whereas the ipids stored 
around Schlemm’s canal stainec uniformly 





red. The pigment epithelium of the iris was 
normal, but the sphincter and dilator muscles 
were infiltrated with lipids. Bruch’s mem- 
brane, lamina vitrea, and choriocapillaris 
were entirely normal. Choroidal vessels did 
not show sclerosis, Optic nerves showed 
mild demyelination, but not gliosis. The 


nerve fibers were normal and the septa 

showed only mild sclerosis and thicken- 
Ing. 

Fig. 4 (Toussaint and Danis). 

Ciliary processes (Sudan ITI, 


x 100). 
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COMMENT 
Refsum' syndrome results fron an inborn 
error of metabolism that induces lipidosis, 
15 with general metabolic significance. The 
storage product is phytanic acid ( 5,7, 15-tet- 
ramethyl hexadecanoic acid), an abnormal 


2,13-19 found in the 


branched-chain fatty acid 
serum and in many different cell types. Little 
is known about the catabolism of phytanic 
acid in normal persons or in Refsum's dis- 
ease. The relationship between accumulated 
phytanic acid and the clinical manifestations 
of Refsum's syndrome is still not clear. His- 
tologic studies suggest that the peripheral 
neuropathy may be due to mechanical effects 
of the accumulated lipids, but this purelv 
mechanical explanation does not satisfacto- 
rily explain the other symptoms (e.g., cata- 
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racts, retinitis pigmentosa, skin changes, 
heart disease). Animals fed with phytol or 
phytanic acid show an accumulation of phy- 
tanic acid without any pathologic changes in 
the retina or in the peripheral and central 
nervous system such as those observed in 


syndrome.*^*?! 


Refsum's Moreover, the 
demonstration of phytanic acid in two 
healthy mothers of patients with Refsum's 
disease also does not support a relationship 
between phytanic acid and clinical symp- 
toms.“ 

The esterification of vitamin A has been 
found normal in liver tissue of patients with 
Refsum’s disease? and must therefore be 
presumed to be normal in the pigment ep- 
ithelium of the eye. One is left with the hy- 


pothesis that the massive accumulation of 


D 





Fig. 5 (Toussaint and Danis). Angle of anterior chamber (Sudan IIT, X100). 
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Fig. 6 (Toussaint and Danis). Cross-section from posterior portion of eye (Nile blue, X100). 


lipid in the epithelium, as shown in the pres- 
ent sections, interferes in some way with the 
transfer of retinal to the photoreceptors. No 
such accumulation of lipid has been found in 
a case of idopathic retinitis pigmentosa unas- 
sociated with Refsum's disease.= 

The lipid about 
Schlemm's canal suggests that tae glaucoma 


material observed 
in Refsum's syndrome following attempts to 
dilate the pupils results from the release of 
lipid from the ciliary processes and aecumula- 
tion in the corneoscleral trabecwae. The re- 
ported "aqueous flare" with Refsum’s syn- 
drome?? may have a similar origin. 


SUMMARY 


The ocular histopathologic abnormalities 
are reviewed in a 44-year-old woman with 
Refsum’s syndrome who was blind and deaf 
and had polyneuritis, cataracts. and retinitis 
pigmentosa. The most noteworthy abnor- 
mality in the ocular tissues was the presence 


0: sudanophilic material in the sclera, trabec- 
war meshwork, iris muscles, and most espe- 
cially, a coating of the retinal pigment ep- 
ithelium with fat, It is suggested that this ac- 
cumulation of lipid interfered with the nor- 
mal generation of retinal, resulting in degen- 
eration of the photoreceptors. 
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THE ASSOCIATION OF PALE-CENTERED RETINAL HEMORRHAGES 
WITH INTRACRANIAL BLEEDING IN INFANCY 


A REPORT oF Two Casres 


CHARLES D. PHELPs, M.D. 
Iowa City, Lowa 


Hemorrhages into the eye ar» a common 
sign of intracranial bleeding. *uch hemor- 
rhages may be in the retina, in front of the 
retina (preretinal or subhyaloi?), or in the 
vitreous. Unusual hemorrhages—hemor- 
rhages with pale centers—were ound in the 
fundi of two children recently treated for 
intracranial bleeding. 

Pale-centered retinal hemorrhages usually 
indicate either a severe hematologic disorder 
or septicemia. The association of pale-cen- 
tered retinal hemorrhages and intracranial 
bleeding has not been previously described. 


CASE REPORTS 


Case 1—This infant was admitted to University 
Hospitals on August 1, 1968, at the ase of 31 days. 
Her mother had had a normal pregnancy, although 
the delivery had been by cesarean section because 
of a previous cesarean section for cephalopelvic 
disproportion. The baby’s birth weight was 2640 g. 
She had progressed as a normal infant until two 
days before admission, when she became irritable 
without obvious cause; she had not been injured or 
exposed to imfeetions. The day after onset of irrita- 
bility, she did not eat and seemed feverish. Inter- 
mittent spells, during which she drew ap her knees, 
shook her arms, and grew rigid, became increas- 
ingly frequent. 

Examination on admission reveale the infant to 
be a normally developed white girl, weighing 3070 
g. Her heart rate was 170/minute, am her temper- 
ature was 35.6° C. Seizures occurred every 10 to 15 
minutes and lasted about one minute. During these, 
she would stiffen, develop rhythmic eve movements, 
and utter short cries. Between seizures she was un- 
responsive. Her anterior fontanel was tense. There 
were no skin lesions or enlarged lymp nodes. The 
spleen was net enlarged, but the liver extended 4 cm 
below the right costal margin. No bruises or other 
marks of trauma were seen. In the left fundus 
there were numerous retinal, preretinal, and vitre- 
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ous hemorrhages. The right fundus was normal. 
Grossly bloody cerebrospinal fluid was obtained 
from a lumbar puncture. The baby was treated with 
ampicillin and paraldehyde. 

The following day she had numerous pale-cen- 
tered hemorrhages in the previously normal right 
retina (Fig. 1). In the left eye, the entire retina 
was hemorrhagic; where separate hemorrhages 
could be distinguished, they, too, had pale centers. A 
tap of the left cerebral ventricle produced clotting 
bod. Treatment was changed to kanamycin and 
d phenylhydantoin. 

Laboratory studies showed a hemoglobin of 7.8 
g%, packed cell volume of 25%, white blood count 
o: 19,300/mm', and a platelet count of 790,000. Her 
differential white blood count showed 792 metamye- 
locytes, 9% band forms, 48% segmented polymor- 
phonucleocytes, 33% lymphocytes, and 3% mono- 
cytes. Urine, BUN, creatinine, sugar, carbon diox- 
ide combining power, chloride, sodium, potassium, 
and calcium levels were normal. Cultures of blood 
ard spinal fluid were negative. Skull and chest x- 
ray films were normal. 

Seizures became more frequent and could not be 
controlled by sedatives. On the third hospital day 
the child died. The final diagnosis was intraventric- 
ular cerebral hemorrhage. Her parents did not al- 
low an autopsy. 

Case 2—This seven-month-old black girl was 
healthy until December 14, 1968, when she fell from 
a bed, striking her head so severely that she was 





Fig. 1 (Phelps). Right fundus, Case 1. Numerous 
intraretinal hemorrhages with pale centers. 
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unconscious for a brief time. She was hospitalized 
in her home town; there she began to vomit and 
became lethargic. When aroused she was irritable. 
Two days following her injury, she developed sei- 
zures and was transferred to University Hospitals. 
Examination showed a lethargic infant with a heart 
rate of 84/minute, a temperature of 37.2°C, and a 
respiratory rate of 30/minute. She was having peri- 
odic left-sided seizures with a left hemiparesis be- 
tween seizures, There were numerous white-cen- 
tered intraretinal hemorrhages and large preretinal 
hemorrhages in both fundi (Fig. 2). 

Subdural taps vielded 6 ml of blood-tinged xan- 
thochromic fluid from the right side and 4 ml of 
similar fluid from the left. She was treated with 
phenobarbital. 

Laboratorv tests included: hemoglobin of 10.9 
¢%, packed cell volume of 32%, white blood count 
of 9,400/mm', and a differential count of 62% seg- 
mented polymorphonucleocytes, 1% eosinophils, 
28% lymphocytes, and 9% monocytes, with normal 
cellular morphology. BUN, creatinine, carbon diox- 
ide combining power, chloride, sodium, potassium, 
calcium, phosphorus, and sugar were all present in 
normal amounts in the child’s blood. Cultures of 
blood and spinal fluid were negative. X-ray films of 
her chest and skull were normal. An electroenceph- 
alogram taken on the third hospital day was nor- 
mal. 

Subdural taps repeated on the third and fifth hos- 
pital days produced little fluid. By the sixth day she 
seemed completely recovered, and two days later 
she was discharged. On the day of discharge, there 
were only scattered remnants of the once numerous 
retinal hemorrhages. 

The final diagnosis was bilateral subdural hema- 
tomas. 


DISCUSSION 


Retinal hemorrhages occur in about 20% 
of adults who have subarachnoid bleeding,’ 
but are rare in adults who have subdural he- 
matomas. In contrast, infants frequently 
have retinal hemorrhages in association with 
either type of intracranial bleeding.” 

The generally accepted theory for the pro- 
duction of retinal hemorrhages by intracra- 
Blood 


leaking from an intracranial vessel enters a 


nial bleeding is that of Ballentyne.* 


non-distensible space. This causes the intra- 
cranial pressure to rise abruptly to a level 
approaching that of the arterial blood pres- 
sure. The cavernous sinus, into which most 
of the orbital venous blood drains via the 
ophthalmic veins, shares in the high intracra- 
nial pressure. Flow through the ophthalmic 
veins ceases until there is a buildup of pres- 
sure transmitted from the ophthalmic artery. 
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Fig. 2 (Phelps). Right fundus, Case 2. Peripapil- 
lary edema, one preretinal hemorrhage, and many 
intraretinal hemorrhages with pale centers. 


An intolerable transmural orbital venous 
pressure is the result, and the vessel walls 
rupture at their weakest points. The fre- 
quent occurrence of small hemorrhages else- 
where in the orbit is evidence for this theory. 

The unusual feature in these two infants 
is the pale centers of the retinal hemor- 


rhages. Pale-centered retinal hemorrhages 
should alert a phvsician to search for chronic 
sepsis or for hematologic disorders such as 
leukemia, aplastic anemia, iron deficiency 
anemia, or pernicious anemia.*? They are also 
rarely encountered in scurvy, diabetes, and 
collagen vascular disorders.9?? 

It is appropriate, because of the wide- 
that 
Roth’s spots are not white-centered hemor- 


spread misuse of the term, to note 
rhages. Roth, a pathologist, described the 
gross and microscopic appearance of retinal 
hemorrhages and white, non-hemorrhagic 
retinal lesions in the eyes of patients who 
had died from acute septicemia.*? The hem- 
orrhages did not have white centers. The 
white lesions were composed of swol- 
len nerve fibers, often containing a sharply 
circumscribed shiny swelling resembling a 
nucleus. In today’s terminology, it seems 


likely that Roth was describing cotton-wool 
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patches which histologically were a collection 
of cytoid bodies. 

Litten'?^ first described t» ophthalmo- 
scopic picture of white-centered hemor- 
rhages in the retinas of sept and anemic 
patients. He also described wh te spots with- 
out hemorrhages, which he properly called 
"Roth'sche Flecken." Unfortanately, subse- 
quent writers misapplied the e-onym “Roth” 
to the pale-centered hemorrhases which Lit- 
ten first described. (It is an interesting coin- 
cidence that Litten is also crecited with the 
first ophthalmoscopic description of a patient 
with retinal hemorrhages occurring in asso- 
ciation with intracranial bleeding.) 

In the two infants described in this report, 
the pale-centered retinal hemorrhages led to 
a fruitless search for septicerxa and blood 
cell disorders. In each case the clinical find- 
ings and negative blood cultures made sep- 
ticemia unlikely. The first infant had moder- 
ate anemia, a mild leukocytosis with some 
immature forms in the granulccytes, and a 
moderate thrombocytosis. It might be argued 
that she had leukemia; however, it was our 
interpretation that the high white cell and 
platelet counts were a secondary response to 
her severe intracranial bleeding. The second 
infant had normal blood counts. 

What might cause the centers of these 
hemorrhages to be pale? Lite is known 
about the white centers of retinal hemor- 
rhages in any of the sever:! conditions 
wherein they occur. Focal accumulations of 
leukocytes have been found im some pale- 
centered hemorrhages of leuker3a," bacter- 
ial endocarditis," and pernic:cus anemia.’ 
Those of aplastic anemia am aleukemic 
leukemia have not yet been examined histo- 
logically.” Leinfelder'? has proposed four 
possible mechanisms for a white center in a 
retinal hemorrhage: a nest of ‘eukocytes, a 
group of cytoid bodies, a collection of serum, 
or a central clearing of a previorsly homoge- 
nous hemorrhage. If the retinal hemorrhages 
in the two cases described her= were pro- 
duced by a sudden increase in venous pres- 
sure, according to the theory of Dallentyne;? 
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it is difficult to imagine how any of these 
four mechanisms would occur. 


SUMMARY 


Pale-centered retinal hemorrhages were 
found in the eyes of two children with intra- 
cranial bleeding. Neither child had septice- 
mia or a blood dyscrasia, the usual causes of 
pale-centered retinal hemorrhages. Although 
retinal hemorrhages commonly accompany 
intracranial bleeding, pale centers of the 
hemorrhages have not been previously de- 
scribed. The pathogenesis of the pale centers 
is unknown. 
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RHEGMATOGENOUS RETINAL DETACHMENT AND 
CHOROIDAL MELANOMA 


Dennis M. Rosertson, M.D., AND Victor T. Curtin, M.D. 


Miami, Florida 


This report describes an eye with retinal 
breaks and a retinal detachment containing 
two separate malignant melanomas. 


CASE REPORT 


A 62-year-old white woman was referred to the 
Bascom Palmer Eye Institute because of recent 
findings of a retinal detachment in association with 
a probable tumor of her right eye. The patient gave 
a history of progressively decreasing visual acuity 
for two years. The past history, including a systems 
review, was otherwise normal Examination re- 
vealed vision of 20/400 in the right eye and 20/20 in 
— the left eye; a superior field defect to finger count- 
ing was present on the right. The right pupil re- 
acted normally to consensual light but incompletely 
to direct light. Extraocular movements and slit- 
lamp examination of the anterior segments were 
normal. Applanation tensions were 20 mm Hg in 
each eye. Pigment particles were scattered through- 
out the vitreous in the right eye. Fundus examina- 
tion showed a near total retinal detachment in the 
right eye and a large horseshoe tear within the area 
of detachment superotemporally (Fig. 1). In addi- 
tion, there was a round retinal break with an over- 
lying operculum superotemporally in an area of at- 
tached retina. A large solid-appearing mass ex- 
tended inferiorly from the posterior pole toward the 
ora serrata. Though seen indistinctly, its surface 
appeared to be smooth and mottled with pigment. A 
defect to transillumination was present. The clinical 
diagnosis was malignant melanoma of the chcroid, 
retinal detachment, and retinal breaks. Enucleation 
was advised and performed. 

Grossly, the eye was normal. On cross section, 
the retina was almost totally detached and contained 
two breaks, superotemporally. A 10 by 10 mm ele- 
vated gray-brown mass involving the choroid was 
visible inferiorly under the detached retina. A pig- 
mented plaque-like choroidal lesion that was dis- 
tinctly separate from the main lesion was situated 
temporally in the region of the ora serrata, with 
extension into the posterior half of the pars plana 
of the ciliary body. 

Microscopically, the anterior segment was nor- 
mal. A large choroidal tumor near the disk ex- 
tended inferiorly to the ora serrata. Its cells were 
predominantly of medium size with oval vesicular 
nuclei, prominent nucleoli, and scanty eosinophilic 

From the Bascom Palmer Eye Institute, Miami, 
Florida. 

Reprint requests to Dennis M. Robertson, M.D., 
Department of Ophthalmology, Mayo Clinic, Roch- 
ester, Minnesota 55901. 
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cytoplasm arranged in places in dense whorls. Mary 
epithelioid cells with irregular nuclei and abundaat 
cytoplasm were also present (Fig. 2). A moderate 
amount of pigmentation was irregularly distributed 
within the tumor. Bruch's membrane was intact 
over the tumor. Tumor cells extended along the in- 
trascleral vascular channels beneath the mass. A 
vortex vein extending outside the eye contained an 
intraluminal mass of tumor cells. 

The smaller temporal tumor contained small, rel- 
atively uniform cells with hyperchromatic nuc ei 
and scanty cytoplasm and larger fusiform cells with 
elongated vesicular nuclei. Nucleoli and nuclear 
chromatin bars were present in variable distribu- 
tions. Scanty pigmentation was present in the poste- 
rior half of the tumor, but the more anterior and 
internal regions were heavily pigmented. Detach- 
ment of the retinal pigment epithelium demen- 
strated hyperplasia and irregularity in this area. 
Large drusen were present in Bruch's membrane in 
the same region. The choriocapillaris was absent in 
some areas, whereas in others it appeared normal 
(Fig. 3 and 4). 

The retina was detached over both tumors end 
elsewhere. Superotemporal sections showed a reti- 
nal horseshoe tear with vitreous attached to the an- 
terior flap (Fig. 5). 





Fig. 1 (Robertson and Curtin). Drawing of iun- 
dus showing large choroidal melanoma part.ally 
camouflaged deep to a retinal detachment. A hcrse- 
shoe tear is located superotemporally in area of de- 
tached retina and a round hole with operculum car 
be seen in the sector of attached retina. 
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Fig. 2 (Robertson and Curtin). Laer tumor has epithelioid and spindle cells (hematoxylin and eosin, 


x 440). 


Pathologic diagnoses were malign:: t melanoma 
of the choroid, mixed type; malignant melanoma of 
the choroid and ciliary body, spindle c-1 type; reti- 
nal detachmert; and retinal horseshoe ®ar. 


COMMENT 


The association of malignant tumors of 
the choroid and retinal breaks with or with- 
out retinal detachment only recen! has been 


documented in literature. Although several 
articles have reported this relationship,’ 
only four cases have been reported which in- 
clude the histopathology of both the tumor 
anl the retinal break.*95 Boniuk and Zim- 
merman? reported a case of choroidal mela- 
noma in which an incidental retinal break 
was discovered histologically. Manschot* re- 





Fig. 3 (Robertson and Curtin). Sma''er choroidal melaroma under low power (hematoxylin and eosin, 


x70). 








Fig. 4 (Robertson and Curtin). Same lesion as in Figure 3, showing variable cellular morphology, ir- 
regular pigment deposition, and area where choriocapillaris is absent (hematoxylin and eosin, X440). 


ported a case in which a hole overlying a 
melanoma in the histologic specimen was be- 
lieved to have evolved from a degenerated 
retinal cyst. In the case reported by Berson 
and associates, a round retinal break was 
found in the superotemporal quadrant within 
the detached retina remote from a clinically 
recognized malignant melanoma. Howard’ 
reported a case in which a choroidal meta- 
static lesion from an adenocarcinoma of the 
colon was associated with a retinal detach- 
ment and a small “fish-mouth” tear. 

In the cases reported by Berson’s group 
and by Howard, the retinal detachments 
might be explained on the basis of the ob- 
served hole. In the case reported by Berson 
and associates, the tumor was recognized and 
the eye was removed. In the case reported by 
Howard (the only one with a horseshoe 
tear), the tumor was not recognized until af- 
ter unsuccessful retinal detachment surgery 
was performed. In the present case, a horse- 
shoe tear in the detached retina superotem- 
porally could easily have explained the reti- 
rial detachment. 

Because 5 to 8% of eyes contain retinal 
breaks,** 


breaks. a retinal detachment, and intraocular 


these circumstances of retinal 


tumor will occur by coincidence in rare in- 
stances. What are the best ways of avoiding 
errors in diagnosis? First, the characteristics 
of the detachment itself should be careful y 
evaluated. Does the location of the retinal 
breaks satisfactorily explain the geography 
of the detachment? fluid 
readily shift when the patient's head is 


Does subretinal 
changed from the vertical to the horizontal 
position? If the answer to the first question 
is "no" and the answer to the second is "yes," 
the ophthalmologist should be particularly 
alert that the problem is other than a rheg- 
matogenous retinal detachment. Second, the 
part of the eye that is behind the detached 
retina must be appraised. Indirect ophthal- 
moscopv greatly facilitates the examination 
because its greater illumination ( when com- 
pared with direct ophthalmoscopv ) gives the 
examiner a clearer view beneath detached 
retina. Consequently, an underlying mass is 
less likely to be camouflaged and overlooked. 
Third, any area that looks suspicious should 
be transilluminated. This can be most simply 
accomplished with the aid of a Finnoff head 
and an indirect ophthalmoscope, Similar to 
the scleral depressor, the illuminated Finnoff 
head is placed behind the region of the eve to 
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Fig. 5 (Robertson and Curtin). “sorseshoe tear showing vitreous attachment to anterior flap (hema- 


toxylin and eosin, X44). 


be studied, while the examiner ~v ews this re- 
gion through the optics of the noailluminated 
indirect ophthalmoscope. A mass such as a 
choroidal melanoma will likely be revealed 
by a transillumination defect that appears 
dark against the surrounding ill rninated tis- 
sue. Hopefully, these considerations will 
help the ophthalmologist avoid eperating for 
detached retina in the presence of an under- 
lying tumor and thus obviate tte complica- 
tions that have been described by Boniuk 
and Zimmerman.’ [n our case, tae limits of 
the detachment could have been easily ex- 
plained by the superotemporz! horseshoe 
tear. Though shifting fluid was somewhat 
exaggerated, detachment surgery would 
likely have been recommended h: d the tumor 
not been recognized bv indirect <phthalmos- 
copy and iurther defined by retroillumina- 
tion in the manner described. 

An additional and unusual finding was the 
discovery on gross pathologic examination 
of a second small malignant melanoma in the 
eye of our patient. This tumor was well cir- 
cumscribed and distinctly remote from the 
larger tumor. Because of its sm size and 
its cellular structure, the lesion appears to 
have been relatively inactive. Nevertheless, 
the cellular characteristics and the changes in 


the choriocapillaris and pigment epithelium 
justify classification of this lesion as a ma- 
lignant melanoma which developed from a 
separate focus. In referring to multiple ori- 
gins of melanomas, Reese? stated that any 
malignant melanoma might be accompanied 
bv benign melanomas elsewhere, but he 
questioned whether two malignant melanomas 
had ever developed separately in the same 
eye. kurz, however, reported a case in 
which two melanomas arose independently 
180 degrees apart in the ciliary body and iris. 
lhe present report serves to demonstrate 
that malignant melanomas also may arise 
from separate foci within the posterior uveal 
tract. 


SUMMARY 


A case is reported in which the patient's 
eye contained a rhegmatogenous retinal de- 
tachment and two apparently separate cho- 
roidal melanomas. Though the geography of 
the detachment could have been easily ex- 
plained by the superotemporal horseshoe 
tear, clinical recognition of one of the tu- 
mors underlying the elevated retina led to 
the correct diagnosis and enucleation. Photo- 
micrographs of the specimen show sections 
through both tumors and the horseshoe tear. 
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OPHTHALMIC MINIATURE 


When ordinary people were told by the dogmatic propagandists of 
Charles Darwin's theory of evolution that so complex a thing as an eye 
had come into existence by some vague force known as natural selection, 
acting on chance minor structural variations, their credulity was taxed to 
the utmost, Their faith would probably have failed them completely had 
they been asked to believe that this random and mechanistic process had 
produced the vertebrate eye and the invertebrate eye in complete inde- 
pendence and more than that, had permitted the invertebrates to originate 
at least three different kinds of eyes in independence, within the limits of 


their own phylum. 


F. Wood Jones, F.R.S. 
Trends of Life 


London, Edward Arnold & Co., 1953 





EXPERIMENTAL RETINAL DETACHMENT IN THE OWL MONKEY 


VIII. PHOTORECEPTOR PnocrEIN RENEWAL IN EARLY RETINAL REATTACHMENT 


ARNOLD J. Kne.L, M.D., AND ROBERT MACHEMER, M.D. 


Miami, Florida 


It has been demonstrated that he degener- 
ation of photoreceptor outer s—rments, the 
alterations of the pigment epraelium, and 
the extinction of the elect—retinogram 
(ERG) produced by experimental retinal 
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detachment can be quickly reversed by surgi- 
cal reattachment of the retina.’ In addition, 
autoradiography has demonstrated that the 
normal renewal of outer-segment protein is 
changed by experimental retinal detachment.? 
This report describes the effect of reattach- 
ment of the retina on the protein renewal of 
paotoreceptor cell inner and outer segments. 


MATERIALS AND METHODS 


In a series of three owl monkeys ( Aotus 
trivirgatus), each weighing between 600—800 
g, retinas were experimentally detached,* al- 
lowed to remain detached for four weeks, 
and then were surgically reattached, using a 
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Fig. 1 (Kroll and Machemer). Retiaal detachment of four weeks’ duration, three hours after surgical 


reattachment, and two hours after injection of tritiated amino acids. (A) Autoradiography and (B) his- ^w 


tology (phase-contrast photomicrogray is, x400). (C, shown on facing page) Electron photomicrograph 
(6000). There is extremely heavy labeling of the inner segments (is) compared with the control 
(Fig. 4). Note close apposition of the -etina to pigment epithelium. 
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modification of methods presiously de- 
scribed"*: The anesthetized mimal was 
placed in a box with the head projecting. A 
lateral canthotomy and lateral orbitotomy 
were done and the conjunctiva opened cir- 
cumferentially. No diathermy o- cryocoagu- 
lation was used. The retinal break was local- 
ized and appropriate sutures fe- a radially 
placed silicone sponge scleral backling were 
placed. A drainage site was prepared posterior 
to the retinal break in the memplian of the 
planned scleral buckling and subretinal fluid 
was released using a diathermy needle punc- 
ture through choroid and pigmer t epithelium. 
A 27-gauge needle on a syringe ecntaining air 
was passed through the pars p ana anterior 
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to the retinal break and into the vitreous cav- 
itv. Care was taken to position the eye and 
head so that both the drainage site and the 
pers plana injection site were at the lowest 
part of the eye. With alternating gentle aspi- 
ration and injection, the liquified vitreous 
was entirely replaced by air. The subretinal 
fluid was thus forced out of the drainage site 
bv the pressure of the intravitreal air. With 
this method, fluid could be completely 
drained. The silicone sponge was then placed 
beneath the sutures and the sutures were 
tightened and tied. The intravitreal air was 
finally replaced by saline using gentle aspira- 
tion of air and injection of saline. 

Each animal then received 55 mc of a tri- 
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Fig. 2 (Kroll and Machemer). E. tinal detachment of four weeks’ duration, nine hours after surgical re- 


attachment, and eight hours after irrection of tritiated «mino acids. (A) Actoradiography and (B) histology 
(phase-contrast photomicrograph, 5400). (C-facing page) Electron photomicrograph (x6000). M- ! 
macrophage. The label has moved “affusely into the outer segments, but is more evenly distributed between 
inner and outer segments than in F sure 1. 
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tiated amino acid solution (50 mc ef L-phenyl- 
alanine and 5 mc of r-leucine), injected into 
the ipsilateral internal carotid artery as pre- 
viously described.? Three contro! animals had 
similar ipsilateral intracarotid injections. 
Each control animal had an experimental 
retinal detachment of four wees’ duration, 
but in them, no attempt had been made to re- 
attach the retinas. The intracarct d injections 
were started one hour after reattachment of 
the retina, and the eyes were enuc eated at two 
hours, eight hours, and two days after the 
start of the mtracarotid injectieas. Fixation, 
dehydration, embedding, and preparation for 
phase-contrast and electron micrescopic auto- 
radiographic studies were similar to previous 
work.?:*?? The retina and pigmeat epithelium 
situated away from the region o£ scleral buck- 
ling was selected for study. 
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OBSERVATIONS 

The surgical technique described above 
permitted immediate reattachment of the ret- 
inas with essentially complete drainage of all 
subretinal fluid (Figs. 1-3), This was accom- 
plished without the use of cryotherapy or 
diathermy. 

For each eye illustrated, a pair of phase 
contrast micrographs (autoradiography and 
histology) is accompanied by a representa- 
tve electron microscope autoradiograph 
( Figs. 1-5). 

The most striking autoradiographic find- 
ing was that within three hours of retinal 
reattachment, there was an extremely heavy 
labeling of the photoreceptor inner segments 
as compared with the label of detached reti- 
nas (compare Figs. 1 and 4). Nine hours af- 
ter retinal reattachment (Figs. 2 and 3), 
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Fig. 3 (Kroll and Machemer). Retinal detachment of four weeks’ picti two days after surgical 
reattachment, and two days after :'section of tritiated amino acids. (A) Autoradiography and (B) histology * 
(phase-contrast photomicrograph, 400). (C-facing page) Electron photomicrograph (56000). There is 
no significant change in the distr: ution of label compared with that shown nine hours after reattachment 
(Fig. 2). However, the label remains diffuse and heavier than in detached retina (Fig. 5). 
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much of the label had moved ciffusely into 
the outer segments, but unlike normal retina, 
no banded pattern appeared in the outer seg- 
ments at that time.? Two days a: ter reattach- 
ment, one could see heavier laceling of all 
portions o: the photoreceptors than was ob- 
served in detached retinas (con pare Figs. 3 


and 5). 


COMMENT 


The use of intravitreal air tan ponade was 
very effective in removing essert ally all sub- 
retinal fluid during surgical rezttachment of 
the retina. It was thought essential to drain 
all of the fluid so as to remove the experi- 
mental variable of differing amounts of re- 
sidual subretinal fluid being present postop- 
eratively. Complete retinal reattachment was 
histologically confirmed in al cases—in 


some, as early as three hours postoperatively 
(Figs. 1-3). The intravitreal air was re- 
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placed by saline during the scleral buckling 
surgery so as to remove the air itself as an- 
other variable in the subsequent autoradio- 
graphic studies of photoreceptor protein re- 
newal. In additioh, so as not to interfere 
with choroidal or retinal metabolism, no 
cryotherapy or diathermy applications were 
made. Despite the lack of cryotherapy or 
diathermy, all retinas remained reattached 
during the experiment. 

Autoradiographic studies*!? have empha- 
sized that normal photoreceptor outer-seg- 
ment protein is constantly renewed by a pro- 
cess of incorporation of amino acids into 
protein in the inner segments, a migration of 
the newly formed protein into the outer seg- 
ments toward the pigment epithelium, and 
eventual phagocytosis of the protein by the 
pigment epithelium, 

In a previous study done under identical 
conditions, the incorporation of radioactive 





Fig. 4 (Kroll and Machemer) Retinal detachment of four weeks’ duration, two hours after injection 
of tritiated amino acids. (A) Artoradiography and (B) histology (phase-contrast photomicrographs, 
x400). (C-facing page) Electro» photomicrograph (6000). The inner segments (is) and nuclei (n) 
of the photoreceptors are labeled. The outer segments (os) are sparsely labeled. A macrophage (M) also 
is labeled. This retina serves as a control for the surgically reattached retina seen in Figure 1. 
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amino acids in normal and detached retinas 
was demonstrated, and it was shewn that ret- 
inal detachment does not prevert incorpora- 
tion of amino acids and the tran: portation of 
newlv formed protein into thc outer seg- 
ments.* 

The present studv shows that retinal reat- 
tachment produces a rapid and marked in- 
crease in amino acid incorporation in the 
photoreceptor inner segment. [his incorpo- 
ration is higher than in the normal, attached 
retina.” Why this occurs is not known ; how- 
ever, the data suggest that, with reattach- 
ment, some factor causes amino acid to be- 
come more utilized in the photoreceptor inner 
segment, and triggers this metabolic resur- 
gence. This resurgence probably originates in 
the pigment epithelium and the triggering 
factor is either produced or accumulated in 
these cells. It may be vitamin A, retinene 
isomerase, Or some other substance. 
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As expected, some time later radioactive 
protein appears in the outer segment. In the 
normal eye, there is a band formation with 
migration from the inner to the outer part,®*!” 
whereas in the reattached retina, the la- 
beled protein is diffusely distributed all over 
the outer segment. Even two days after reat- 
tachment, there is no hint of a label-free 
zone in the inner part of the outer segment 
which one would expect if the protein was 
deposited in the normal manner. An expla- 
nation is difficult, but it is possible that the 
newly formed protein, after it is exported 
‘rom the inner segment, can spread widely 
throughout the relatively “empty” outer seg- 
ments, whose contents have degenerated dur- 
ing retinal detachment. It is highly unlikely _, 
that actual synthesis of outer-segment pro- 
tein takes place within the outer segments 
themselves because they lack the synthetic 
and distributive organelles, the ergastoplasm, 








Fig. 5 (Kroll and Machemer). Fetinal detachment of four weeks’ duration, two days after injection of 
tritiated amino acids. (A) Autorad ography and (B) histology (phase-contrast photomicrographs, x400). 
(C-facing page) Electron photomi:rograph (6000). There is fairly uniform labeling of both inner (is) 
and outer (os) segments. This retina serves as a control for the surgical reattached retina seen in 


Figure 3. 
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and Golgi apparatus, which ame in the inner 
segments? It is unlikely, as well, that the 
protein—most of which is normally bound to 
the saccules—should diffuse u- bound in the 
outer segments at a time wien abundant 
sacule material reappears in tae outer seg- 
ment. 

Once the outer segment i: refilled with 
saccule material, the random arrangement of 
saccules will slowly disappear, and after 
about two days, the normal pac ern of stacks 
of saccules begins to be visib2.? This sug- 
gests a return to normal band formation in 
the radioautogram, with labeled saccules 
starting near the inner part of -he inner seg- 
ment. 

The high protein metabolisr- in the photo- 
receptor layer of the retina after reattach- 
ment correlates well with t» speed with 
which the retina recovers functions mea- 
sured by ERG; the ERG can be recorded as 
early as five hours aiter reattachment of the 
retina.* 


SUMMARY 


Protem renewal by retinal photoreceptor 
cells in early retinal reattachr=nt in the owl 
monkey was studied by pha.--contrast and 
by electron microscopic at oradiography. 
Compared with detached retina, reattach- 
ment produced a rapid, heavy abeling of the 
photoreceptor inner segments followed later 
by diffuse labeling of the ceter segments. 
The marked increase in pho-»receptor pro- 
tein metabolism immediately after retinal 
reattachment correlates well with previous 
morphologic and electrophysologic obser- 
vations of photoreceptor recaxery. 
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POSITIVE AND NEGATIVE DEFLECTIONS IN THE OFF RESPONSE OF 
THE ELECTRORETINOGRAM IN MAN 


Kazuo KAwasaKI, M.D., YurAKA Tsucuipa, M.D., AND Jerry H. JAcoBsoN, M.D. 
New York, New York 


The electroretinogram (ERG) is a com- 
plex electrical waveform generated by the 
retina, the start of which, the early receptor 
potential (ERP), follows almost immediately 
upon the commencement of a light stimulus. 
This entire response to onset of illumination 
—ERP, and a-, b-, and c-waves that follow— 
is a result of the interaction of the electrical 
activities of several processes, first described 
as P-I, P-IT, and P-III by Granit! in 1947, 
and since then, further defined’~ as to their 
- individual sites of origin and significance. 

When the stimulus light is discontinued 
there is a change in the electrical activity of 
each of the several processes which make up 
the total response. The interaction of these 
processes produces a deflection in the wave- 
form recorded at the surface of the retina or 
eyeball. This phenomenon, called variously 
the “off effect," 'd-wave," or “off response,” 
has been relatively ignored in the develop- 
ment of electroretinography as a clinical in- 
strument, much greater emphasis having been 
placed on those responses generated by onset 
of stimulation, In this paper, we shall use the 
terms, "on response" and "off response" to 
mean the alteration in total recorded wave- 
form engendered by onset and cessation of 
light stimulation.* 

The off response of the ERG begins with 
a negative-going deflection in predominantly 
rod retinas'^? and with a positive-going wave 
in cone retinae.17?:^$ 
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The human dual retina would be expected 
to be subject to variation in its off response 
from the positive, cone type to the negative, 
rod type by manipulation of stimulus or 
adaptation parameters. 

The human off response is negative in po- 
larity with a dim stimulus.®** The human off 
response becomes positive in polarity with in- 
creased stimulus intensity,!'^!?-1^ and is pre- 
served in stationary congenital night blind- 
ness. SF 

This paper describes the characteristics of 
the negative and positive off responses in nor- 
mal human subjects and the variations from 
normal of the responses in stationary con- 
genital night blindness and rod monochroma- 
topsia. Our goal, in this study, is to lead 
toward the ultimate utilization of the off re- 
sponse as a clinically useful parameter of 
the ERG. 


METHOD 


Stimulus light from a 1 kw tungsten source 
was brought to a focus, after transmission 
through heat filters, at an electromechanical 
shutter, which controlled the light beam to 
provide rectangular flashes of 0.74 second 
duration at two- to 30-second intervals. The 
stimulus light then entered one of the two 
input ends of a Y-shaped glass fiber light 
guide. 

Adapting light from an additional tung- 
sten source (150 w) was focused upon the 
other input end of the light guide. The glass 
fibers carrying light from each source were 
mingled together at the output end (7 mm in 
diameter), which was held 5 cm from the 
cornea of the examined eye. Zero log unit 
intensities of stimulus and adapting light 
were 8.4 X 10? and 5.2 X 10? lux, respec- 
tively, at the cornea, Neutral density filters 
were interposed in the light path to decrease 
the luminance. Stimulus and adapting light 
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intensity was expressed in log.. units. No 
adapting light was present, unless noted. 

ERG responses were led frem a contact 
lens electrode'* to a Grass elec! »oencephalo- 
gram amplifier (7P511, time constant 0.25 
second unless otherwise noted) and averaged 
by a Mnemotron CAT 400 computer, The 
combined earlobes served as tw indifferent 
point. The pupil was dilated with 1% tropic- 
amide. Upward deflection indic tes positivity 
of the corneal electrode. 
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RESULTS 
A very dim stimulus ( —4.0) evoked a 
small b-wave (one of the on responses) and 
a negative off response (Fig. 1). The thresh- 
old of the negative off response was the same 
as that of the b-wave. With increasing stimu- 
lus intensity (up to —2.0 log units), the b- 
wave amplitude rapidly increased, while the 
negative off response increased only slightly. 
Further increase of stimulus intensity de- 
creased the amplitude of the negative off re- 


— i Bie 


100V 
100 msec 


Fig. 1 (Kawasaki, Tsucada, and Jacobson). On and off responses to stimuli of varying intensities in 
normal subject. Each trace is average of 20 responses. Stimulus frequency 0.5 Hz. 
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Fig. 2 (Kawasaki, Tsuchida, and Jacobson). On and off responses of normal subject to (A) intense 
stimulus (zero log unit) in virtually dark-adapted state and (B) in light adaptation induced by high fre- 
i|uency of stimulation. In A, after dark adaptation of 30 minutes, 10 stimuli were delivered at a rate 
f one flash per 10 minutes, with no background illumination between flashes. Responses to these 10 stimuli 
vere successively summed. In B, 10 identical stimuli were presented once a second, with no preliminary 
lark adaptation. Summed response to these 10 stimuli shown. Vertical calibration relates to sum of ampli- 
tudes of responses. 


sponse, which was now preceded by a small sity, while the b-wave was suppressed. The 
positive off response ( —1.5, Fig. 1). With positive off response was followed by a nega- 
still brighter stimuli, the amplitudes of the  tive-going wave returning toward the base- 
a-wave and positive off response increased line. 

approximately linearly to log stimulus inten- The apparently paradoxical reduction ot 
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b-wave amplitude with increased stimulus 
intensity is partly due to the mreased level 
of light adaptation consequent :o the use of 
repetitive stimuli necessary for computer 
averaging. This light adaptation may also in- 
fluence the positive off response. In an at- 
tempt to control this factor, the series of ex- 
illustrated in 


[4»ure 2 was 


conducted. The subject was dawk-adapted for 


periments 


30 minutes, then exposed to 10 single stimuli 
of maximum intensity, one fash every 10 
minutes, with no background light between 
flashes. The summed a- and »-wave ampli- 
tude of these 10 responses was equal to 10 
times the amplitude of the first dark-adapted 
response. Inspection of the individual re- 
sponses (not summed) revealed no difference 
in a- or b-wave amplitude between the first 
and last responses. Since a- and b-wave am- 
plitude is known to be sensit*ve to light adap- 
tation, this would indicate tiat dark adapta- 


Light Intensity 


Adapting 
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tion was not significantly affected by this set 
əf stimulus parameters. In this situation the 
positive off response was very small (Fig. 
2-A). In Figure 2-B, the stimulus of the same 
intensity as used in Figure 2-A, was repeated 
once every second. Light adaptation engen- 
dered by this frequency of stimulation—and 
indicated by the reduced a- and b-wave am- 
plitude 





was accompanied by an increase in 
the positive off response. Therefore, light 
adaptation induced by the repetitive stimuli 
augments the positive off response. 

Figure 3 shows the effect of increasing 
light adaptation on responses to a relatively 
dim stimulus (—3.0). Increased level of 
light adaptation alone did not produce a 
positive off response unless the stimulus was 
sufüciently intense. Repetitive, intense stim- 
uli, hence, are favorable to positive off re- 
sponse production. 

The spectral sensitivity of the b-wave, 


100 V $ 
100 msec 


Fig. 3 (Kawasaki, Tsuchřia, and Jacobson). Effects of light adaptation on the on and off responses to 
dim stimulus (—3.0 log unit) in normal subject. Average of 20 responses. Stimulus frequency 0.5 Hz. 
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Fig. 4 (Kawasaki, Tsuchida, and Jacobson). Spectral sensitivity of b-wave, positive and negative off 
responses. (A) Eye was exposed to adapting light of —1.1 log unit. (B) No adapting light was used, but eye 
was dark-adapted for 30 minutes prior to recording. Stimulus intensity was increased in 0.5 log steps from 
sub-threshold level at each wave length of equal intensity monochromatic light. Ordinate is log: re- 
ciprocal stimulus intensity required to evoke response of 10 uv criterion voltage. Data derived from 
average of 80 responses in A and of 20 responses in B. Stimulus was repeated every two seconds in A 


and 30 seconds in B. 


positive and negative off responses was stud- 
ied using a series of equal energy monochro- 
matic stimuli obtained by use of interfer- 
ence filters and neutral density filters. The 
eye was dark-adapted for 30 minutes prior 
to the recording. Stimulus intensity was in- 
creased in 0.5 log steps from subthreshold 
level at each wavelength. 

Precautions were taken to avoid disturb- 
ing dark adaptation during the recording: 
Relatively dim stimuli were used, the maxi- 
mum intensity being not more than one log 
unit above the intensity producing a just dis- 
cernible b-wave at each wavelength. Dark 
adaptation of 10 minutes was allowed be- 
tween recordings at different wavelengths. 


Stimuli were repeated at low frequency (one 
flash every 30 seconds). 

The amplitudes of the averaged responses 
were plotted versus log stimulus intensity at 
each wavelength. From such graphs we 
derived the stimulus intensity required to 
produce a constant (10 pv) amplitude re- 
sponse at each wavelength. The reciprocal 
of the resulting intensity value represents 
sensitivity. The spectral sensitivity curves 
thus obtained are illustrated in Figure 4. The 
low-threshold negative off response was as 
sensitive to monochromatic light as the dark- 
adapted b-wave, and its spectral sensitivity 
approximately fitted the C.I.E. scotopic sen- 
sitivity curve!? in dark adaptation. 
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The spectral sensitivities of the positive 
off response and the b-wave were obtained 
similarly. The eye was light-ad: pted to white 
light of — 1.1 log unit intensity so as to satu- 
rate the scotopic function.!? Sire, with this 
constant background illuminat en, light ad- 
aptation induced by repetitive = muli became 
less significant, stimuli were repeated at high 
frequency (one flash every twc seconds) for 
averaging. The positive off resoonse and b- 
wave thus light-adapted were the most sen- 
sitive to light of a wavelength 5f about 550 
nm (Fig. 4). 
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Figure 5 is the ERG of a 59-year-old 
white man with recessively inherited sta- 
tionary congenital night blindness. His dark 
adaptation curve showed only the cone por- 
tion. Color vision was normal. He was my- 
opic and corrected vision was 20/30 in each 
eye. The fundi showed peripheral retinal 
atrophy, myopic crescents, and narrowing of 
retinal arteries. Neither b-wave nor negative 
off response was evoked in this patient by 
—3.0 log unit stimulus, which was bright 
enough to elicit these responses in normal sub- 
jects. Intense stimuli evoked an a-wave and a 
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Fig. 5 (Kawasaki, Tsuchida, a Jacobson). ERG in stationary congenital night blindness. On and off 
responses absent with dim stinz:ius, a-wave and positive off responses present with bright stimulus. 
Average of 20 responses. Stimulus frequency 0.5 Hz. Amplifier time constant 0.6 seconds in lowest record 
in left calumn, 0.25 seconds in all craer records. 
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Fig. 6 (Kawasaki, Tsuchida, and Jacobson). ERG in rod monochromatopsia. Negative off response 


present, positive off response absent. Average of 20 responses. Stimulus frequency 0.5 Hz. 


positive off response of normal amplitude, but 
b-wave amplitude was greatly decreased. The 
ERG, hence, appeared to consist of P-IIP 
or the late receptor potential^?? (lowest 
record, Fig. 5 Y. 

The level of light adaptation induced by 
the repetitive stimuli of —3.0 log units (8.4 
lux) should not exceed the level which is 
equivalent to continuous light adaptation of 
this intensity (8.4 lux), since dark periods 
intervene between repetitive stimuli. The 
level of adaptation produced by continuous 
light of 8.4 lux is below the saturation level 
of the human scotopic function.!? Therefore, 
the absence of the low-threshold negative ott 


response with this stimulus intensity in this 
patient is not due to the suppression of the 
scotopic function by light adaptation induce 
by the repetitive stimuli. 

Figure 6 shows the ERG of a five-year-old 
(20/200 n 


each eye), photophobia, nystagmus, and poor 


white girl with poor vision 
color vision. The fundi were normal. Colo: 
tests, including Ishihara, H-R-R pseudo- 
isochromatic plates, and anomaloscopy, in 
conjunction with her symptoms, indicated 
that rod 
matic. We found the low-threshold negative 


her color defect was monochro- 
off response present and the high-threshold 


positive off response unrecordable in this pa 
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tient. The positive off response was absent in 
this case even with a stimulus b-ight enough 
to evoke a distinct a-wave in normal subjects. 
General anesthesia was used in this patient 
because she could not tolerate bright stimu- 
lus lights. The anesthesia was not responsible 
for the absence of the positive off response 
in this case, however, since a ne-mal positive 
off response was found under ilentical gen- 
eral anesthesia in normal subjecs. 


DISCUSSION 


If the analyses of animal ER Gs!-95?? may 
be applied to the human ERG, the low- 
threshold negative off response would repre- 
sent the termination of P-IT'! cr the dc com- 
ponent,” and the initial ascendi ng phase of 
the high-threshold positive off response the 
end of P-III or the late receptor poten- 
tial.^* Studies of animal ERG” also sug- 
gest that the negative-going weve following 
the high-threshold positive off response is due 
to the end of P-IT! or the dc component. A 
positive plateau potential, which seems to cor- 
respond to the dc component » the cat,?? is 
also present in man.!??1 

Evidence suggests that recrction of the 
amplitude of the negative off response at 
moderate stimulus intensities, milar to that 
seen at the transition from th= negative to 
positive off effect in Figure 1, occurs in 
single flash studies;''? indicating that this 
phenomenon is not due to lisat adaptation 
induced by repetitive stimuli, Oae of the pos- 
sible explanations for this amplitude reduc- 
tion of the negative off response is that the 
positive off response adds algebraically and 
results in an apparent decrease in amplitude 
of the negative off response. 

Figure 4-B indicates that t low-thresh- 
old negative off response is mediated by the 
rod system in dark adaptation. The absence 
in night blindness and the presence in rod 
monochromatopsia (Figs. 5 æd 6), of this 
low-threshold negative off r- ponse, favor 
this assumption. 

The presence in night blincness, and the 
absence in rod monochrometopsia, of the 
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positive off response (Figs. 5 and 6), suggest 
its close relationship with the cone system. 
This assumption is supported by its high 
threshold and spectral sensitivity. Our re- 
sults do not exclude the possibility of the 
contribution of the rod system to the positive 
off response in the fully dark-adapted state.2? 
Dark-adaptation should increase the ampli- 
tude of an ERG response related to the rod 
‘scotopic) system. The positive off response 
is larger in moderate light adaptation than in 
dark adaptation'** (Fig. 2). This suggests 
that the rod system does not greatly contrib- 
ute to the high-threshold positive off re- 
sponse. 


SUMMARY 


When stimuli of relatively low intensity 
are used, the off response of the human elec- 
troretinogram consists mostly of a negative- 
zoing wave. With intense stimuli, the off re- 
sponse begins with a positive-going wave. 
The negative-going wave of the off response 
to dim stimulus is absent in stationary con- 
genital night blindness and present in rod 
monochromatopsia. The positive-going wave 
of the off response to intense stimulus is pres- 
ent in stationary congenital night blindness 
and absent in rod monochromatopsia. 
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OPHTHALMIC MINIATURE 


It is a widely spread belief that there is a strange power in the eyes of 
man. Mowgli was expelled from the wolf pack because they could not 
bear his gaze, and even his best friend, the panther, was unable to look 
him straight in the eyes. . . . Amongst themselves, animals only look at 
each other fixedly when they intend to take drastic measures or are afraid 
of each other. Consequently they conceive a prolonged fixed gaze as being 
something hostile and menacing and rate it in man as the expression of 
extreme malevolence. And this the whole secret of the “power of the 


human eye.” 


Konrad Lorenz 
Man Meets Dog 
Methuen & Co. Ltd., 1954 


BANDAGE LENSES IN THE TREATMENT OF BULLOUS KERATOPATHY 


ANTONIO R. Gasser, M.D., AND HrenaERT E. KAaurMaw, M.D. 
Gainesville, Florida 


In a previous paper? we reperted that hy- 
drophilic contact lenses provide a simple and 
often useiul therapy for bullous keratopathy. 
These lenses* (Griffin) can be worn in cases 
of epithelial bullae and gross corneal irregu- 
larities without causing corneal ulceration. 
They generally relieve the pain associated 
with ruptured bullae and corneal ulcers with- 
out interfering with the heading process. 
Their use as an optical bandage for diseased 
corneas has improved vision and relieved 
pain in many cases where other sight-pre- 
serving techniques have faile or were not 
possible. 

Since our original report, v» have fitted a 
total of 528 corneas (normal aad pathologic) 
with bandage lenses and have monitored an 
additional 1207 cases fitted ty other clini- 
cians, A review of these data corroborated 
our previous results and revealed that errors 
in fitting can cause poor resalts as well as 
unnecessary complications. 

Our present fitting techmiques are pre- 
sented here, together with a =1mmary of the 
clinical results of this therapy in 49 patients 
with varying degrees of bullous keratopathy. 


MATERIAL AND METHODS 


Through studies of the Bausch and Lomb, 
the Griffm, and other type of lenses, we 
found that good visual res: ts required the 
use of lenses available in various curvatures 
and diameters. Leibowitz and Rosenthal? sim- 
ilarly reported relief of pain without improve- 
ment of vision with the Bausch and Lomb 
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lens. For this reason, only Griffin lenses were 
used as bandage lenses in this study. 

The lens—A detailed description of the 
Griffin lens has been presented elsewhere.! 
Briefly, it is both flexible and hydrophilic, 
containing a high water content and reason- 
ably good optical surface and a tear layer be- 
neath the lenses. The Griffin lens potentiates 
the action of medication such as hypertonic 
saline, and it is available in a variety of di- 
ameters and curvatures, which may explain, 
in part, the superior visual acuity obtained . 
with theses lenses. 

Fitting procedure—Fitting patients with 
bullous keratopathy is much more difficult 
than fitting patients for simple refractive er- 
rors. However, experience in fitting patients 
for refractive errors is a significant asset in 
fitting pathologic corneas. 

Trial lens fitting is the easiest and often 
only method by which these lenses can be fit- 
ted in patients with bullous keratopathy. 
Through such testing, the dimension, curve, 
and diameter that will give the best and most 
stable performance is determined. A prop- 
erly fitted lens has both central and periph- 
eral contact, so that it does not flex in the 
center with each blink, and it has sufficient 
diameter so that it will not move with each 
blink. However, it is difficult to verify this 
alignment for any given lens. Fluorescein is 
useless since it penetrates the lens instantly 
and does not delineate the form of the tear 
layer. In addition, keratometer readings are 
usually unavailable in patients with bullous 
keratopathy. Thus the first question is how 
to select a lens that will provide sufficient ad- 
herence to prevent movement without induc- 
ing too much apical clearance and, conse: 
quently, variable vision. 

If the lens selected is not of the proper 
curvature and diameter, there are two possi- 
ble difficulties: it may be too steep, or it may 
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be too flat. If the lens is too flat (or too 
small), it will move up and down with each 
blink or will be displaced laterally on side- 
ward gaze. If the lens is too steep, there is 
alternate blurring and clearing of vision with 
each blink. This may be somewhat difficult to 
evaluate initially in a patient with bullous 
keratopathy. However, if there is any doubt 
that the lens might be steep, one should pro- 
ceed to the next flatter lens (or the one with 
the next smaller diameter). If the lens is 
too flat, it will move excessively. If the lens 
moves too much one can be assured that the 
proper lens is steeper. If the lens seem to 
center properly in the eye, one can try for a 
flatter lens to be certain that it is not too 
steep. 

The following guidelines have been ex- 
tremely helpful to us in selection of the 
proper combination of curve and diameter 
for any given patient : 


1. A larger diameter increases adherence 
and may cause apical clearance. 


2. A smaller diameter decreases adherence 
and may cause movement and lag. 


3. A steeper curve increases adherence 
and may cause apical clearance and associ- 
ated change in vision. 


4. A flatter curve reduces adherence and 
will eliminate the changing vision caused 
by flexing of the lens. 


5. Never rely on the results of a given test 
lens until the lens has been on the eye for 
a significant amount of time (15 to 30 
minutes). 


This last rule is most important in patients 
with bullous keratopathy. Large, single bul- 
lae usually disappear within a few days, and 
only diffuse epithelial edema remains. The 
constant wearing of these lenses also results 
in dehydration of the cornea and a signifi- 
.cant change in corneal shape. The lens that 
fitted properly before is no longer satisfac- 
tory. This change usually results in a reduc- 
tion in visual acuity, and it is not unusual to 
find a patient with an initial visual improve- 
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ment from 20/200 to 20/40 in whom, af- 
ter a few days, visual acuity decreases to 20 
/100 or 20/200. Biomicroscopy of the eye 
usually reveals a significant change in the 
cornea with disappearance of the big bullae 
and diffuse epithelial edema. When these 
cases are refitted and hypertonic saline used, 
visual acuity usually improves again. In 
some cases several changes in the lenses are 
required. 

Once the proper curve and diameter are 
determined, the refractive power of the lens 
should be considered. For the beginner, 
plano lenses will simplify the procedure, The 
proper power can be prescribed by one of 
the following techniques: 


1. By using the spectacle refraction and 
vertex distance and refining the refraction 
through a trial lens procedure. 


2. By using plano lenses and refracting 
over. 


The selection of the trial lens is mady by 
taking the spectacle refraction in minus cyl- 
inder form, ignoring the cylinder and cor- 
recting for the vertex distance when neces- 
sary. 

Just as the base curve of the lens changes 
with changing corneal curvature, the re- 
quired refractive power may change. Pa- 
tients with bullous keratopathy must have 
over-refraction in each follow-up visit. 

Use of medications—Pupils are dilated for 
the first few days in cases of chronic bullous 
keratopathy, especially with epithelial defects, 
because of the concomitant iritis present in 
almost every case. We have found it ex- 
tremely useful, in many cases of chronic 
bullous keratopathy, to institute eyelid hy- 
giene techniques. Hexachlorophene 
(pHisoHex) scrubs for five minutes once or 
twice a day have virtually eliminated minor 
infection and unrecognized blepharitis as 
causes of patient discomfort. 

Antibiotics are used if secondary infection 
or chronic blepharitis is present at the time 
of fitting. 

Five percent hypertonic saline without 


378 


preservative or methylcellulose s the single 
most important medication used in combina- 
tion with the lenses. In most cases it pro- 
duces a significant improvemeat in vision 
and is used three to five times a day, as nec- 
essary. However, it should be avoided ini- 
tially in patients who have a significant 
amount of discomfort. In these cases, lens 
application and pupillary dilaticn should re- 
lieve the pain within a few days. At that time 
the patient should be refitted and hypertonic 
saline used for improvement o: visual acuity. 

The following variations in *echnique have 
been usec : 

1. In advanced cases of bulleus keratopa- 
thy where a hazy subepithelial layer is pres- 
ent, the pathologic corneal epitaelium and the 
underlying connective tissue are easily re- 
moved aíter application of local anesthetics 
with a cotton swab or a No. 15 Bard-Parker 
blade. Homatropine, atropine or scopolo- 
mine is then applied to the ere. Neosporin 
ophthalmic solution is also generously ap- 
plied to the eye. A pressure pa ch is not nec- 
essary in these cases where tae lens is in- 
serted immediately after the removal of the 
pathologic corneal epithelium Visual acuity 
is usually much improved inruediately after 
such procedures, but it will decrease one or 
two lines after a few days. T s is due to the 
regrowth of the corneal epithelium, the 
thickening of the corneal stoma, and, in 
some cases, folds in Descemet’s membrane. 
The lens must be refitted ir all these cases 
and application of 5% hypertonic saline in- 
stituted once the eve is comfcrtable. 

2. In patients with advance 1 bullous kera- 
topathy and some subepithelial membrane, 
no effort should be made to fit with the 
proper refraction until several weeks after 
the lens is applied. In these cases, a plano 
lens of the proper diameter and base curve is 
used. 

3. In patients with a larz^ epithelial de- 
fect, such as after removal »f an epikerato- 
prosthesis,?? the pupil is dih:ed and a ran- 
domly selected, preferably sicep lens and an- 
tibiotics are applied to the eve The lens is left 
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in the eye until re-epithelization has occurred. 
We prefer to allow two to four weeks before 
any attempt is made to improve visual acuity 
by refitting the patient. 

4. If the proper lens dimension cannot be 
determined at the first visit, we have found 
that an 8.1 lens 14.0 mm in diameter with 
central thickness of approximately 0.3 mm 
gives the most satisfactory result until the 
proper dimension can be determined. 


RESULTS 


Between February, 1969, and July, 1970, 
a total of 49 patients with varying degrees of 
bullous keratopathy have been fitted with 
bandage lenses at the University of Florida. 

Of these 49 patients, 41 are still wearing 
their lenses. In eight in whom use of the lens 
was discontinued, only one significant lens- 
related complication has occurred. One patient 
developed a purulent conjunctivitis. The lens 
was erroneously left in the eye for a week and 
a small corneal ulcer developed. This healed 
rapidly under treatment without visual loss, 
and lens wear was resumed. The most com- 
mon reason for discontinuing the lenses was 
failure to improve the visual acuity to a rea- 
sonable level in patients who had no signifi- 
cant discomfort. Of the 41 patients still 
wearing the lenses for relief of pain and im- 
provement in vision, 12 have now worn them 
for over one year; the other 29 have worn 
them from three to twelve months. 

Visual acuity—In most cases visual acuity 
was counting fingers prior to bandage-lens 
therapy. A few patients had a visual acuity 
better than 20/100 and only one was as 
good as 20/60. 

The improvement in visual acuity after 
treatment with the Griffin lenses is shown in 
Table 1. It is, however, based on the follow- 
ing considerations : 

Visual acuity is often improved immedi- 
ately after insertion of the lens and the ap^ 
plication of hypertonic solution. However, in 
some cases, many fittings and several weeks 
or even months are necessary before the best 
visual acuity can be obtained. 
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TABLE 1 
BEST VISUAL IMPROVEMENT AFTER 
BANDAGE-LENS THERAPY 





-Ieee 


Visual Acuity No. Cases 

peer n ee eee ee EE 

20/20 

20/40 1 

20/60 

20/80 

20/100 

20/200 

Less than 20/200 1 
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Visual acuity improves after the applica- 
tion of 5% hypertonic saline without preser- 
vative. An effective schedule for its applica- 
tion seems to be one or two drops on awak- 
ening and repeated applications at 10:00 
A.M., 1:00 r.m., and 5:00 p.m. Hypertonic 
saline is most needed during the morning 
hours. In the afternoon, visual acuity clears 
somewhat even without the application of 
hypertonic saline. 

Visual acuity may fluctuate. Therefore, 
the patient must make a hypertonic saline 
schedule that best fits his individual require- 
ments. In bilateral bullous keratopathy cases 
under bandage-lens therapy, visual acuity 
fluctuates at different times in each eye, and 
these patients seldom complain of fluctuating 
visual acuity. In monocular cases, the varia- 
tions are more noticable, but this is not a sig- 
nificant problem if the patient learns the 
proper use of hypertonic saline. It must be 
emphasized early in treatment that there is 
no limitation to the number of installations 
of hypertonic saline needed. 

An unexplained decrease in visual acuity 
should be checked by over-refraction or re- 
fitting of the lens. In several cases, refrac- 
tion and corneal curvature changed after 
several days or weeks of therapy. In all 
cases, refitting for the proper lens dimension 
and power has resulted in improvement of 
' visual acuity. Post-cataract macular edema is 
seen in these patients. Fluorescein angio- 
graphy has frequently indicated this explana- 
tion for vision which could not be improved. 


BANDAGE LENSES 


379 


Relief of pain—The combination of ban- 
dage-lens therapy and pupillary dilatation 
have resulted in rather uniform relief of the 
pain of bullous keratopathy. It must be em- 
phasized, however, that in painful advanced 
cases there is always a concomitant ciliary 
spasm. The intelligent use of dilating drops 
is necessary. 

In some chronic cases, it is not unusual 
for the application of hypertonic saline to be 
painful at first, and since this significantly 
disturbs successful lens wearing, it should be 
delayed until irritability has ceased and the 
patient is ready for refitting. 

Elevation of intraocular pressure or glau- 
coma is often difficult to diagnose in cases of 
bullous keratopathy. We have found Gold- 
mann and Schiøtz readings inaccurate and 
misleading in these cases ; however, the Mac- 
Kay-Marg electronic applanation tonometer 
provides clinically useful measurements and 
has proven a valuable tool in controlling 
pressures in these cases.* 

Wearing time—Although 24-hour, con- 
tinuous wearing time seems to be preferable 
in most cases of bullous keratopathy, every 
patient should be individually managed. The 
full-time wearing of the lenses generally af- 
fords the most comfort, and in the beginning 
we had many cases in which patients experi- 
enced pain from ruptured bullae at night 
when the lens was not in place. In addition, 
insertion and removal of the lens by un- 
skilled hands seems to produce a significant 
amount of discomfort and sometimes trauma 
to the epithelium. Most patients wear the lens 
for at least a month at a time, and need not 
manipulate the lens themselves at all. Despite 
this, however, every patient must be able to 
remove the lens or have the lens removed in 
case conjunctivitis develops or the eye be- 
comes red. 


DISCUSSION 


Well-planned basic laboratory research is 
generally easy to interpret. In this type of 
clinical research, however, there is always 
the possibility that in spite of the most stren- 
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uous attempt to avoid it, some pre udice may 
affect results. The findings of this investiga- 
tion are as objective as we could make them. 
As a control, several investigators with dif- 
ferent backgrounds were asked te study the 
effect of Griffin lens therapy in b:llous kera- 
topathy.? They obtained generall- similar re- 
sults. 

The fact that most patients who were fit- 
ted a year ago are still wearing the lenses 
with complete comfort and a ststained im- 
provement :n visual acuity indicates that this 
mode of therapy is clinically useful. AI- 
though the improvement of visual acuity is 
unpredictable in cases of advarced bullous 
keratopathy, there are few contr indications 
to trying this simple therapy. If :t proves un- 
successful, lenses can be easily removed 
without risk of permanent damaze or great 
expense to the patient; in our hands, this 
therapy has proved almost risk free. 

The unique synergistic effect c: the hyper- 
tonic saline and the Griffin lenses appears to 
stem from the absorption and zradual elu- 
tion of drugs from these lenses* Other hy- 
drophilic contact lenses such as the Bausch 
and Lomb lens do not seem to have the same 
properties. It is possible to meat bullous 
keratopathy with flush-fitting lenses, but in 
our experience, the use of such leases requires 
complicated and laborious fittinz techniques 
and results in less predictable visual improve- 
ment. More important, they represent a sig- 
nificant hazard in that if they -otate or be- 
come displaced in any way, serious corneal 
ulceration can result. Our experience sug- 
gests that bandage-lens therapy is much easier 
and safer than either the moldedmethacrylate 
lenses or the epikeratoprostheses In our clinic 
we try the bandage lenses in virtually every 
patient with bullous keratopat-v. In cases 
where the degree of visual acuity is not suffi- 
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cient for the patient's needs, the lenses are 
removed and a penetrating keratoplasty per- 
formed. 


SUMMARY 


Bandage lenses were used to treat 49 pa- 
tients with varying degrees of bullous kera- 
topathy and proved successful in 41. These 
cases have been followed from two to 24 
months. In eight cases, the lenses were 
discontinued because of failure to improve 
vision to a reasonable level in patients who 
had no significant discomfort. The remain- 
ing patients continue to wear their lenses in 
comfort with significantly improved vision. 
One corneal ulcer developed, but responded 
well to treatment and no loss of vision occur- 
red, 

Bandage-lens therapy shows considerable 
promise as a simple, effective method for the 
treatment of bullous keratopathy. The type 
of lens and the availability of a variety of 
powers, radii of curvature, and diameters, 
are important for optimal visual acuity, as is 
meticulous refitting after an initial period of 
adjustment, 
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MICROCYSTIC DYSTROPHY OF THE CORNEAL 


EPITHELIUM 


Jesse M. Lzvrrr, M.D. 
Brooklyn, New Y ork 


In 1964, Cogan, Donaldson, Kuwabara, 
and Marshall* described a new entity, micro- 
cystic dystrophy of the corneal epithelium, 
characterized by groups of tiny, round or 
comma-shaped,  greyish-white, superficial 
corneal opacities in the pupillary zones of 
both eyes. Histologic studies showed intra- 
epithelial cysts containing keratinized debris 
and extensions of the basement membrane 
forming an anomalous membrane within the 
epithelial layer of the cornea. All of the five 
reported patients were healthy adult women, 
with negative family histories. The corneal 
opacities disappeared without leaving scars, 
and over the years other opacities appeared. 
Although a temporary reduction in visual 
acuity and mild irritation was occasionally 
noted, most patients were free of complaints. 

In 1965, Guerry? reported seven cases 
which conformed to the clinical and histo- 
logic findings of Cogan and his associates. 
Of the seven, two were males. In addition to 
the typical corneal opacities, Guerry ob- 
served in every case a maplike dystrophy 
over the entire corneal surface as a constant 
clinical sign ( Fig. 1). Guerry added that cat- 
aract extraction can be performed in these 
cases without disturbance to the cornea. 

In 1966, Wolter and Fralich? reported still 
another case that confirmed the clinical and 
histologic observation of Cogan and his 
group and it was their belief that the origin 
of the cysts was from the basal epithelium. 

The two cases which are now reported 
show both the characteristic corneal opacities 
of Cogan and associates, and the maplike 
opacification of Guerry. 


CASE REPORTS 


Case 1—A white woman, 51 years of age, was 
first seen in May, 1963, and has been re-examined 
&t intervals to date. She complained of blurred vi- 
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Fig. 1 (Levitt). Artist's composite drawing of 
two lesions on biomicroscopy : Cluster of superficial 
corneal opacities (cysts), easily seen, and diffuse 
maplike opacification visible only in oblique illumina- 
tion (courtesy of D. Guerry III). 


sion of one or the other eye on at least three occa- 
sions. Each time, groups of discrete, irregularly- 
shaped greyish opacities were observed in the pupil- 
lary zone, suggesting a peculiar epithelial distur- 
bance that could not be categorized. Each time the 
corrected visual acuity of the affected eye was re- 
duced to 20/70 or 20/50, and within several months 
improved to normal, with disappearance of most of 
the opacities. At no time was the eye inflamed. The 
corneal sensation, tested with a cotton wisp, was 
normal. In September, 1965, I first noted a diffuse, 
lacy film in the epithelium of both eyes of this pa- 
tient which seemed to become more pronounced 
with each succeeding examination. Dilatation of the 
pupil made it easier to discern the opacification. The 
appearance suggested an oil slick in water (Fig. 2). 

In 1960, this patient's left kidney was excised be- 
cause of a large, palpable tumor which proved to be 
a renal cell carcinoma. She has enjoyed good health 
since, and yearly physical examinations and chest x- 
ray studies are negative. Electrophoresis of blood 
serum and urine are negative. Family history is 
non-contributory. In December, 1969, the patient 
was examined by Dr. Frederick Theodore, who 
suggested microcystic dystrophy of the corneal ep- 
ithelium as a possible diagnosis. 

At the last examination, in May, 1970, correct- 
ed visual acuity was RE: 20/25 with —3.25 sph. 
>œ —0.75 cyl. ax. 135°, and LE: 20/30 with 
—3.50 sph. C —0.75 cyl. ax 180°. Only a few 
scattered white opacities were seen in the corneas, 
but the diffuse maplike film was very apparent in 
each eye. She also had incipient peripheral opacities 





Fig. 2 (Levitt). Slit lamp view o: liffuse, maplike 
changes in the epithelium, resemblia:- an oil slick in 
water. 


of both lenses. The fundi were esseially normal in 
appearance. 

Case 2—A white woman, 67 years of age, was 
examined in December, 1969. She had no com- 
plaints. Corrected visual acuity was RE: 20/30 
with —1.50 cyl. ax. 45°, and LE: 4/40 with —1.50 
cyl. ax. I80°. Both eyes looked grossly normal. 
On biomicroscopy, clusters of discrete, spherical 
white opacities were visible in the lower pupillary 
zones (Fig. 3). These spots could rot be seen with 
the naked eye, but were easily visib e with an eight 
diopter magnification hand loupe. Wath oblique illu- 
mination the same “oil slick in water” opacification 
was observed in both eyes as in Ca- 1. In addition, 
yellowish-green branching lines / dudson-Stahli) 
were observed in the corneas. 

In 1958, a benign tumor of the celon was excised; 
the patient has been in good health snce. At her last 
visit, in May, 1970, there were no nzerked changes in 
the eye findings. 


DISCUSSION 


These two cases present ev. dence that the 
maplike dystrophy described dy Guerry is 
part of the syndrome first repo-ted by Cogan 
and associates. 

The evidence so far indica-es that micro- 
cystic dystrophy of the cornea epithelium is 
a purely epithelial disturbance. The disease 
does not extend beyond the Basement mem- 
brane. Removal of the epithel: m is curative, 
since the newly formed epithelium remains 
normal. 

The two salient findings of superficial 
white spots and diffuse opacification are 
quite distinctive and cannot be mistaken for 
anything else, once one is awere of this en- 
tity. For differential diagnosis the reader is 
referred to a tabulated list compiled by Falls* 
of numerous disease entities involving the 
corneal epithelium. 
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SUMMARY 


Microcystic dystrophy of the corneal ep- 
ithelium is characterized by groups of tiny 
round or comma-shaped, greyish-white su- 
perficial corneal opacities in the pupillary 
zone of each eye. These findings are de- 
scribed in two patients, one, a 50-year-old 
white woman, had a transient decrease in vi- 
sion to 20/70. Vision improved to normal 
with disappearance of most of the opacities. 
The second patient, a 67-year-old white 
woman, had corrected vision of 20/30 and 
20/40. Epithelial changes of the cornea were 
similar to those seen in the first patient and 
resembled an oil slick on water. 
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Fig. 3 (Levitt). Slit lamp view of cluster of whitish 
opacities in the epithelium. 


CORNEAL THICKNESS DURING CORNEAL HOMOGRAFT REJECTION 
AND UVEITIS IN RABBITS 


Joser A. CAPELLA, M.S., AND STEPHEN R. WALTMAN, M.D. 


Gainesville, Florida 


Corneal thickness measurements are valu- 
able in predicting the short-term outcome of 
penetrating keratoplasties.t Changes in thick- 
ness result from an interaction between 
the factors that affect corneal endothelial 
function, The present study was designed to 
determine the effects of graft rejection, 
uveitis and other factors on corneal thick- 
ness. The following categories of corneal in- 
volvement were studied: (1) normal cornea, 
(2) uveitis in unoperated eyes (normal), (3) 
“normal” autografts, (4) uveitis in auto- 
grafts, (5) “normal” homografts, (6) homo- 
grafts with skin grafts (second set), and (7) 
uveitis in homografts. 

We wanted to determine if changes in 
thickness occurred before clinically detectable 
graft rejection or uveitis and what effect 
these events had on corneal thickness. The 
results indicate that pachometry is a useful 
quantitative tool when used to assess kerato- 


plasty. 
MATERIAL AND METHODS 


Adult (2 to 3 kg) albino rabbits of both 
sexes were used in all experiments. Under 
intravenous pentobarbital anesthesia, 7 mm 
penetrating corneal grafts were exchanged 
between animals (day 0) as previously de- 
scribed.2 Running 7-0 black silk sutures 
were used, and operated eyes were treated 
daily with Neosporin ointment and 1% atro- 
pine drops until suture removal (day 10). To 
induce corneal homograft rejection, abdomi- 
nal skin grafts were exchanged between the 
same animals on day 14. In a second group, 
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7 mm corneal autografts were rotated in situ 
and sutured with 7-0 black silk. 

Uveitis was induced in normal and 
erafted eyes by an intravitreal injection of 2 
ml of egg albumin in 0.1 of sterile saline so- 
lution. A 27-gauge needle was used to intro- 
duce the albumin into the vitreous.? Control 
animals received intravitreal saline alone. 

Animals were examined and corneal thick- 
ness measurements made daily by indepen- 
dent observers who were unaware of which 
animals had homografts and which auto- 
grafts. An arbitrary scale was established to 
evaluate changes. The following list of de- 
scriptive changes was graded on severity 
based on a scale of 0.1 to 1: limbal flush, iris 
rubiosis, cells in the anterior chamber 
(flare), corneal haze, corneal vascularization, 
and graft clouding. 

The central corneal thickness measure- 
ments were made on various days ( Table 1), 
using a modified Haag-Streit pachometer,* 
and at the termination of the experiment, 
clinical observations and thickness measure- 
ments were correlated, 


RESULTS 


In the normal cornea, thickness ranged 
from 0.35 to 0.48 mm, with thin corneas oc- 
curring in very small animals. In most of the 
rabbits, thicknesses ranged between 0.40 and 
0.45 mm. Day-to-day variations in thickness 
were 0.02 mm or less, with the two eyes of 
each animal never varying by more than 0.01 
mm from each other. The correlation of 
thickness and clinical results are found in 
Table 1. 

Uveitis in wnoperated eyes—A_ mild 
uveitis was induced in one eye of 11 animals 
(day 0). The course of the uveitis was de- 
scribed previously.? The uveitis was appar- 
ent by the fifth day in all animals, but cor- 
neal thickening did not occur until the sev- 
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TABLE 1 
CORREL-TION OF THICKNESS AND CLINICAL CHANGES 








Thickness Changes 


Clinical Changes 


Category I micial Peak Da Day 
Thiezness Thickness Ob ss Mm Clinical Signs Ob- 
(in mm) (in mm) served 
——————— ÁoÓá—sií—Á—— — —— ——— À—Á — NUM— hei b 
Uveitis in unoperated eyes .422—.010 .485+.045 7 Limbul flush, iris rubiniosis, 5 
cells in anterior chamber 
Autografts .41 2.01 627+ .144 10 Corneal haze 10 
Uveitis in autografts 412—.010 .51 +.34 10* Limbal flush, iris rubiosis, cells 7 
in anterior chamber 
Homografts 41 —.01 .60 +.133 10 Corneal haze 10 
Homograf:s with skin grafts .41 —.01 — 14* Cells in anterior chamber, cor- 12 


Homograf:s with uveitis 
Cloudy 
Clear 


.413— .011 
.416— .020 


6413+ .20 
923 + .023 19* 


neal vascularization, corneal 
haze, graft clouding 


Cells in anterior chamber, cor- 4 
neal vascularization, corneal 
Ei? haze, graft clouding 
Cells in anterior chamber,f 4 
graft clouding corneal vascu- 
larization 





* This time represent days after challenge. 


T The degree of clinical signs was not as marked as in those that clouded. 


enth day (Fig. 1). Corneas eventually thick- 
ened 20% and then returned tc near normal 
thickness as the uveitis subsided (day 15). 
By the 25th day, corneal thickress was com- 
pletely normal in all animals aad no change 
in thickness was noted in the fellow eyes 
(Fig. 1). The clinical signs of vveitis (repre- 
sented by the shaded area of Fig. 1) ap- 
peared ezrlier than the observable thickening 
and peaked at the fifth day. There was no 
change in thickness in animals receiving in- 
travitreal saline. 

Autografts—Nine animals had successful 
corneal autografts (Fig. 2). Following sur- 
gery, corneal thickness gradually increased 
until suture removal on day 10. Five animals 
had peak values on this day and a drop in 
thickness of 0.16 mm or less after suture re- 
moval. By day 20 the average -hickness was 
0.47 mm and dropped to 0.40 mm one week 
later. It is obvious that this postoperative 
changes in thickness in both these autographs 


and the later homografts are due largely to 
the wound trauma and possible manipulation 
of the endothelium. All normal auto- and ho- 
mografts returned to average normal thick- 
ness by day 30. 

Uveitis in autografts—On day 45, uveitis 
was induced using intravitreal albumin in 
four autografted eyes. All developed a mild 
uveitis with 25% increase in graft thickness 
(Fig. 3). Thickness increases were main- 
tained longer than in nongrafted eyes and 
measurements did not return to normal until 
day 75. Clinical signs occurred earlier than 
in normal eyes (shaded area in Fig. 3). 

Normal homografts—Successful corneal 
homografts were performed in 20 rabbits, 
and six of these who did not receive skin 
grafts did not reject their corneal grafts 
(Fig. 4). The pattern of change in thickness 
in the animals without skin grafts was the 
same as in autografted animals, and by day 
20 all had normal thickness. 
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— EYES WITH UVEITIS 
==- NORMAL FELLOW EYES 


20 25 30 35 


DAYS POST INJECTION (WITH EGG ALBUMIN) 


Fig. 1 (Capella and Waltman). Changes in corneal thickness with albumin induced uveitis. Experi- 
mental eyes are shown below by solid line, control fellow eyes are shown above with interrupted line. The 
shaded area in the lower graph represents the appearance of clinical symptoms as described. 


Homografts with skin grafts—Fourteen 
animals received skin grafts from their cor- 
neal donor animals on day 14. On day 20, all 
had clear corneal grafts, and while the mean 
corneal thickness of the grafted eyes was 
slightly greater than the other groups, it was 
only 10% higher (0.49 vs 0.45 mm) than 
their untreated control eye (Fig. 5). This 
thickness difference between groups was due 
in part to the use of larger animals. Homo- 
graft rejections began 12 days after skin 
grafting (day 26). A limbal flush with dila- 
tation of iris vessels and engorgement of 
corneal vessels leading to the graft occurred.” 
A fine line of keratic precipitates appeared 
on the peripheral graft endothelium and then 
progressed centrally. No changes in corneal 
thickness occurred until two days following 
clinical signs of rejection. (approximately 


day 28) (shaded area of Fig. 5) Definite evi- 
dence of rejection was always present at 
least 24 hours prior to thickness changes. 
Uveitis in homografts—Approximately 25 
days after keratoplasty, six animals re- 
ceived intravitreal albumin injections (Fig. 
6). Within one week, a 25% increase in 
thickness was noted in all animals, Three an- 
imals maintained this increased thickness for 
four weeks, and then their corneas gradually 
thinned to near normal levels at two months. 
The other three had a continued rapid in- 
crease in thickness to 0.90 mm during the 
fifth week and their grafts became clouded. 
When clinical rejection was first observed, 
both eyes of six additional homografted ani- 
mals were treated for 10 days with 0.1% 
dexamethasone drops twice daily. In grafted 
eyes, the rejection phenomenon regressed 
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Fig. 2 (Capella and Waltman). Fostoperative corneal thickness of full-thickness corneal autograft. The 
95% confidence intervals are shown. 


and there was no change in corneal thick- DiscussioN 

ness. When the corticosteroids were discon- Corneal thickness is a useful clinical pa- 
tinued, corneal thicknesses increased and re- rameter for predicting the prognosis of do- 
jection occurred. In the six neagrafted eyes, nor tissue following penetrating kerato- 
no change in corneal thickness was noted  plasty.! In clinical studies, however, the con- 
during or after corticosteroid therapy. siderable variation in both donor material 


& 





3 









E Albumin Inj. 
E 6D perde 
D (Day 44) 

aJ 

z 

U 50 

m e 

j- 


8 






5 50 55 60 65 


20 25 35 40 4 
DAYS POST-OP 


IS 


Fig. 3 (Capella and Waltman). Corneal thickness after uveitis in corneal autografts. The shaded area 
represents the arbitrary value plaeed on the clinical signs as they appeared before obvious thickness. 
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Fig. 4 (Capella and Waltman). Postoperative corneal thickness in nonrejecting normal corneal homo- 
grafts. 
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Fig. 5 (Capella and Waltman). Corneal thickness changes induced by a skin graft (second set) in 


corneal homografts. The grafted eyes are depicted by a solid line, the fellow, unoperated eyes by the 
interrupted line. The shaded area represents the onset of clinical signs in advance of observable thickness 


changes. 
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—— Men of Homografts with Uveitis That Failed 
-—— Men of Homografts with Uveitis That Did Not Fail 
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Fig. 6 (Capella and Waltman). Corneal thickness in homografted eyes with induced uveitis; 50% re- 
jected to the point of opacification solid line, and 50% recurred with apparently little alterations in clarity. 


and postoperative course mal- it difficult to 
evaluate the influence of othe- factors on en- 
dothelial function and thickness. In this re- 
gard, several interesting observations have 
arisen from our studies. 

The pattern of corneal det=rgescence and 
resumption of normal thickn*ss in rabbits 
after keratoplasty was similar in corneal au- 
tografts and nonrejecting hompgrafts. Max- 
imal thickness was reached just before or 
just after suture removal. Thin grafts be- 
came temporarily thicker ar- thick grafts 
thinned following suture removal, suggest- 
ing that mechanical factors : fecting endo- 
thelial alignment are impor-:nt. In thick 
grafts, less than optimal suture placement 
may prevent defects between Snor and host 
endothelium from closing unt after suture 
removal. In thin grafts, the tra 1ma of suture 
removal may cause a temporary disturbance 
of endothelial function. Withia 10 days after 
suture removal, however, all ¢-afts returned 
to normal thickness. 

The increase in thickness curing the first 
10 postoperative days is undc: btedly due in 
part to surgical trauma and postoperative 
uveitis. In otherwise normal eyes, induced 
mild uveitis caused a 20% increase in corneal 


thickness. In all cases, the uveitis was clini- 
cally detectable at least 24 to 48 hours prior 
to changes in thickness, although no quantita- 
tive value could be put on the degree of cor- 
neal involvement. Previous studies revealed 
that endothelial damage occurred in uveitis 
and led to increased thickness.* Logically, the 
anterior chamber flare was evident before 
changes in thickness. These eyes regained 
normal thickness in about two and one-half 
weeks. Uveitis in well-healed autografts cre- 
ated a 25% increase in thickness with a pro- 
longed recovery period of one month. The 
only obvious reason for this prolongation is 
the trauma induced by the surgery. Homo- 
grafts also thickened by 2596 following 
uveitis and recovery was delayed for two 
months in those grafts that did not cloud. This 
is most likely due to the increased loss of en- 
dothelium brought about by the uveitis. Fifty 
percent of the homografts with uveitis cloud- 
ed and doubled in thickness and by day 10 it 
was possible to predict which homografts 
would eventually recover. It is safe to 
assume that the clouded homografts lost the 
entire endothelial sheet due to some immuno- 
logic process resulting in their immediate 
clouding. The remaining 50% that cleared 
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possibly had some immunologic tolerance 
and therefore were able to recover. 

In second-set rejecting homografts, thick- 
ness reached a minimum at day 21 and 
stayed there for an additional week. There 
were no definite signs of rejection by thick- 
ness changes prior to obvious clinical signs. 
Rejection could be reversed and thickness 
changes prevented if corticosteroids were 
given prior to an increase in thickness. How- 
ever, once there was sufficient endothelial 
damage to cause central corneal swelling, 
topical corticosteroids could not reverse the 
rejection process. In our animals, corneal 
thickness usually doubled and the entire en- 
dothelium and graft were rejected within 48 
hours. In more smoldering rejections, where 
endothelial damage and thickness changes 
are more gradual, the use of immunosup- 
pressive agents may allow for recovery. Fi- 
nally, it is noteworthy that the untouched 
normal fellow eyes of all our animals were 
not affected by graft rejection, uveitis, or 
therapy in the experimental eye. 

The alterations in thickness in these vari- 
ous categories studied are unquestionably 
linked to those clinical parameters described 
previously. However, the use of thickness 
measurements as an index of the degree of 
corneal involvement can and has proven to 
be a significant factor in post-keratoplasty 
follow-up. 


SUMMARY 


Corneal thickness was measured following 
penetrating corneal autografts and homo- 
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grafts and induced uveitis in rabbits. Nor- 
mal grafted tissue regained normal thickness 
approximately three weeks after surgery. 
Thickness increased rapidly during homo- 
graft rejection, but not until rejection was 
clinically apparent. Topical corticosteroids 
could reverse the rejection process if insti- 
tuted prior to thickness changes. 

Albumin induced uveitis caused a 20 to 
25% increase in thickness in both normal 
and grafted eyes, Uveitis was easily detected 
prior to changes in corneal thickness. After 
uveitis induction, nongrafted corneas re- 
gained normal thickness in two and one-half 
weeks, while autografts required a month 
and homografts two months. Fifty percent 
of the homografts became opaque after in- 
duced uveitis and by pachometry were ap- 
parent by the 10th day after uveitis induc- 
tion. 
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INTEGRITY AND POSITICX OF THE ANTERIOR HYALOID MEMBRANE 
FOLLOWING CATARACT EXTRACTION 


GEcRGE P. LANDEGGER, M.D. 
Los Angeles, California 


AND 
NiLES RorH, Px.D. 
Forest Grove, Oregon 


Observations of the hyaloid membrane, 
made over a period of years following surgi- 
cal extraction of the crystalline lens, reveal 
that in some eyes the integrity and location 
of this membrane seem totally unaffected. In 
a significant number of eyes, however, the 
membrane may show changes that probably 
result from the surgical procedure itself, 
from absence of the lens as a supporting 
structure, or from other as yet undefined 
causes. 

This study reports the frequercy of vari- 
ous observed changes in the hya oid mem- 
brane after intracapsular cataract extrac- 
tion. A few observations were male on eyes 
in which cataracts had been removed by the 
extracapsular method. 


MATERIALS AND METHC-S 

Data were obtained on 75 eyes in 56 pa- 
tients examined over a period of about five 
years. All eres were operated on by the same 
surgeon (G.P.L.). The surgical procedure 
for 69 of the eyes was intracapsular cataract 
extraction with some variation in the types 
of iridectomy performed. The remaining six 
cataracts were extracted extracapsularly, 

Observations were begun approximately 
one month following the operation; during 
the first year, subsequent observations were 
spaced three months apart. Thereafter, an 
attempt was made to space the cl servations 
at four-month intervals. 

At each examination, the hya oid mem- 
brane was inspected with a slit lap for dis- 
continuities or breaks in its struc-are. More- 
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over, data obtained with a Zeiss anterior 
chamber depth micrometer was used to cal- 
culate relative protrusion of the membrane 
into the anterior chamber. Relative protru- 
sion, or prolapse, is defined as the amount (in 
percent of anterior chamber depth) the axial 
part of the hyaloid membrane moves toward 
the cornea. Prolapse (%P) is calculated as _ 
follows: %P = ACD-VL/ACD X 100, 
where ACD is anterior chamber depth, and 
VL is vitreous location, i.e., distance from 
the axial part of the hyaloid membrane to the 
posterior corneal surface. For example, a 
vitreous location of 3 mm in an anterior 
chamber 4 mm deep yields a vitreous prolapse 
of 25%. 

In most of the observed eyes, it was evi- 
dent that the anterior hyaloid membrane was 
not rigidly fixed in position, so a membrane 
appearing to have a certain location relative 
to the iris plane at one moment might show a 
measurable change of position on subse- 
quent measurement. Before analyzing the 
data, therefore, it had to be decided how 
large a vitreous protrusion would be consid- 
ered significant. Examination of data from 
successive observations led to the decision 
that an apparent vitreous prolapse of less 
than 10% is not significant. Thus, in a given 
case, variation of the extent of vitreous pro- 
lapse would be significant only if it exceeded 
10% (+) when compared with mean values 
obtained earlier. We recognize that, in a 
given instance, factors other than chance 
movement of the vitreous contribute to the 
variability of the prolapse extent. Two of 
these factors are uncontrolled changes of po- 
sition of the observed eye and inherent er- 
rors in the measuring procedure. The accu- 
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racy of the measuring procedure, which uti- 
lizes the Zeiss anterior chamber depth mi- 
crometer, has been discussed elsewhere.! 


RESULTS 


The findings revealed several distinct 
groups: In Group 1, the 53 eves of this group 
all had intact anterior hyaloid membranes 
during the five year study. Among these eyes, 
however, there were the following subgroups: 
( A) Fairly constant vitreous prolapse existed 
for 24 eyes, 13 of which had an average pro- 
lapse of 37%, + 10, while 11 had essentially 
zero prolapse throughout the five years. ( B) 
Vitreous prolapse decreased with postopera- 
tive time in 29 eyes. Prolapse decreased grad- 
ually for 22 of these eyes from an initial 
value of 53%, +22, to a final mean value of 
22%, +14, at an average rate of 5.8%, 
2-47, per year. In the remaining seven eyes 
of this subgroup, prolapse decreased less 
linearly than in the other 22, and approached 
zero after four or five years following an in- 
itial value of 29%, +14. 

In Group 2, the anterior hyaloid mem- 
brane in these 16 eyes was either lacking en- 
tirely at first examination (12 eyes), or lost 
its integrity within two and one-half to three 
years, exhibiting one or more holes or disap- 
pearing entirely ( four eyes). In Group 3, be- 
cause extracapsular extraction was employed 
on the six eyes of this group, it is in a differ- 
ent class from the preceding ones. Measure- 
ments on these eyes pertained to location of 
the lens capsule remnant and not to hyaloid 
membrane location. As would be expected, 
the anterior surface of the lens capsule 
showed no significant protrusion into the an- 
terior chamber over the five years. In fact, 
the average long-term location of the ante- 
rior capsule surface tended to be slightly be- 
hind the iris plane (negative prolapse) with 
extreme values of + 11% and — 25% at 
specific times during the five years. 


DISCUSSION 


In Group 1-B, the significant prolapse re- 
duction observed over a period of years is 


HYALOID MEMBRANE 391 


supported by the findings of Goswami and 
associates? who believe the vitreous body 
shrinks in the course of time. This view, 
however, is open to question because the ob- 
served prolapse decrease could be explained 
just as easily by a movement of the entire 
vitreous body toward the retina after a prior 
detachment from the posterior fundus. In 
line with this reasoning, the unchanging but 
significant vitreous hernia found in 13 eyes 
of Group 1-A could be explained by the oc- 
currence of a detached vitreous after the op- 
eration and by failure of the vitreous to 
move backward. Obviously, this matter can 
be settled only by future observations of the 
posterior vitreous soon after the operation 
and for a period of years thereafter. 

Results of the present study point to the 
following possibilities after intracapsular 
cataract extraction: (1) the hyaloid mem- 
brane may protrude more than a third of the 
way into the anterior chamber and remain 
there for several years with no rupture of 
the membrane. (2) The membrane may pro- 
trude at least halfway into the chamber, then 
gradually recede to about one quarter of the 
distance from iris to cornea, remaining in- 
tact for an indefinite time. (3). The mem- 
brane may prolapse significantly to about a 
third of the anterior chamber depth, then re- 
cede to the iris plane in four or five years 
and remain intact indefinitely. (4) Hernia- 
tion may be small immediately postopera- 
tively, become negligible in a few months, 
and show no change thereafter. (5) Finally, 
at the time of or soon after the operation, the 
membrane may disappear—an occurrence 
more likely to be associated with rupture of 
the hyaloid membrane, either at the time of 
operation or within the following month. (6) 
In a few instances, the membrane may re- 
main intact for as long as three years after 
the operation, followed by a late rupture or a 
disappearance of the membrane. 

With regard to the special category 
(Group 3) in which extracapsular extraction 
was performed, results suggest—even 
though the sample size was small—that the 
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lens capsule remnant retains ts firmness 
over a period of years following the opera- 
tion. If significant loss of capsule rigidity 
had occurred, it would have shewn up as a 
gradual protrusion of the cap:ule surface 
into the anterior chamber durirg this five- 
year study. 


SUMMARY 


A five-year study of 69 aphak eyes, op- 
erated on intracapsularly, showed 53 eyes 
with intact anterior hyaloid membranes 
throughout the entire period of study. In 16 
others the membrane rupturec or disap- 
peared during the five years. Si« additional 
eyes, operated on extracapsularly, showed no 
change in location of the lens capsule rem- 
nant. 
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Among the 53 eyes with intact membranes, 
24 showed fairly constant vitreous prolapse 
over the test period. Thirteen of these had 
ar average prolapse of 3796, 2-10, and 11 had 
nearly zero prolapse. In the 29 eyes with 
changing prolapse, 22 were characterized by 
gradual reduction from 53%, +22, to 22%, 
+14, at an average rate of 5.8%, +4.7, per 
year. The remaining seven eyes of this group 
had almost zero prolapse at the end of four or 
five years after a postoperative value of 29%, 
+14. 


REFERENCES 


t. Landegger, G. P., and Roth, N.: Anterior 
chamber depth and its stability in aphakia. Am. J. 
Ophth. 65 :706, 1968. 

2. Goswami, A. P., Mathur, K. N., and Raizada, 
I. N.: Vitreous face after intracapsular lens extrac- 
tion. Orient. Arch. Ophth. 5 :42, 1967. 


OPHTHALMIC MINIATURE 


“T am half distracted. Captain Shandy,” said Mrs. Wadman, holding up 
her cambric handkerchief to her left eye, as she approached the door of 
my Uncle Toby’s sentry box, “a mote—or sand—or something—I know 
not what, has got into “his eye of mine. Do look into it—it is not in the 


white—" 


In saying which, Mr:. Wadman edged herself close in beside my Uncle 
Toby, and squeezing herself down upon the corner of his bench, she gave 
him an opportunity of Jing it without rising up. “Do look into it” said 


she. 


“T protest, Madam," said my Uncle Toby, “I can see nothing whatever 


in your eye." 


“Tt is not in the whre,” said Mrs, Wadman. My Uncle Toby looked 


with might and main imo the pupil. 


Lawrence Sterne 
Tristram Shandy, 1760 





LASER IRIDECTOMIES 


Hucu Beckman, M.D., Rosin Barraco, B.S., H. Saut Sucar, M.D., 
Ernest GAYNES, O.D., AND RonERT Brau, M.D. 
Detroit, Michigan 


In 1956, Meyer-Schwickerath! described 
the use of a xenon arc photocoagulator to 
produce iridectomies, He reported a high in- 
cidence of corneal and lenticular opacities 
and recommended that this procedure be 
performed only in aphakic eyes. In 1958, 
McDonald and Light? used copper-covered 
carbon arcs as a source of high intensity 
light for the same purpose, but they, too, 
found that they had produced corneal and 
lenticular opacities. Similar undesirable 
— burns were described by Hogan and 
Schwartz? in 1960, and by Burns* in 1965. 

The probable cause of lenticular and cor- 
neal burns during photocoagulation of the 
iris is the heat conducted from the surface of 
the photocoagulated iris. The longer the time 
required to perform the iridectomy, the 
greater the burn to the adjacent tissues. Iri- 
dectomy with a xenon are photocoagulator re- 
quires an exposure of several seconds. It 
was hoped that with a laser, which produces 
large amounts of energy in a shorter time, 
iridectomies could be produced without dam- 
age to lens or cornea. 

In 1964, Flock and Zweng? reported their 
inability to create iridectomies using a 0.1 
joule ruby laser. In 1967, Snyder,® using a 
0.3 joule ruby laser on the iris of Dutch 
Chinchilla rabbits, could not produce a pene- 
trating hole with a single burst. He did suc- 
ceed in penetrating the iris with multiple 
bursts of laser energy on the same target and 
described late hole formation in the iris at 
the site of a single burst as a result of iris 
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atrophy. He observed that retinal burns oc- 
curred in a large number of eyes on which 
multiple laser bursts were used to produce 
an iridectomy. No lenticular or corneal opac- 
ities were noted. Campbell and co-workers‘ 
used a focused neodymium laser beam of up 
to 8 joules and reported the creation of sev- 
ere burns of the iris without hole formation, 
but with corneal and lenticular opacities. 
Zweng and his associates? recently reported 
the successful creation of iridectomies in 
brown eyed rabbits using a single burst of 
ruby laser energy. The results with approxi- 
mately equal amounts of energy were for 
some reason, not consistent. Iridectomies 
were also created in monkey irises using 
long-pulsed and Q-switched ruby energy. 
These iridectomies closed off and either 
opened by atrophy or were reopened by ad- 
ditional bursts of energy. Holes were created 
in brown irises using repeated applications 
of argon laser energy. Iridectomies could not 
be created in blue or light brown irises. 

To study the factors producing iridectomy 
in rabbit iris using a single burst of laser en- 
ergy, a laser with interchangeable ruby and 
neodymium rods was used. 


MATERIALS AND METHODS 


Laser equipment—A biomedical laser sys- 
tem consisting of a solid-state laser head 
with interchangeable ruby and neodymium 
rods is used. The laser head is joined to a 
modified Zeiss operating microscope (Fig. 
1). Binocular viewing through the micro- 
scope is along the line of the laser beam 
(Fig. 2). At the time the laser is fired, a 
shutter swings across the viewing system, 
completes the firing circuit, and triggers the 
laser ( Fig. 2). The shutter protects the oper- 
ator's eyes from possible reflections of the 
laser beam. 

Application—The amount of energy di- 
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Fig. 1 (Beckman and associates). Laser combined 
with a Zeiss operation micros-»pe. 


rected at the iris is controlled by varying three 
factors: (1) the laser energy is increased di- 
rectly and linearly with the amour: of voltage 
used to excite the xenon flash lamps ; (2) the 
amount of energy is increased directly and 
linearly by increasing the number ef capacitor 
and inductor banks used (ie. with three 


SAFETY SHUTTER 
NC EM 
MIRROR mi v 3 


1 
1 
i 
i 
i 
I 


JOURNAL 


OF OPHTHALMOLOGY AUGUST, 1971 


banks the pulse lasted 3.0 msec, and with six 
banks, 6.0 msec); (3) the laser beam was 
passed through one of eight apertures, de- 
creasing in width from 1% to 14, inch in 146- 
inch steps. The energy directed at the iris de- 
creased directly and linearly as the width of 
the aperture chosen diminished in size. Vary- 
ing combinations of voltage, capacitor banks 
and apertures were used in iridectomy at- 
tempts. 

Over 300 iridectomy attempts were per- 
formed, both on enucleated rabbit eyes, and 
on the eyes of living albino and brown-eyed 
rabbits. When live animals were used, they 
were anesthetized with an intravenous injec- 
tion of sodium nembutal. 

High-speed color cinematography, using a 
Hycam camera (400-10,000 frames per sec- 
ond) and 16 mm Kodak Ektachrome EF 
film, was employed to record iridectomy for- 
mation. 
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RESULTS 
ENERGY FACTORS 


When the number of capacitor and induc- 
tor banks used remain constant, any combi- 
nation of aperture size and voltage sufficient 
to allow iridectomy threshold energy to be- 
come incident on the iris will result in a pen- 
etrating iridectomy. On brown irises this 
was found to be 3.2 joules for ruby, and 3.8 
joules for neodymium laser energy, On al- 
bino irises it was found to be 12 joules for 
ruby energy. No iridectomies could be cre- 
ated in albino irises using neodymium en- 
ergy. 

When the number of capacitor and induc- 
tor banks was varied while maintaining con- 
stant energy levels on the iris, 6.0 msec 
bursts were found to be much more efficient 
in creating iridectomies than bursts of 
shorter duration. 


THE DISTRIBUTION OF LASER ENERGY AND 
ITS ABSORPTION BY IRIS PIGMENT 


The lesions produced on a brown iris 
could be divided morphologically into three 
zones (Fig. 3). When super-threshold iri- 
dectomy energy levels are used, the central 
zone is a hole through the iris. We refer to 
this as the vaporized zone. It measures ap- 
proximately 0.4 mm in diameter regardless 
of the aperture used. The hole is surrounded 
by a light grey crater wall ring 0.3 mm wide 
—the subvaporization zone. The width of 
the subvaporization zone does not vary with 
the size of the aperture used. Surrounding 
the two central zones is a large variable ring 
of hyperpigmented burned iris tissue—the 
charred zone. It varies in size directly with 
the width of the aperture through which the 
laser beam passes. Typically, the hyperpig- 
mented ring is 1.1 mm wide using a %eth 
inch aperture, and 1.4 mm wide using a 4 
inch aperture. 

All iridectomies produced with ruby en- 
ergy in brown irises are temporarily closed 
by stromal fragments and pigment-laden 
macrophages, two weeks postoperatively. 
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Fig. 3 (Beckman and associates). A ruby laser 
iridectomy in a brown iris demonstrating the central 
vaporized hole, the surrounding grey subvaporized 
crater area and the large hyperpigmented burned 
zone. 


However, a week later, an iridectomy re- 
sults after atrophy. 

When the neodymium laser is used on a 
brown iris, a 0.3 mm vaporized area is 
formed (Fig. 4). No visible subvaporization 
zone is seen and the hyperpigmented burned 
areas are one-half the size of those created 
with ruby energy and the same aperture. The 
majority of these iridectomies remain open. 

When albino irises are irradiated with 
ruby energy, no subvaporization or charred 
area 1s seen—only a hole (Fig. 5). All of 
these iridectomies remain open. 

When albino irises are irradiated with 
neodymium energy, no hole is produced. A 
subvaporization area is seen since the iris is 
incompletely penetrated, and no charred area 
is found. 

In attempts to enhance absorption of both 
ruby and neodymium energy, solutions of 
5% fluorescein or Cardiogreen were given 
intravenously to albino rabbits. Cardiogreen 
absorbs much more neodymium and ruby 
energy than does fluorescein. Larger holes 
were produced in albino rabbits (Fig. 5) 
with the ruby laser when fluorescein was 
used. No subvaporization or hyperpigmented 
zones were seen. When albino rabbits were 
injected with Cardiogreen and ruby energy 
was focused on the iris, larger holes were 
created than without the colorifacient, and 
subvaporization and hyperpigmented charred 
zones appeared. When fluorescein was in- 
jected and neodymium energy was directed 





396 





Fig. 4 (Beckman and associates). ^ neodymium 
laser iridectomv in a brown iris. New the full- 
thickness penetration burn of the comeea and the 
small area of hyperpigmented burned iz®. 


into albino irises, no holes could »e created 
but small burns of the iris appezzed. When 
Cardiogreen was injected into alb:ao rabbits, 
no holes could be created with m=odymium 
energy but very large hyperpigme-ted burns 
were found. 

Irradiating with either ruby ər neody- 
mium energy resulted in massive hyperpig- 
mented burned areas when either luorescein 
or Cardiogreen were given to »own-eyed 
rabbits. 


TRANSMISSION OF LASER ENERGZ TO THE 
IRIS THROUGH THE TRANSPARENT OCULAR 
MEDIA 


Neodymium energy is absorbed to the ex- 
tent of 7% by the cornea’ while almost no 
ruby energy is absorbed. When vzporization 
energies are used at the neodym um wave- 
length, full-thickness burns of the cornea are 
created (Fig. 5). No such burns occur with 
ruby energy, but when excessive charring of 
the iris occurs, endothelial burns result from 
heating of the aqueous, Laser enerzy absorp- 
tion by the cornea does not seer- to have a 
significant effect on the formatior of iridec- 
tomies. 

No lenticular opacities were ne ed follow- 
ing either ruby or neodymium-cre ted iridec- 
tomies. 

While keeping energy level constant, 
some threshold laser pulses rested in iri- 
dectomies, while others resulte] only in 
burns of the iris. If the target site on the iris 
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was parallel to the axis of the laser rod, the 
incidence of hole formation was increased, 
while the incidence of hole formation de- 
creased when the iris target site was perpen- 
dicular to the laser rod (Fig. 6). This phe- 
nomenon occurred when ruby energy was 
used, but not with neodymium energy. 

Cooling effect of aqueous—When the 
depth of the anterior chamber was decreased 
by withdrawal of aqueous humor from the 
eye, iridectomies could be performed in live 
brown-eyed rabbits using 0.3 joules of ruby 
or neodymium energy. As the depth of the 
anterior chamber was increased, increasing 
amounts of energy were required to create 
the iridectomies, 

In a deep-chambered human eye with a 
blue iris, about to be enucleated for malig- 
nant melanoma, no iridectomy could be cre- 
ate] using maximum ruby energy levels. In 
another blue-eyed patient, with a very shal- 
low anterior chamber due to iris bombe, an 
iridectomy was created using 7 joules of 
ruby energy. 

High-speed cinematography during the 
performance of laser iridectomies showed 
that after the initial vaporization took place, 
incandescence occurred at the edge of the 
hole and was much more marked in eyes 
without aqueous. When aqueous was pres- 
ent, the incandescence was smothered and 
the hole did not enlarge in size. We feel that 
aqueous causes a suppressive effect on iris 





Fig. 5 (Beckman and associates). Ruby laser iri- 
dectomies in an albino iris. The laser iridectomy 
was created using intravenous fluorescein as a color- 
ifacient. 
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Location of laser is a 
3:00 position. 


Fig. 6 (Beckman and associates). This shows the relationship between the polarity of the laser rod and 


the cytomolecular architecture of the cornea. 


burns and that the thicker the aqueous layer, 
the more difficult it is for burning to take 
place, requiring more energy to create a hole. 

Cooling effect of iris circulation—A pene- 
trating iridectomy in enucleated brown rab- 
bit eyes required a third less energy than in 
living eyes. High-speed cinematography 
showed a shorter period of incandescence at 
the edge of the hole in living eyes than in the 
enucleated eyes. This suppression of the in- 
candescence is due to the conduction of heat 
from the target site by the iris circulation 
and results in an increased energy require- 
ment for production of iridectomies in live 
animals. 

Thickness of iris—If the pupil is dilated, 
the iris folds upon itself. This presents 
thicker tissue to penetrate and exposes more 
surface to the beam. Generally, more energy 
was found to be necessary to create iridecto- 
mies when the pupil was not constricted. 
With dilated pupils, larger areas of hy- 
perpigmented burns occurred. During our 
early experiments, miotics were used to 
control the size of the pupil. Since we felt 
that this probably contributed to postiridec- 
tomy iritis, we later caused miosis by direct- 
ing a bright beam of light into the eye. 

Length and pigmentation of the eye—The 


focal length of the rabbit eye is approxi- 
mately 8 mm. Since the depth of focus of 
our laser is 7 mm, it is quite understandable 
that in over 50% of the eyes in which pene- 
trating ruby laser iridectomies were per- 
formed, retinal lesions were found. In all in- 
stances, these were white areas approxi- 
mately 1 disk diameter in size. No retinal 
hemorrhages were seen. No retinal lesions 
were found with penetrating neodymium iri- 
dectomies, since less neodymium energy is 
absorbed by the pigment epithelium of the 
retina and choroid, and more energy ab- 
sorbed by the lens and vitreous. 


DISCUSSION 


We must spectulate as to why 2 and 3 
msec pulses were less efficient than longer 
pulses in forming iridectomies. A laser 
pulse, although of short duration, is made up 
of a myriad of much shorter pulses ( Fig. 7). 
We postulate that possibly a “jackhammer” 
effect is necessary to create the penetration 
(i.e., the pulse must be of sufficient duration 
that the energy is available to penetrate the 
deeper layers of iris tissue after the more su- 
perficial layers are vaporized). 

The amount of iris charring appears to be 
directly related to the closing off of the iri- 
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Fig. 7 (Beckman and associates). *Oscilloscope 
recording of laser pulse (scale in msec). 


dectomies. We believe this charring is re- 
lated to the distribution of laser energy onto 
the target site and the absorption of these en- 
ergies by the pigment of the ins, To elimi- 
nate charring of the iris, all the aser energy 
should ideally be confined to the vaporization 
zone. This can be achieved only by avoiding 
secondary reflections of laser energy. We 
have been able to create iris esions with 
smaller hyperpigmented charrec zones by lo- 
cating additional apertures within the laser 
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system at varying points (Fig. 8). We have 
studied four other possible reasons for aber- 
rant energy falling on the iris outside the va- 
porization zone with resultant charring : 

1. Focus of the laser beam—The laser is 
designed so that the focus of the beam is 
parfocal with the viewing optics. The depth 
of focus of the laser beam is 7 mm. Using 
the 16-power objective of the Zeiss micro- 
scope, the depth of focus of the viewing sys- 
tem is more critical than that of the laser 
beam. For practical purposes, whenever the 
target site is in focus, the laser beam 1s also 
in focus and the minor variations in focus- 
ing would not account for variations in the 
size of the lesion produced on the iris or 
changes in the morphology of these lesions, 

2. Spherical aberration by the delivery lens 
system—The lens analysis is shown in Figure 
9. The vertical scale represents half apertures. 
It should be noted that at a 74G-inch aper- 
ture and smaller, the lens system is diffrac- 
tion-limited. The magnitude of spherical aber- 
ration at a 74,-inch aperature is only 0.0076 


DIFFRACTION LIMIT 
OR 

LENS CIRCLE of LEAST 

CONFUSION (@LC) 





Ween CIRCLE CAUSED BY 
BEAM DIVERGENCE 





BEAM DIVERGENCE OF LASER ENERGY 


Fig. 8 (Beckman and associates: This demonstrates the effect of apertures in reducing laser beam 
divergence. It also demonstrates that the circle of laser energy created by laser beam divergence is larger 
than the circle of least confusion cased by the spherical aberration of the delivery lens. 
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(@) POLARIZED PARALLEL TO 


PLANE OF CORNEA 


(b) POLARIZED 90° TO PLANE 


OF CORNEA 


Fig. 11 (Beckman and associates). The rays polarized parallel to the plane of the cornea are better 
transmitted through the cornea onto the iris at Brewster angle (this angle calculated to be 54° for 
anterior surface of cornea). The rays polarized 90° to the plane of the cornea are less transmitted and 
more reflected by the surface of the cornea. (Ruby laser.) 


Experimental evidence supports this the- 
ory, as shown by Figure 12. Identical energy 
was used for all four iridectomy attempts in 
this experiment. The two holes on the left 
were near Brewster’s angle, and the two 
burns on the right were not. When threshold 
laser energy is focused on the iris near 
Brewster’s angle, iridectomies are created 
with ease. On the other hand, when the laser 
energy incident on the cornea deviates from 
Brewster's angle significantly, no iridecto- 
mies can be created. A shift in the aiming 
angle towards an angle perpendicular to the 
iris plane allows less transmission than does 
an equal deviation towards a horizontal angle 
( Fig. 10). 

The cytomolecular architecture of the cor- 
nea seems to result in a polarizing effect in 
which two axes are represented as geometric 
opposites in relation to the plane-polarized 
ruby laser beam. Along one axis, the corneal 
nemisphere will act with maximum geomet- 
ric relation to the laser vector allowing 


Brewster's angle to have maximum effect ; 
while along the other axis, conditions are 
minimal for Brewster angle effect. Our ruby 
laser is polarized in such a plane that the cor- 
neal hemisphere running from 3:00 to 9 :00 
o'clock (parallel to the laser rod) allows the 
Brewster angle to have its maximal effect. 
Along the 12:00 to 6:00 o'clock axis of the 
cornea (perpendicular to the laser rod) this 
effect is minimized ( Fig. 6). 


SUMMARY 


A laser with interchangeable ruby and 
neodymium rods was fired through a modi- 
fied Zeiss operating microscope to study the 
creation of iridectomies in brown-eyed and 
albino rabbits. 

A pulse duration of 6.0 msec was more ef- 
ficient in causing the formation of penetrat- 
ing iridectomies than were shorter pulses. 
Any combination of voltage input and beam 
aperture sufficient to give threshold energies 
of 3.2 joules for ruby laser, and 3.8 joules 
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Fig. 12 (Beckman and associates). This demon- 
strates four attempts at iridectomy fo-mation using 
identical energy levels. The two penet-ating iridec- 
tomies on the left were made at Fewster angle 
while the two incomplete iridectomies on the right 
were created under identical condition , except that 
the laser beam was aimed perpendiralarly to the 
plane of the iris. 


for neodymium on brown irises was suffi- 
cient for penetrating iridectomy Ruby en- 
ergy of 12 joules was required te create pen- 
etrating iridectomies in albino irises. No iri- 
dectomies could be produced in albino irises 
using neodymium energy. The i-idectomies 
created in brown irises contain three zones: 
the vaporized zone, the light grey subvapor- 
ized crater, and the hyperpigmensed charred 
zone. 

The degree of charring appears to be di- 
rectly related to the incidence of iridectomy 
closure. The charring can be decreased by 
eliminating secondary reflections cf laser en- 
ergy within the delivery system. 

Ruby energy is more readily a sorbed by 
iris pigment than is neodymium. Ruby en- 
ergy would appear to be more optimal for 
less pigmented eyes since it is better ab- 
sorbed while neodymium is more satisfac- 
tory for brown eyes because chazring from 
aberrant rays of energy is reduce. 

Colorifacients enhance absorptien of these 
laser energies. 
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Ruby wavelength is less absorbed by the 
ocular media than neodymium energy. Cor- 
neal entry burns occurred when neodymium 
energy was used at iridectomy threshold lev- 
els, but not with ruby energy. 

No lenticular opacities were noted with ei- - 
ther laser source. 

Polarized ruby energy is best transmitted 
through the cornea when its incident angle to 
the cornea approximates 54 degrees ( Brew- 
ster’s angle) to the normal. No such optimal 
angle is found for neodymium, since the 
nen-crystalline neodymium rod does not emit 
plane polarized radiation. 

The greater the depth of aqueous overly- 
ing the iris, the greater the laser energy re- 
quired to produce a penetrating iridectomy. 
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room, a large space divided by portable par- 
titions to accommodate postoperative pa- 
tients (Fig. 2).? Adult postoperative patients 
remain on the surgical stretcher, protected 
by side rails, while infants and children are 


transferred to cribs in the recovery room. 


All positions adjoin sources of oxygen and 
suction; monitoring and emergency equip- 
ment are available; and a station for spe- 
cially-trained recovery room personnel is 
provided. 

Observation galleries in the outer support 
zone overlook two especially equipped oph- 
thalmic operating rooms (Fig. 3). Admis- 
sion is regulated at the control desk, but ob- 
servers in street attire may view surgery 
without entering the inner operating room 
zone. A curved wall of tempered glass plate 
between the gallery and the operating room 
insures soundproofing and provides an unob- 
structed view. 

The observation of surgery is greatly 
aided by closed circuit, high resolution tele- 
vision (Figs. 4).!! One television camera is 
mounted above the surgical field on the Zeiss 
twin lamp, and a second camera is incorpo- 
rated into the optical system of the surgical 
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microscope (Fig. 5). Images on both cam- 
eras are viewed on small monitors by surgi- 
cal personnel, displayed simultaneously on a 
2]-inch screen in the operating room and on 
a 14-inch screen in the gallery, and recorded 
on television tape for future educational use. 
If desired, the image may be transmitted to 
other parts of the institute by closed-circuit 
television. 

An audiocommunication system between 
operating room and gallery, controlled in the 
surgical area, can permit one-way communi- 
cation or a two-way conversation. Control of 
the system insures an uninterrupted concen- 
tration on the surgical procedure and pre- 
vents any disturbance of a patient under 
local anesthesia. 

Operating room zone—Two major oper- 
ating rooms furnished with equipment espe- 
cially developed for the Institute occupy the 
operating room zone (Figs. 4 and 5). Each 
room is more than 400 square feet in area. 
special surgical equipment includes a main 
column and an auxiliary column suspended 
from the ceiling and a pedestal anchored to 
the floor; an equipment cabinet and control 
console recessed in the side wall are con- 





Fig. 2 (Christensen and Straatsma). Recovery room. Adult patients remain on special surgical stretchers: 
children are transferred to completely enclosed stainless steel cribs. 
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Fig. 3 (Christensen and Straatsmz). Observation gallery. For optimum viewing the gallery floor is 
elevated: two rows of couches are arranged in tiers. Curved wall behind gallery and operating room 
is tempered plate glass. 
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Fig. 4 (Christensen and Straatsmms. Observation gallery television. High resolution television cameras 
are mounted on the twin light and su-gical microscope. The image of both cameras is viewed on monitors 
(upper right), recorded on televis:-1i tape, and displayed simultaneously on a 21-inch monitor in the 
operating room and on a 14-inch mori or in the gallery ( foreground). 
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Fig. 5 (Christensen and Straatsma). Equipment column. Main column is adjustable and provides sup 
port for the surgical instrument tray with canopy, twin light and coaxial television cameras, and the 
surgical microscope. On the front of the column are outlets to which sterile surgical instruments may be 
attached and illuminated indicators to inform the surgeon of foot control settings. 


nected with both the columns and the pedes- 
tal ( Fig. 4). 

The main column, which may be raised or 
lowered, supports the surgical instrument 
tray with its sterile transparent canopy, the 
high-intensity twin light and coaxially- 
mounted television camera, and the surgical 
The 


dently mounted so it can be focused or ad- 


microscope. microscope is indepen- 
justed up and down and the “zoom” magnifi- 
cation varied by the surgeon's foot controls, 
which extend from the fixed surgical pedes- 
tal ( Fig. 5). 

On the front of the column facing the sur- 
geon are outlets to which sterile surgical in- 
struments for cautery, diathermy, vacuum, 


and the erysiphake lens extractor may be at- 
tached (Fig. 5). These items are contained 
in a recessed equipment cabinet and control 
console connected to the main column and to 
the pedestal by concealed conduit and cables 
(Figs. 4 and 6). The control-console selec- 
tivity connects the units and the operating 
microscope with the foot controls, regulates 
television transmission to the tape recorder, 
and monitors and adjusts audiocommunica 
tion with the gallery (Fig. 6). 

On the side of the column are connections 
for television cameras attached to the twin 
light and to the operating microscope, a 16- 
mm movie camera, a 35-mm still camera, and 
microphones for use by the surgeon. On the 


408 AMERICAN JOURNAL OF OPHTHALMOLOGY 


AUGUST, m 





Fig. 6 (Christensen and Straatsma} Equipment cabinet and control console. Connected with the equip- 
ment column and the fixed surgical pedestal are a cabinet for surgical equipment (left) and a control 
console (right). The latter connects -be equipment with the foot controls preferred bv the surgeon, regu- 
lates the television system, and adjust: audiocommunication with the gallery. 


back of the column are switches ‘or the twin 
light, ceiling lights, and paired Castle surgi- 
cal lights, controls to adjust the elevation of 
the main column, auxiliary colemn, operat- 
ing table, and the head of the op=rating table 
(Fig. 7). 

One control automatically adjusts all the 
elements needed to transfer a patient to or 
from the special wheeled stretcher to the 
pedestal. All controls operate by ample pres- 
sure, so they can be activated by the circulat- 
ing nurse or depressed by the scrub nurse 
without contamination. 

A safety device incorporated rto the sys- 
tem prevents the theoretical possibility that a 
patient might be inadvertently -ompressed 


between the operating table and the column. 
Upon the exertion of one pound of pressure 
on the lowest projection of the column, the 
column moves up automatically as the table 
simultaneously moves down. Until the safety 
is reset, this control for position of the col- 
umn and the table is preponderant over all 
controls. 

The pedestal also incorporates electrical 
outlets, electrical ground circuits, a source of 
suction for surgery and anesthesia, and 
built-in sources of compressed air, oxygen, 
and nitrous oxide (Fig. 7). On the upper 
surface of the pedestal, two locking pins en- 
gage the contoured surgical table top, and 
four electromagnets hold it firmly in place 
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(Fig. 4). With the table attached, the pedes- 
tal may be adjusted by using controls on the 
main column, allowing the surgeon to sit or 
stand and the patient to be placed in Trendel- 
enburg or reverse Trendelenburg position. 

Movement of the pedestal and the columns 
is controlled by a hydraulic system located 
beneath each of the elevated observation gal- 
leries. An interlink between the two units 
permits the equipment in both special operat- 
ing rooms to be operated by either hydraulic 
system. 

The surgeon's chair is an integral part of 
a system in which foot controls are used and 
surgery is performed under high magnifica- 
tion ( Fig. 8). The chair 1s designed to move 
easily when unoccupied and to be extremely 
stable when in use. The large base plate and 
unique pivot point enable the surgeon to ro- 
tate the chair to left and right through an arc 
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greater than 90 degrees, while remaining 
concentric with the surgical field. The chair 
height is adjustable, and each arm support 
can be adjusted up, down, in and out, or re- 
moved entirely. When in use, the arm sup 
ports are covered completely with sterile 
drapes. When not in use, the surgeon's chair 
is stored beneath the observation gallery 
(Fig. 7). 

Recessed in the wall opposite the corridor 
are the control console, surgical equipment 
cabinet, racks of sterile instruments, sutures 
and supplies, and cabinets containing surgi 
cal packs, as well as waste containers, low- 
intensity floor lights, and a wall-mounte: 





stool and writing board for use by the circu 
lating nurse (Fig. 7). On other walls of the 
room are x-ray view boxes, a clock with 
sweep-second hand, a stainless steel drop 
leaf table on which surgical gowns and 





Fig. 7 (Christensen and Straatsma). Gallery wall (right) and side wall. The surgeon’s chair is stored 
in a recessed space beneath the observation gallery. Side wall contains (from right to left) the control 
console, equipment console, racks of sterile instruments, sutures, and complete surgical packs. Also visible 
are recessed containers for waste, low intensity floor lights, and a wall mounted stool and writing board 


for the circulating nurse. 
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Fig. 8 (Christensen and Straatsnz ). Surgeon’s 
chair. A large base plate and unique vot point en- 
able the surgeon to rotate this chair «trough an arc 
of more than 90 degrees while remair ng concentric 
with the surgical field. Chair height may be varied 
with a built-in hydraulic control and each arm sup- 
port may be adjusted up, down, in ard out, or re- 
moved entirely. 


gloves are placed at the beginr-ng of each 
procedure, and doors connecting the operat- 
ing room with the anesthesia induction room, 
surgical scrub area, and main corridor ( Fig. 
4). 

The ceiling plan is of increasing impor- 
tance in the design of an operatmg room. In 
this operating room, the ceiling incorporates 
the main column, the auxiliary column, ceil- 
ing outlets for oxygen, nitrous oxide and 
suction, and three sets of lights “Figs. 4 and 
7). Supplementing the high-intensity Zeiss 
twin lamp on the main column :-e a pair of 
Castle surgical lights suspendec from re- 
cessed ceiling tracks, two banks of fluores- 
cent lights designed to provi optimum 
overall level of illumination in tË- room, and 
two recessed battery-operated emergency 
lights. The latter are designee to receive 
electrical energy from large. constantly 
charged storage batteries and to turn on au- 
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tomatically upon simultaneous failure of the 
regular power source and the stand-by hospi- 
tal generator. 

Anesthesia gas flows in from the ceiling or 
from the fixed pedestal attached to an anes- 
thesia console developed for the Institute , 
(Figs. 3 and 9).° This machine connects to 
built-in gas supplies and contains anesthesia 
gas-flow meters; stand-by tanks of oxvgen, 
nitrous oxide, and medical compressed air; 
vaporizers for halothane and methoxyflo- 
rane; a carbon dioxide absorption system 
with bacteria filter; suction equipment ; and 
a Dird automatic ventilator. 

Ihe unit contains an operation timer and 
equipment to monitor the patient's blood 
pressure, pulse ra:e, electrocardiogram, and 
blood oxygen saturations. Drawers of the 
console contain syringes, medications, and 
supplies; a voice-actuated tape recorder for 
educational and forensic purposes; and a 
writing surface for anesthesia records. 

Augmenting the specially equipped oph- 
thalmic operating rooms is a standard oper- 
ating room, 400 square feet in size, for pro- 
cedures which do not require special equip- 
ment. Photocoagulation therapy with the 
Zeiss zenon arc photocoagulator and the 
ruby laser ( American Optical Co.) is carried 
out in this space. Space allocated for a 
fourth operating room is currently unfur- 
nished. 

Between the present and future operating 
induction rooms and 
surgical scrub areas (Figs. 10 and 11). The 
anesthesia induction areas are equipped with 
wall-mounted anesthesia units. Through a 


rooms are anesthesia 


large glass window, the surgical team can ob- 
serve induction of general or local anesthe- 
sia, preparation of the surgical area, and 
placement of some or all surgical drapes, 
from the adjacent surgical sbrub area (Fig. 
11). In the event of an emergency during in- 
duction of anesthesia, this observation per- 
mits immediate response. The surgical scrub 
area also contains a high-speed autoclave for 
resterilization of an instrument, if necessary, 
during a surgical procedure. 
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Fig. 9 (Christensen and Straatsma). Anesthesia console. The anesthesia unit connects with built-in gas 
supplies (top) and contains anesthesia gas flow meters (top left); patient monitor and timing equipment 
(top right); drawers and pullouts for svringes, medications, record keeping, and a voice-actuated tape 
recorder (bottom left); plus standby gas tanks, absorption system suction equipment, and ventilator 
(bottom right). The anesthesia bag and connecting tubes are attached to the arm that projects toward the 


patient (far right). 


Equally accessible to all operating rooms 
is an instrument preparation room, divided 
into a "dirty" and a "clean" area (Fig. 1). 
Linen and waste used in a surgical proce- 
dure are transferred to the "dirty" area, 
placed in hampers, and removed through 
special doors that open directly into the outer 
support zone. 

An ultrasonic cleaner-sterilizer that func- 
tions like a conveyor belt transmits surgical 
instruments to the "clean" area, where they 
are inspected and combined with other items 


to make up complete packs for specific sur- 
gical procedures. 

Surgical patient transportation—The sys- 
tem for the transportation of patients consists 
of a commercially available Surgilift with 
break-apart conductive vinyl top, a specially 
designed stretcher with detachable top, and 
the fixed operating room pedestal. 

The patient is moved from the hospital 
bed in the inpatient unit to the Surgilift’? 
and transported to the surgical suite. In the 
corridor adjacent to the induction room, the 








Fig. 10 (Christensen and Straat-3a). Anesthesia induction room. Equipped with a wall-mounted 
anesthesia umit (right), the room is sed for induction of local or general anesthesia, preparation of the 
surgical area, and placement of some er all surgical drapes. 





Fig. 11 (Christensen and Straatsm=). Surgical scrub area. Through a large plate glass window, the 
surgical team can view the induction ^f anesthesia and the general preparation of the patient. 
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Surgilift is moved over the specially de- 
signed stretcher (Fig. 12) and the patient 
lowered onto the stretcher by means of a 
crank. When the straps on the circumference 
are released, the patient is precisely posi- 
tioned on the stretcher. 

The stretcher enters the induction room 
and, after the patient has received anesthesia 
induction, general preparation, and surgical 
draping, is moved into the operating room. 
The U-shaped stretcher (Figs. 10 and 12) is 
placed over the pedestal (Figs. 5 and 7), 
where the depression of a single control but- 
ton transfers and firmly attaches the 
stretcher top to the pedestal (Fig. 4). 

After the surgical procedure, the stretcher 
top is automatically replaced on the 
stretcher, side rails are attached, and the pa- 
tient is transported to the recovery room. 
Except for the taper at the head, the 
stretcher is several inches wider than the 
usual operating table. Its two-inch pad of vi- 
nyl-covered conductive rubber enables the 
patient to remain comfortably on this unit in 
the recovery room. 

When the patient is released from the re- 
covery room, the Surgilift is reattached to 
the break-apart top (which has remained in 
place under the patient throughout surgery), 
and the patient is returned to the inpatient 
unit. Final transfer is made by lowering the 
patient onto his bed and releasing the cir- 
cumference straps. When the center strip of 
the top is pulled out, the two sides are easily 
removed without disturbing the patient. This 
patient transport system avoids direct lifting 
of the patient by surgeon or assistants, elimi- 
nates physical strain by the patient in the im- 
mediate postoperative period, and is per- 
formed easily by one person. 

Evaluation of a surgical system 1s a con- 
tinuing process. The ophthalmic surgical 
system at the Jules Stein Eye Institute has 
increased patient safety, enhanced the preci- 
sion of surgery, facilitated surgical training, 
and allowed for easy incorporation of equip- 
ment developed since inception of its design. 
Physicians with extensive experience in a 
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Fig. 12 (Christensen and Straatsma). The trans- 
fer from Surgilift to special surgical stretcher. Af- 
ter proper positioning, the Surgilift is lowered over 
the stretcher, the straps on circumference of break- 
apart top are released, and Surgilift frame is me- 
moved. 


variety of surgical methods have noted no 
significant defect in general design or in spe- 
cially developed equipment. The response of 
nurses and paramedical personnel has been 
equally favorable. 


SUMMARY 


The unique features of the ophthalmic 
surgery system at the Jules Stein Eye Insti- 
tute include a support zone and two specially 
designed operating rooms. Hydraulic col- 
umns, pedestals, and equipment cabinets are 
interconnected by conduits. An adjustable 
hydraulic surgeon’s chair rotates and re- 
mains concentric with the operative field. An 
anesthesia console provides gases and patient 
monitoring equipment. Closed circuit televi- 
sion and videotaping greatly aid observatien 
of surgery in the operating rooms and gal- 
leries. The patient transport system includes 
a Surgilift, a stretcher with detachable tap, 
and a fixed hydraulic operating room pedes- 
tal. 
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EY E—the Éyes are born in Armoury, as well as other parts of Man, 
for being so Principal a Part, that without them we are deprived of the 
enjoyment of all visible Objects, they are an Emblem of Vigilancy and 


Vivacity. 


James Coats 
A New Dictionary of Heraldry 
London, 1747 
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PERIPHERAL NASAL FIELD DEFECTS 


Raymon P. LeBlanc, M.D. 
Quebec, Canada 
AND 


BERNARD BECKER, M.D. 


St. Louis, Missouri 


In 1909, Rønnet introduced the concept 
that peripheral nasal step defects are a spe- 
cific visual field change in glaucoma. It was a 
logical and well-founded extension of the 
arcuate fiber defect theory postulated by 
Bjerrum? and widely accepted soon thereaf- 
ter in ophthalmic circles. For the next few 
decades, the literature contained reports, re- 
views, and discussions amplifying the fre- 
quency and importance of this tvpe of field 
defect. In recent years, however, attention 
has been directed to central field studies, 
while only passing mention of the nasal step 
defect has appeared in textbooks and in the 
literature. Little attempt has been made to 
define the step as originally conceived by 
Rónne,** and the defect was considered of 
little value in the diagnosis of glaucoma.*® 

The purpose of this study was to deter- 
mine the frequency of characteristic periph- 
eral nasal field defects with step-like fea- 
tures in glaucoma patients. 


MATERIAL AND METHODS 


Selection of patients—Fifty-one consec- 
utive patients with primary open-angle glau- 
coma and documented field loss, seen in con- 
sultation in the Glaucoma Center, were se- 
lected for this study. 

Methods—All patients had a complete 


From the Glaucoma Center, Department of Oph- 
thalmology, Washington University School of 
Medicine, St. Louis, Missouri. This study was sup- 
ported in part by Public Health Service Research 
Grant EY00336 from the National Eye Institute. 
Dr. LeBlanc is a Fellow of the R.S. McLaughlin 
Foundation, Toronto, Canada. His present address 
is the University of Sherbrooke, Sherbrooke, Que- 
bec, Canada. 
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ophthalmic examination which included gen- 
eral medical, family, and ocular history ; vis- 
ual acuity; refraction; tonometry; tonogra- 
phy ; ophthalmoscopic examination ; and vis- 
ual field studies on the Goldmann perimeter, 
using both static and kinetic techniques. The 
static perimetry was carried out according to 
the circular method described by Ourgaud 
and Aubert!? at 5, 15, and 35 to 45 degrees 
eccentricity, using various size test objects, 
All positive findings were then confirmed by 
meridional static perimetry. 


RESULTS 


In the 51 consecutive patients (101 eyes) 
with glaucoma, there were 81 eyes with char- 
acteristic glaucoma field loss (Table 1). 
Twenty-one eyes (26%) showed peripheral 
nasal field defects with step features. In 12 
of the 21 eyes this peripheral defect was ac- 
companied by a central defect as well, but in 
nine eyes (43% of those eyes with nasal 
steps) the peripheral nasal defect was an iso- 
lated finding. Thus, an isolated nasal step oc- 
curred in 11% of the 81 eves with glaucoma- 
tous field defects. 


CASE REPORTS 


Cases 1 and 2, described below, are illus- 
trative of primary open-angle glaucoma in 
which the peripheral nasal step was the ini- 
tial and only field loss. 


Case 1—This 13-year-old black boy was first 
seen at McMillan Hospital in January, 1966. His 
visual acuity was 20/20 in both eyes with myopic 
correction. Fundus examination revealed myopic 
crescents and a cup/disk ratio of 0.7 in both eyes. 
Applanation intraocular pressure (mm Hg) was 
RE :22, and LE:20, and the tonographic tracing 
demonstrated outflow facilities of RE:0.07, and 
LE:0.05. Slit lamp examination was normal and 
gonioscopy revealed Grade IV open angles. Tangent 
screen examination demonstrated normal visual 
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TABLE 1 


PERIPHERAL NASAL F ELD DEFECTS IN EYES WITH GLAUCOMATOUS FIELD LOSS 


Peripheral nasal field defects. 
When accompanied with central d= ects 
When isolated finding 





fields. The patient was classified as : glaucoma sus- 
pect on the basis of his pressures anc outflow facili- 
ties and referred for further follow- 25. 

In December, 1967, Goldmann fies (Fig. 1) re- 
vealed an inferior nasal step of the right eye at 55 
degrees using a I 4° test object and at 40 degrees 
when using a I 2° test object. In Jely, 1968, Gold- 
mann field examination of the rig!: eye was un- 
changed. Circular static perimetry, 25 well as me- 
ridional profiles above and below the 10orizontal me- 
ridian, confirmed the previously noted defects in the 
inferior nasal area of the right eye. The patient was 
classified as having primary open-.agle glaucoma 
with field loss in the right eye anc was begun on 
therapy. 


Case 2— This 49-year-old black woman was 
found in 1961 to have high intraccular pressures 
and borderline facilities of outflow, but demon- 
strated no field loss at that time on tangent screen 
examination. Because of repeated irtraocular pres- 
sures over 30 mm Hg, she was treated with anti- 
glaucomatous therapy. In August, 1**7, she was re- 
ferred to the Glaucoma Center. He- corrected vis- 
ual acuity was 20/20 in both eyes. A»»lanation pres- 
sures were RE:12, LE:13 mm Hg. Fundus exami- 
nation revealed cup/disk ratios of 94 in the right 
eye and 0.7 in the left eye. Medication was discontin- 
ued. The patient returned three weeks later with 
applanation pressures of RE:18 and LE:28. Gold- 
mann fields were normal in the righ- eye, but a na- 
sal step was noted at 25 degrees eceentricity in the 
left eve, using a I 3° test object. Stztic quantitative 
perimetry was normal except for the superior nasal 
step in the left eye. The patient's visual felds were 
confirmed on repeated examinations on several oc- 
casions during the next few month: (Fig. 2). The 
patient has been maintained on asdglaucomatous 
therapy with good control of pressr:e and no fur- 
ther deterioration in visual field fumetion. The pa- 
tient was classified as having prinzry open-angle 
glaucoma with asymmetrical pressur=s and field loss 
limited to the left eye. 


Cases 3 and 4 illustrate primary open-an- 
gle glaucoma in which the visual field loss 
was a central defect accompanied by a pe- 
ripheral nasal step. 

Case 3—' This 52-year-old white man was first 


seen on July 18, 1967, with a family history of 
glaucoma. Visual acuity with correction was RE: 


Present Series 


Aulhorn 


21 /81(26%) 280/961(29.0%) 
12 /81(15%) 273/961(28.4%) 
9 /81(11%) 7/961(0.7%) 


20/20, and LE: 20/25. Applanation pressures were 
RE: 20, and LE: 18 mm Hg and outflow facilities 
were RE: 0.38, and LE: 0.33. Slit lamp examina- 
tion was normal and gonioscopy revealed Grade IV 
open angles. Fundus examination showed myopic 
disks with a cup/disk ratio of RE: 0.1, and LE: 
0.4. Visual field examination on the Goldmann pe- 
rimeter was normal. 

The patient returned one year later still asympto- 
matic. His applanation pressures were RE: 20, and 
LE: 21 mm Hg with outflow facilities of RE: 0.22, 
and LE: 0.20. Visual field examination was once 
again normal in the right eye. In the left eye, how- 
ever, a nasal step at 40 degrees eccentricity extend- 
ing to 50 degrees eccentricity was noted using the 
I 4° and the III 4° test objects. In addition, a su- 
perior Bjerrum scotoma was noted in the left eye 
using the I 2* test object (Fig. 3). Repeated visual 
field studies, using both kinetic and static techniques, 
confirmed the inferior nasal step as well as the su- 
perior Bjerrum scotoma in the left eye. The visual 
field has remained normal in the right eye. This pa- 
tient has been followed on antiglaucomatous therapy. 


Case 4—This 5l-year-old white man was said 
to have glaucoma in 1951 and was treated intensively 
for three years. A maternal aunt had glaucoma. In 
July, 1954, visual acuity was RE: 20/20+, and 
LE: 20/20+. Tangent screen field examination 
showed minimal enlargement of the blind spots in 
both eyes to a 1 mm test object at one meter dis- 
tance. Slit lamp examination was normal, as was 





Fig. 1 (LeBlanc and Becker). Case 1. Visual field, 
right eye, showing nasal step. 
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Fig. 2 (LeBlanc and Becker). Case 2. Superior 
nasal step in visual field of left eye. 


the fundus examination. Gonioscopy revealed open 
angles. Applanation pressures were 38 mm Hg in 
both eyes with outflow facilities of RE: 0.04, and 
LE: 0.10. On maximum therapy his intraocular 
pressures could not be controlled. In October, 1963, 
his Goldmann field (Fig. 4) showed a sharp superior 
nasal step in the right eye with the I 2*, I 3*, and 
II 4* test objects. The patient also progressively 
developed marked glaucomatous cupping. Thermal 
sclerostomies were performed in the right eye in 
October, 1963, and in the left eye in January, 1964. 
In March of 1969, the visual acuity was RE: 20/ 
300, LE: 20/200. Visual field examination of the 
right eye showed constricted isopters and a superior 
nasal step deformity present at 55 degrees eccen- 
tricity with a V 4* test object and at 50 degrees ec- 
centricity with a II 4* test object. At 25 degrees 
eccentricity, the nasal step was present with a I 4* 
test object. To date, the left eye has demonstrated 
no nasal step. Applanation pressures were RE: 25, 
and LE: 10 mm Hg with outflow facilities of RE: 
0.10, and LE : 0.31. 


Cases 5 and 6 illustrate open-angle glau- 
coma with central visual field defects 
followed by late development of peripheral 
nasal steps. 


Case 5—This 63-year-old white man was diag- 
nosed as having primary open-angle glaucoma in 
1955 on the basis of intraocular pressures. The pa- 
tient was placed on antiglaucomatous therapy with 
fair control until May of 1966, at which time a rel- 
ative Bjerrum scotoma in the left eye was found 


. with a 1 mm test object on the tangent screen. In 


July, 1967, a Goldmann field showed the right eye 
to be normal, but the left eye showed a superior 
Bjerrum scotoma encroaching upon fixation with a 
I 2° test object. No nasal step deformity was noted 
at that time. His visual acuity in both eyes was 
20/20 without correction. Slit lamp examination 
was normal. Gonioscopy revealed Grade IV open 
angles in both eyes. Fundus examination showed 0.3 





Fig. 3 (LeBlanc and Becker). Case 3. Superior 
arcuate scotoma accompanied by inferior nasal step. 


cup/disk ratio in the right eye; the left eye showed 
a 0.5 cup/disk ratio with temporal pallor and a na- 
sal shift of the vessels. The patient’s investigation 
included ophthalmodynamometric studies and a neu- 
rologic work-up because of the asymmetrical field 
loss. All studies were normal. The patient’s therapy 
was intensified. In May of 1968, visual field exami- 
nation revealed further loss to the I 2° test object 
as well as the first appearance of a superior nasal 
step at 45 degrees eccentricity with the I 4° test ob- 
ject. Continued medical therapy since that time has 
prevented progression of the central field loss, but 
the superior nasal step has progressed (Fig. 5). 
Case 6—This 48-year-old white man was diag- 
nosed as having glaucoma in 1958 and placed on an- 
tiglaucomatous therapy. When referred in 1961, vis- 
ual acuity was 20/20 in both eyes. Applanation pres- 
sures were RE: 31, and LE: 24 mm Hg, with fa- 
cilities of outflow of RE: 0.06, and LE: 0.07. Slit 
lamp examination showed Krukenberg spindles and 
increased transillumination of the mid-periphery of 
the iris. Gonioscopy revealed Grade III open angles 


a 
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Fig. 4 (LeBlanc and Becker). Case 4. Chart 
shows both peripheral and central visual field loss 
and step feature. 
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Fig. 5 (LeBlanc and Becker). Case 5. Well- 
developed arcuate scotoma and superior nasal field 
defect. 


with heavy pigmentation of the trabeculum extend- 
ing all the way to Schwalbe's line. Tangent screen 
examination demonstrated superior 3jerrum scoto- 
mas in beth eyes. Fundus exanmmation showed 
marked cupping with loss of the temporal rim of 
the disk in both eyes. A diagnosis of pigmentary 
glaucoma with marked field loss was made. The pa- 
tient’s therapy was increased and he was followed 
until 1964 at which time Goldmann fields demon- 
strated the marked superior Bjerrzm scotomas in 
both eyes. In addition, in the left eye a superior na- 
sal step at 40 degrees eccentricity wath the I 4° test 
object and at 15 degrees eccentricity to the I 4° test 
object was noted (Fig. 6). The patient’s antiglauco- 
matous therapy has been maintained and subsequent 
follow-up visits have shown good mtraocular pres- 
sure control with no further changes in visual 


fields. 


DISCUSSION 


How does one explain the characteristic 
topography of the nasal step de ‘ect? The ba- 
sic anatomy of retinal nerve fibers is the ap- 
parent key, a fact appreciated by Bjerrum 
and Rénne.^? When an isolated peripheral 
bundle (fibers to the temporal retina) is se- 
lectively affected by disease, an isolated pe- 
ripheral nasal step ensues. Similarly, in- 
volvement of a paramacular bu: lle leads to a 
central arcuate defect ending im a sharp step 
feature at the horizontal meridian. Combina- 
tions of these two mechanisms -esult in cen- 
tral and peripheral steps, alone or in combi- 
nation. The variety of the presentations of 
the nasal step is illustrated (Figs. 1-6). 

Our findings agree with the report of 
Rønne! and leave no question as to the im- 
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oortance of the nasal step defect. Since 
many ophthalmologists confine their visual 
field testing in glaucoma patients to an evalu- 
ation of the central field, it is important to 
appreciate the relative frequency of periph- 
eral nasal steps. 

A recent and widely quoted study by Aul- 
horn and Harms? reports the field changes in 
1561 glaucomatous eyes with field loss. The 
authors report general concentric contraction 
as the most common finding, a change said to 
de nonspecific for glaucoma and of little di- 
agnostic value, Of 961 eyes with specific 
zlaucomatous defects ( Table 1), 280 (2966) 
oresent peripheral nasal contractions. Pe- 
"ipheral contractions, specifically from the 


nasal side, are reported as an isolated finding = 


n only seven of these cases (0.766), while in 
273 cases (28.496) nasal defects are accom- 
panied by paracentral defects. It appears 
then that the frequency of peripheral nasal 
3eld defects in our small series compares well 
with that in the extensive report of Aulhorn 
te., 26 vs 29%). However, isolated nasal 
defects are very rare in the large series but 
constitute half of the nasal defects we find. 
This discrepancy may be explained on the 
basis of a higher yield of paracentral scoto- 
mas by the Aulhorn and Harms group. Thev 
use the Tübingen perimeter which allows a 
more scrupulous search of the central areas 
“or minute scotomata. However, the Tübing- 
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Fig. 6 (LeBlanc and Becker). Case 6. Superior 
arcuate defect with well-demarcated nasal step 


cefect. 
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en perimeter is of limited availability com- 
pared to the more frequently used Goldmann 
and arc perimeters. In spite of intensive ef- 
forts with the Goldmann perimeter, using 
both static and kinetic techniques, we fail to 
demonstrate central defects in over 40% of 
patients with proved nasal steps. It is in this 
context that the importance of isolated pe- 
ripheral nasal steps must be emphasized as a 
useful and early diagnostic sign in many 
cases of glaucoma. 


SUMMARY 


Fifty-one consecutive patients with pri- 
mary open-angle glaucoma had 81 eyes with 
glaucomatous field loss. Peripheral nasal step 
field defects were found in 21 eyes (26%) 
and in nine of these the nasal step was the 
only demonstrable glaucoma field defect. 
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OPHTHALMIC MINIATURE 


An eye is for all the world exactly like a cannon, in this respect: That 
it is not so much the eye of the cannon, in themselves, as it is the carriage 
of the eye—and the carriage of the cannon, by which both the one and the 
other are enabled to do so much execution. 


Lawrence Sterne 
Tristram Shandy, 1760 


LIGHT AND ELECTROXR MICROSCOPY IN ABSOLUTE GLAUCOMA 
WITH PIGMEN" DISPERSION PHENOMENA AND 
CONTUSION ANGLE DEFORMITY 
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New York, New York 
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Zurich, Switzerland 


Pigment deposit on the trabecdar region 
has long been noted in relation to glaucoma, 
and its possible derivation from the pigment 
epithelium cf the iris has also been consid- 
ered.^? While there were those who appar- 
ently did not give much attention t» the rela- 
tion between Krukenberg’s spindle and glau- 
coma,* Sugar and Barbour‘ delineated a dis- 
ease entity called pigmentary glaucoma. 
Since then, many reports of similar cases 
have accumulated, as recently re~iewed by 
Sugar.? Pigmentary glaucoma ten- s to occur 
bilaterally im eyes of young my-pic males 
with symptoms of depigmentation »f the iris, 
Krukenberg's spindle, pigment decosition on 
an open-angled trabecular area, and glau- 
coma. In regard to the pathogeness, no clear 
agreement has yet been attained. Opinions 
concerning a causal relation between the pig- 
ment and the glaucoma are vario: 

(1) Atrophy of pigment epithe!aim of the 
iris, and prooably the ciliary body as well, is 
the main source of pigment depesition and 
subsequent glaucoma.** (2) Some underly- 
ing factors other than pigment leposition 
may play a main role in causing glasicoma.*™* 
(3) This type of glaucoma may pessibly be a 
variant of primary open angle glawcoma,’*’'® 
and pigment dispersion may not cause the 
pressure elevation.? (4) The relation is 
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not yet clear." Apart from pressure eleva- 
tion, however, a main factor of this disease 
is a pigment dispersion syndrome or phe- 
nomena, which consists of atrophy of the iris 
pigment epithelium, Krukenberg’s spindle, a 
dense trabecular pigment ring, and deposits 
of pigment on the iris and lens capsular sur- 
faces. 

On the other hand, a relation between 
monocular glaucoma and chamber angle de- 
formities due to ocular contusion was em- 
phasized recently by Wolff and Zimmerman,'? 
and such a deformity with recessed cham- 
ber angle caused by blunt trauma was con- 
firmed by many followers.!??* 

This paper reports the electron micros- 
copy of the trabecular meshwork, iris, and 
cornea of a patient whose left eye was enu- 
cleated because of pain and absolute glau- 
coma, and in which eye we saw definite signs 
of pigment dispersion phenomena superim- 
posed on those of angle deformity due prob- 
ably to old ocular contusion. 


CASE REPORT 


A 52-year-old patient had a history of progres- 
sive visual loss in his left eye for about five years. 
This eye was totally blind, with a tension of 50 mm 
Hg by applanation. The cornea was clear, with 
much pigment deposition on the posterior surface in 
the form of Krukenberg’s spindle. The chamber an- 
gle was open with heavy pigmentation of the tra- 
becular meshwork. The iris was slighly atrophic 
and a year later showed neoformation of blood ves- 
sels; at this stage, the patient complained of great 
pain. The blind eye was, therefore, removed. The 
right eye was found to have normal vision with 0.75 
D hyperopia, and a normal visual field, but gonio- 
scopically there were the same changes as in the 
left eve. There was also a typical Krukenberg’s 
spindle on the corneal endothelium, and a slight iris 
atrophy was noticed by transillumination. Ocular 
pressure of this eye without therapy was 26 mm Hg 
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at maximum, and could be kept around 15 mm Hg 
(applanation) with medication of one drop of 
adrenaline dailv. The fundus showed no pathologic 
changes. An absolute pigmentary glaucoma of the 
left eve and beginning pigmentary glaucoma of the 
right eye was suspected clinically. As an early but 
important anamnesis, however, this patient had been 
Hospitalized because of commotio cerebri due to a 
motorcycle accident about 26 years previously. 


MATERIALS AND METHODS 


The enucleated left eye was immediately 
cut in half in a vertical meridian, and the tem- 
poral half with optic nerve was fixed in for- 
malin and submitted to usual histopathologic 
study. Portions of the nasal half were fixed, 
either with 1% osmium tetroxide buffered 
with sucrose-containing Veronal acetate?* or 

-2.5% glutaraldehyde in 0.05 M phosphate 
buffer (pH 7.4) followed by 1% osmium 
tetroxide,” dehydrated with graded alcohol 
and embedded in durcupan ACM (Araldite). 
Tissues were cut in meridional sections ; 1-2 y. 
sections were stained with Giemsa for light 
microscopy and thin sections were doubly 
stained with uranyl acetate and lead citrate 
for electron microscopy as previous.? The 
LKB-Ultrotome and Porter-Blum microtome 
were used for cutting and the Zeiss EM-9 and 
EM-9S for electron microscopy. Normal hu- 
man irises obtained by surgical enucleations 
due to malignant tumors were used as con- 
trols for the electron microscopy. 


OBSERVATIONS 
LIGHT MICROSCOPY 


Marked pannus was noted in the periph- 
ery of the cornea. A few scattered pigment 
granules were seen within the corneal endo- 
thelium. Although small pigment-clumps 
were occasionally attached to the posterior 
surface of the corneal endothelium, a large 
mass of such pigment granules was found in 
only one tissue block which was prepared 
originally for electron microscopy. This 
large accumulation was confined to a limited 
area of the central cornea, and believed to be 
clinical Krukenberg's spindle. The anterior 
chamber angle was open. Abundant pigment 
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granules were deposited on the trabecular 
meshwork, which was sclerotic and degener- 
ative. A hyaline membrane and an endothe- 
lium covered the entire inner surface of the 
trabecular region (Fig. 1-B), and the endo- 
thelium appeared to be continuous with that 
of the cornea. A deep recession of the cham- 
ber angle was seen in many areas (Fig. 1- 
A). The iris, ciliary body, and choroid were 
atrophic. In the iris both the stroma and iris 
epithelium* were far thinner than normal, 
and in the stroma there were many clump 
cells. Small pigment clumps were occasion- 
ally seen on the iris and lens capsule sur- 
faces. The retina was atrophic. Atrophy of 
the ganglion cell and nerve fiber layer was 
significant. Glaucomatous cupping of the op- 
tic disk and thickening of the pial septum of 
the optic nerve were marked. 


ELECTRON MICROSCOPY 


The trabecular meshwork, iris, and part of 
the corneal endothelium were studied with 
the electron microscope. 

Trabecular meshwork—The entire inner 
surface of the trabecular region was covered 
by an endothelium and a hyaline membrane 
(Figs. 1-C and 2-A). The endothelium was 
similar, structurally, to that of the normal cor- 
neal endothelium (Iwamoto and Smelser**), 
but there were some differences as fol- 
lows: the thickness of the laver was irreg- 
ular and, in general, thinner than that of 
normal central cornea (Figs. 1-C, 2-A and 
B). The tight junctions at the basal region of 
the intercellular spaces were often shorter or 
incomplete (Fig. 1-C). In the cytoplasm, 
there were more developed rough-surfaced 
endoplasmic reticulum, prominent filaments 
and some engulfed pigment granules (Fig. 
2-B). A cilium-like structure was also occa- 
sionally found. The hyaline membrane var- 
ied in thickness and sometimes was very 


* The iris epithelium consists of two pigmented 
layers: the anterior epithelial or myoepithelial (dila- 
tor muscle) layer, which is continuous with retinal 
pigment epithelium, and the posterior epithelial layer, 
or so-called iris pigment epithelium, which is a con- 
tinuation of retinal neuroepithelium. 
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Fig. 1 (Iwamoto, Witmer, and Landolt), (A) Light micrograph of 2 u section stained with Giemsa, 
showing the anterior chamber angle. Arrow indicates the trabecular region; (s) scleral spur. Note a deep 
recession of the angle (Giemsa, X77». (B) Higher magnification of the trabecular region in A, showing 
the hyaline membrane (h) and endethelium (arrow) which cover the inner surface of the trabecular 
meshwork (Giemsa X250). (C) Electron micrograph of the endothelium and hyaline membrane area. In 
the endothelium, nucleus (n), mitoeckondria (m), endoplasmic reticulum (er), terminal web (w), some 
filaments (f), and a tight junction é), which is short, are seen. The hyaline membrane here is thick, and 
consists mamly of thin fibrils (s), thicker collagen fibrils (c), and basement membrane-like material, (b), 
(a) anterior chamber (17,700). The line (bottom, left corner) in each electron micrograph (Figs. 1-7) 
represents 1 p, unless otherwise indica ed. 
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Fig. 2 (Iwamoto, Witmer, and Landolt). (A) Another region of endothelium and hyaline membrane 
covering the trabecular inner surface. The endothelium (e) is thin, and has filaments (f). The hyaline 
membrane consists of thin fibrils (s), thicker fibrils (c), basement membrane-like material (b) and some 
100 nm banded material (arrows). This region is similar to abnormal Descemet's membrane of Fuchs' 
dystrophy (20,000). Inset shows cross sections of the thin fibrils (s) and basement membrane-like ma- 

f terial (b) at higher magnification (108,000). (B) Another endothelial cell showing engulfed pigment 
granules (p), well developed rough-surfaced endoplasmic reticulum (er), and filaments (arrows), (m) 
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» mitochondria, (g) Golgi complex, (a) anterior chamber, (h) hyaline membrane x 20,000) . 
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thick, as shown in Figure 1-C. It consisted 
of a mixture of basement membrane-like 
material, irregular groups of thin abrils ( 10- 
15 nm in diameter), those of thicker collagen 
fibrils, and some 100 nm banded material. 
The basement membrane-like material was 
seen either as thin layers or widely spread 
areas. The hyaline membrane area made a 
transition into the innermost trabecular 
beams, which often lacked accompanying en- 
dothelial cells ( Fig. 3-B). 

In the uveal and corneoscleral meshwork, 
the individual beams or sheets contained 
abundant 100 nm banded material, mostly in 
the region called homogeneous rntrix?? or 
clear zone?? (Fig. 3-A). The inter-rabecular 
spaces were still open in some portions (Fig. 
3-A), but in other areas the beams were 
closely apposed to each other, leaving a nar- 
row space, or none, in between. In areas 
with no interspaces, either a single layer of 
endothelial cells separated the adjacent 
beams or the two beams fused without inter- 
vening cells (Fig. 3-B). The endothelial 
meshwork,** or juxtacanalicular connective 
tissue,?? filled with cells and fibrillar ele- 
ments often formed a thick layer (Fig. 4-A). 
No large vacuoles were observed in the en- 
dothelial cells lining the inner wall of 
Schlemm's canal. In some portions, the en- 
tire field of the trabecular meshwork was 
compactly filled with beams and other tissue 
elements without any space betweer the an- 
terior chamber and Schlemm's canal ( Fig. 3- 
B). 

Cells containing pigment granules were 
frequently seen throughout the trabecular 
meshwork. They could roughly be divided 
into two types: In one type, pigmeat gran- 
ules were distributed throughout the cyto- 
plasm (Fig. 4-B) ; some of such cells resem- 
bled the clump cells seen in the ‘ris, de- 
scribed below (Fig. 4-A). The other type of 
cells contained pigment granules aggregated 
in groups ( Fig. 4-C), with each group clearly 
delimited from the surrounding cytoplasm. 
This type may be called macrophage.?9-3$ 
The majority of these pigment cranules 
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observed in the trabecular area were ot 
large, pigment-epithelial type, and the 
smaller granules, similar to those contained 
im the iris chromatophore or melanocyte, 
were only occasionally seen within the aggre- 
gates of the above macrophages (Fig. 4-C). 
Many of such pigment-containing cells cov- 
ered the trabecular beams, at least in parts 
(Fig. 4-B). 

Iris—Electron microscopy confirmed light 
microscopy in showing that both the stroma 
ani the iris epithelium (dilator muscle layer 
plus iris pigment epithelium) were thinner 
then those of the normal control human 
irises. In the anterior border layer, so-called 
chromatophores, or  uveal melanocytes, 
formed a relatively thick layer. The most , 
significant finding in the stroma, however, 
was the presence of a large number of clump 
cells (Figs. 5-A and B). The majority of 
these belonged to the clump cells in the first 
phase, according to our tentative classifica- 
tion reported earlier (Iwamoto?*??), Most 
pignent granules contained in these cells 
were of the same size and structure as those 
of the iris epithelial cells, and were distrib- 
uted throughout the cytoplasm. The other 
types of clump cells (Twamoto?*??), were 
only occasionally observed (Fig. 5-C). In 
add tion to these, clearly identifiable macro- 
phazes, as seen in the trabecular tissue ( Fig. 
4-C), were also found in the stroma. 

Many of the myoepithelial or dilator mus- 
cle cells decreased or lost their anterior cyto- 
plasmic (or muscular) processes, which are 
normally nonpigmented or only sparsely pig- 
mented, and frequently, the whole cyto- 
plasmic portions were filled with pigment 
granules. Various changes were seen in the 
iris pigment epithelial layer as well, while 
there were areas which appeared almost nor- 
mal. These changes included: (1) apparent 
disintegration of the pigment granules (Fig. 
6-A), seen also at the dilator muscle layer; 
(2) sparse distribution of the pigment gran- 
ules in the cytoplasm (Fig. 6-B), and (3) 
destruction of the epithelial cell itself (Figs. 
6-C end F), resulting in a release of the pig- 
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Fig. 3 (Iwamoto, Witmer, and Landolt). (A) A beam of the corneoscleral meshwork: (ec) endothelial! 
cells covering the beam, (h) homogeneous matrix, (cc) central collagen core, (e) elastic component, (s) 
intertrabecular space. Note the abundant 100 nm banded material in the homogeneous matrix; the materia! 
appears to be located also in collagen core. (14,700). (B) An area of the trabecular meshwork, where 
fhere is no intertrabecular space between the anterior chamber (a) and Schlemm's canal (s). A single thin 
layer of endothelial cells separates the adjacent beams at (arrow), and two beams are fused at (f). A hyaline 
membrane (h) which is covered by an endothelium (e) appears to make a transistion to the innermost 
trabecular beam. In this region only a few pigment granules are seen at lower left (x 3750). 
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Fig. 4 (Iwamoto, Witmer, and Landt). (A) A thickened area of the endothelial meshwork or juxta- 
canalicular connective tissue. Many piment-containing cells are scattered in this region; one (arrow) 
assumes a structure similar to the clump cell seen in the iris. Majority of the pigment granules are of 
large, pigment-epithelial type, (s) Scll^mm's canal (3750). (B) A pigment-containing cell (arrow) 
in the corneoscleral meshwork. Pigmea granules of large epithelial type are distributed throughout the 
cytoplasm. This cell covers parts of bree different trabecular beams (a,b,c), (n) nucleus. (5«9300). 
(C) A macrophage in the trabecular meshwork, containing several groups of pigment granules. Each 
group is clearly delimited from the surrounding cytoplasm, and composed of pigment granules embedded 
within a less dense granular matrix (amow) ; most pigment granules are of large epithelial type, but some 
are smaller (11,700). 





Fig. 5 (Iwamoto, Witmer, and Landolt). (A) A clump cell (cl) in the iris stroma. The cytoplasm is filed 
with pigment granules mainly of large epithelial type. Thin cytoplasmic processes (p) are on the cell sur- 
face; (n) nucleus. This type of clump cell had been classified as the first phase. On the upper right a ckro- 
matophore (ch) which has smaller pigment granules (arrow) is seen. This contains some larger granules 
which may have been phagocytosed. Similar chromatophores with a few large granules have sometimes 
been seen in this iris (4600). (B) Two clump cells (arrows) of the same type as in A can be seen in the 
iris stroma near the anterior epithelial layer (ae) suggesting their derivation from the pigmented epithelial 
, cells (3230). (C) A pigment-containing cell in the iris stroma. It is filled with aggregates of pigment 

granules of various sizes, and may belong to the clump cell in the second or third phase. This cell 1s, however, 
difficult to distinguish from macrophage; (n) nucleus (10,500). 





Fig. 6 (Iwamoto, Witmer, and Lane lt). Various changes observed in the iris pigment epithelium. (A) 
Apparently degenerated pigment granes, many of whici have lost their round shape, showing rugged 
surface. Some appear to be disrupted «to irregular aggregates of smaller particles (arrows) (x 14,700). 
(B) An area with sparsely distributed pigment granules (7«14,700). (C) The cell in the center appears tQ 
have been completely degenerated, leav ag cell debris and freed pigment granules (arrow). A few granules 
are in the posterior chamber (p) (X38300). (D) A group of freed pigment granules is surrounded by a 
membranous structure (arrow), and a-ached to the posterior surface of the iris pigment epithelium (pe) 
(x8700). (E) A cell (arrow) reser:sling the clump cel! in the iris stroma is located in the posterior 
chamber near the iris pigment epithelium (upper portion). This cell may be a pigment epithelial cell released 
from the epithelial layer (3750). (F> Most portions of the pigment epithelial cells facing the posterior 
chamber (p) appear to have been lost Remaining epithelial cells have degenerative cytoplasms (x3,060). 
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OPHTHALMIC MINIATURE 


It is said in Aristotle’: Master Piece, “That when a man doth think of 
anything which is past, be looketh down upon the ground; but that when 
he thinketh of something which is to come, he looketh up towards the 


heavens. 


My uncle Toby, I suppose, thought o' neither—for he looked hori- 


zontally. 


Lawrence Sterne 
Tristram Shandy, 1760 





PATHOPHYSIOLOGY OF THE DISTAL PORTION OF THE OPTIC NERVE 
IV. LocaL TEMPERATURE AS A MEASURE OF BLoop FLOW 


J. Terry Ernest, M.D., AND ALBERT M. Ports, M.D. 
Chicago, Illinois 


During the past several years there has 
been a concentrated effort to obtain experi- 
mental evidence which would elucidate the 
pathogenesis of glaucomatous optic nerve 
disease. It has been shown that there is a de- 
crease in vascularity of the optic disk in 
glaucomatous eyes."? This decrease in vas- 
cularity of the papilla is believed to result 
from the elevated intraocular pressure.*? 
Animal experiments have demonstrated that 
acute increases in the intraocular pressure 
result in vascular compromise of the distal 
portion of the optic nerve.** The retinal cir- 
culation, however, and more specifically the 
radial peripapillary capillaries of the retina," 
are not affected by intraocular pressures 
which compromise the choroidal vasculature 
and its optic nerve branches.**® 

This study was undertaken to further ana- 
lyze the changes in the vascularity of the dis- 
tal portion of the optic nerve secondary to 
variations in the intraocular pressure. 


MATERIALS AND METHODS 


Eighteen adult cats, both male and female 
of mixed breeds, were used. The animals 
ranged in weight from 2.3 to 3.6 kg and they 
were anesthetized with sodium pentobarbital, 
30 mg/kg administered intraperitoneally. 
The anesthesia was maintained by supple- 
ments of sodium pentobarbital administered 
intravenously. A tracheostomy was per- 
formed and the animal’s breathing was as- 
sisted by a respirator (Harvard, model 672). 
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The arterial blood pressure was monitored 
from a cannulated femoral artery with a 
pressure transducer (Statham, model 
P23AC) and recorded on one channel of a 
polygraph (Grass, model 5D). 

A lateral canthotomy was done and the eye 
was stabilized and cannulated by the method 
we have previously described.? Briefly, it 
consisted of attaching a Flieringa ring to the 
globe and then using rods to support the 
ring. The intraocular pressure was regulated 
through an anterior chamber cannula con- 
nected to a saline reservoir by polyethylene 
tubing. A second pressure transducer whose 
output was recorded by another channel of 
the polygraph was inserted in the system to 
monitor the intraocular pressure levels. 

A micromanipulator (Brinkmann, model 
RP-IV/L) was used to pass a 22-gauge 
thin-wall needle containing a trocar through 
the cornea and lens into the vitrous cavity. 
The trocar was then removed and a copper- 
constantan thermocouple inserted in its 
place. The experiment was in two parts. In 
Part I, actual temperature measurements 
were made inside the eye. In Part II, relative 
temperature measurements were made with 
both the sensor and its reference junction 
within the eye. 

A 30-gauge thermocouple probe (Ultra- 
miniature Thermocouple Needle, High 
Temperature Instruments Corp.) was used 
for the actual temperature measurements in 
Part I of the study and for half of the rela- 
tive measurements in Part II of the study. 
The cooper and constantan wires from the 
fused junction at the tip of the needle passed 
through a double-bore quartz tube. The 
quartz tube was housed within a 30-gauge 
needle. In Part I, actual temperature mea- 
surements were obtained by directing the 
needle through the eye and into the optic 
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disk. The reference junction was placed in 
refluxing dichloromethane. The boiling 
point of dichloromethane, dependent on the 
atmospheric pressure, is approxmately 40°C. 
The temperature was measured o the nearest 
0.1?C with a liquid-in-glass thermometer. 

In Part IT, the reference unction was 
placed inside the eye and rela3;e tempera- 
ture measurements were obtained. The can- 
nula through the cornea and lens into the vit- 
reous was increased in diamete: to 19-gauge 
and two techniques of relative emperature 
measurement were employed. In the first 
technique, two of the needle probes de- 
scribed above were inserted intc the eye, The 
two junctions were connected m series so 
that the probes referenced each ether. A se- 
ries of measurements were obtained with one 
probe in the vitreous cavity an the second 
probe on the optic disk. Another series of 
measurements were made with one junction 
on the optic disk and the other »ushed into 
the nerve substance posterior to the lamina 
cribrosa. 

In the second technique of relative tem- 
perature measurement a special y designed 
twin junction probe was used “Differential 
Temperature Probe, High Temperature In- 
struments Corp.). The copper and constan- 
tan wires of each fused junction passed 
through double-bore quartz tubes as de- 
scribed above for the single prebes. How- 
ever, there were two such doubie-bore tubes 
placed within an outer quartz ervelope (Fig. 
1). This quartz envelope was then cemented 
inside a 23-gauge stainless steel needle. The 
assembled probe is illustrated a: the bottom 
of Figure 1. The first junction was placed at 
the tip of the probe and connec-ed in series 
with the second junction which was fixed 2 
mm behind it. 

The EMFs produced by temperature dif- 
ferences between junctions were < mplified in 
each case by a microvoltmeter (Keithley, 
model 150B) and recorded by the polygraph. 

In conducting the research described in 
this report, the investigators adaered to the 
“Guide for Laboratory Anim:]! Facilities 
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and Care,” as promulgated by the Committee 
on Revision of the Guide for Laboratory 
Animal Facilities and Care of the Institute 
of Laboratory Animal Resources, National 
Academy of Sciences—National Research 
Council. 


RESULTS 


Part I, temperature measurements—The 
reference junction for the 30-gauge ther- 
mocouple probe was placed in boiling di- 
chloromethane. EMF measurements were 
then made for air 1 cm in front of the eye, 
on the cornea, in mid-vitreous, on the optic 
disk, and in the nerve substance posterior to 
the lamina cribrosa. In Table 1 measure- 
ments from three animals are recorded. The 
EMF-temperature conversion was made on 
the basis of the slope of a standard curve at 
409C.? This approximation is 42 microvolts 
per degree centigrade. It is important to note 
that in all three experiments there is a 0.1°C 
temperature increase across the lamina crib- 
rosa. 

Following the temperature determinations 
across the eye, the thermocouple was placed 
on the optic disk and the intraocular pres- 
sure elevated and maintained above the sys- 
temic systolic blood pressure. Figure 2 is a 
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Fig. 1 (Ernest and Potts). Drawing of the dif- 
ferential temperature probe showing the positions 
of the two copper-constantan thermo-elements 
(L.S. Army photograph). 
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TABLE 1 


TEMPERATURE MEASUREMENTS 
(degrees centigrade) 
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Cat No. Body Air Cornea Vitreous Cavity Optic Disk Optic Nerve 
610 38.3 21.0 29.9 36.7 37.6 34.1 
616 38.9 21.4 29.7 36.0 31.6 31.1 
619 40.0 21. 30.0 36.1 31.4 37.8 
"UO oM MEM EL 


photograph of the polygraph record obtained 
from one such experiment. The temperature 
decreased from approximately 37.7 to 36.4°C 
over a period of approximately two minutes. 

Part II, differential temperature mea- 
surements—Differential temperature mea- 
surements were obtained by two methods. In 
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the first method, two 30-gauge thermocouple 
probes were inserted into the eye. One nee- 
dle junction was placed on the optic disk and 
the second needle junction pulled back 2 mm 
into the vitreous cavity. The intraocular pres- 
sure was then acutely elevated to approxi- 
mately the level of the systemic diastolic blood 
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Fig. 2 (Ernest and Potts). Photograph of a segment of one of the polygraph records in which the intra- 
ocular pressure was raised above the level of the systemic systolic blood pressure (U.S. Army photograph). 
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pressure. This resulted in a relative decrease 
in the temperature of the sensor on the optic 
disk relative to the sensor in the vitreous cavity 
(Fig. 3-a). The position of the probe was 
then changed. The first sensor which had 
been on the optic disk was pushed through 
the lamina cribrosa into the nerve substance. 
The second sensor which had been in the vit- 
reous cavity was placed on the optic disk. 
The intraocular pressure was ag: in elevated 
resulting in a relative cooling of the second 
sensor which was now on the optic disk 
(Fig. 3-b). 

In the second method used to make differ- 
ential temperature measurements, the spe- 
cially constructed two-junction probe was in- 
serted into the eye. Junction Ne, 1 of the 
probe was placed on the optic disk and the 
intraocular pressure elevated to approxi- 
mately 90 mm Hg. This level is considerably 
below the systemic diastolic bloed pressure. 
Figure 4 is a photograph of one cf the poly- 
graph records from this series of experi- 
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ments. The temperature of junction No. 1 on 
the optic disk decreased 0.08°C and then 
started a slow recovery. When the intraocular 
pressure was normalized, there was an over- 
shoot followed by a slow return to initial lev- 
els. The overshoot means that for approxi- 
mately 15 seconds the optic disk was warmer 
tkan control levels. 

In the final series of experiments the dif- 
ferential probe was used but a bias voltage 
was added to the circuit so that the micro- 
voltmeter could be set to a high gain of 3 mi- 
crovolts, full scale. During brief periods of 
bcth temperature and electrical stabilization, 
it was possible to measure the effect of mini- 
mal variations in the intraocular pressure. 
Figure 5 is a photograph of a segment of 
ore of the polygraph records from this series 
of experiments. The intraocular pressure 
was leveled at 17.5 mm Hg and when the 
temperature became stable, the intraocular 
pressure was raised 10 mm Hg. It is evident 
from the record that there was a simultane- 
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Fig. 3 (Ernest and Potts). Photograoh of two segments of one of the polygraph records in which th 
intraocular pressure was elevated. In the first segment (a) one junction was on the optic disk and the 
reference was in the vitreous. In the second segment (b) the reference junction was on the optic disk and 
the other junction 2 mm posterior to t= lamina cribrosa (U.S. Army photograph). 
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Fig. 4 (Ernest and Potts). Overshoot (arrow) of the optic disk temperature recorded following nor- 
malization of an elevated intraocular pressure (U.S. Army photograph). 


ous decrease in the temperature of the optic 
disk. At the end of approximately one min- 
ute the pressure was returned to its original 
level and the optic disk temperature returned 
to slightly higher than its base line level. Ex- 
periments were also carried out in the oppo- 
site direction. Following several minutes 
with the intraocular pressure leveled at 17.5 
mm Hg, it was decreased 5 mm Hg. This re- 
sulted in a transient increase in the tempera- 
ture of the optic disk. 


DISCUSSION 


With the cornea exposed to the air the 
globe constantly lost heat. The methods of 
heat loss from the various eye tissues and the 
resulting heat gradient are illustrated in Fig- 
ure 6. Since the blood, heated by the meta- 


bolic processes of the entire body, is the 
source of heat, the highly vascularized poste- 
rior segment has the highest temperature. 
Schwartz and Feller" have shown that the 
optic disk is at a higher temperature than the 
vitreous. The highest temperature we re- 
corded was in the nerve substance 2 mm pos- 
terior to the lamina cribrosa. The amount of 
heat produced by the tissue of the disk itself 
is negligible in comparison with the heat 
conveyed to the disk by the arterial blood. 
The heat is transferred by conduction 
through the vitreous, lens, and aqueous to 
the cornea. The small amount of heat radi- 
ated by the optic disk due to its temperature 
of approximately 310° Kelvin is in the in- 
frared region of the electromagnetic spec- 
trum. It 1s thus absorbed by the high water 
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Fig. 5 (Ernest and Potts). The microveltmeter was adjusted for the maximum amplification possible while 
still maintaining an acceptable signal-to-rcise ratio. This made it possible to record the optic disk tempera- 
ture decrease which accompanied a 10 mm Tg increase in the intraocular pressure (U.S. Army photograph). 


content of the ocular media. The traasfer of 
heat through the aqueous is due te convec- 
tion as well as conduction. The heat transfer 
by convection is due partly to aquecus flow 
in an anterior direction and partly te thermal 
circulation within the aqueous. 

The cornea's heat loss to the atmos here is 
the reason for the heat gradient w thin the 
eye. When the eyelids are closed so -aat heat 
is not transfered from the cornea, tle is no 
longer a heat gradient within the ewc.?? The 


cornea, like all bodies at a higher tempera- 
ture than their environment, loses heat by ra- 
diation, conduction and convection. Further, 
becavse of tear film evaporation, the cornea 
is alse cooled by vaporization. Mishima? and 
Iwata and associates'* have shown that there 
is an evaporation of between 2.2 and 3.7 yl/ 
hour/cm? of cornea. The heat of vaporizat 
tion of water is 0.54 calories/mg or yl. Thus 
the ccrnea loses approximately 1.5 calories/ 
hour dy vaporization. If we assume that the 
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Fig. 6 (Ernest and Potts). Illustration of the temperature gradient within the eye (U.S. Army photo- 


graph). 


cornea is a blackbody, then the rate of heat 
loss by radiation is proportional to the area 
and the fourth power of the absolute temper- 
ature (Stefan-Boltzmann law). For the case 
of small temperature differences, however, 
the rate of cooling is proportional to the dif- 
ference in temperature between the cornea 
and its surroundings. Further, the net rate at 
which the cornea loses heat by radiation de- 
pends on the difference between the rate it 
receives radiant energy and the rate at which 
it loses radiant energy, and thus the resultant 
is variable and of an insignificant magni- 
tude. The transfer functions for convection 
losses are complicated since they depend on 
both the conduction of heat into the air in 
contact with the tear film and the motion of 
this air. The loss of heat from the cornea to 
the air by conduction is of small magnitude 
since the thermal conductivity of air is negli- 
gible. The movement of the air in contact 
with the tear film is obviously variable. In 
our experiment we tried to minimize air 
movement so that the only convection cur- 


rents were natural ones, During normal 
awake activity with continual blinking, how- 
ever, heat exchange by forced convection 
may become a major source of corneal heat 
loss. 

The optic disk temperature depends on 
two factors. First, the rate of heat brought to 
it by the blood and second, its rate of heat 
loss into the eye. Tf either of these factors is 
altered, the temperature of the optic disk will 
change. In our experiment the rate of heat 
loss was held constant, 'Thus the changes ob- 
served in the optic disk temperature were 
due to changes in the amount of heat brought 
to the disk by the blood. The temperature of 
the blood was constant. during the experi- 
ment. Therefore, changes in the temperature 
of the optic disk were due to alterations in 
blood flow (volume/unit time). There were 
either changes in the blood volume of the 
vasculature of the optic disk, changes in the 
rate of blood flow or a combination of both. 
It was not possible to determine if only one 
or both of these parameters was changing. 
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Further, although the EMF of the thermo- 
couple we used was linear over the range of 
temperatures measured, it does not mean 
that there was a linear relationship between 
the temperature of the optic disk and 
changes in its blood flow. Nonetheless it was 
possible to make a qualitative assessment of 
the blood flow of the optic disk. The records 
(Figs. 2 through 5) show that the systemic 
arterial blood pressure remained constant, If 
it is assumed that the systemic venous blood 
pressure remained constant, then the de- 
crease in temperature caused by an increase 
in intraocular pressure must have been due to 
a mechanical interference with the optic disk 
circulation. The fall in the temperature of 
the optic disk when the intraocular pressure 
was elevated to a level above the systemic 
systolic blood pressure (Fig. 2) was fitted 
well by an exponential curve of the form (y 
= e *). The a, which reflects the rate of 
temperature decay, was 0.02. This exponen- 
tial decrease in optic disk temperature from 
37.7 to 36.4°C represents the maximum 
driving force available for our probe tem- 
perature measurements over the time periods 
studied. 

A possible source of error in the optic 
disk temperature measurements was the rela- 
tive movement of the probe when the intra- 
ocular pressure was elevated. With an in- 
crease in the intraocular pressure, the inter- 
nal diameter of the globe enlarged due to 
compression of the uveal tissue. The probe, 
however, was not fixed to the globe and so 
moved slightly with respect to the optic disk. 
'To determine the effect of this change in po- 
sition of the probe with respect to the disk 
tissue, the following experiment was per- 
formed. The intraocular pressure was main- 
tained at a constant level and the probe was 
moved up mechanically an amount approxi- 
mating its relative movement when the intra- 
ocular pressure was maximally elevated. The 
result was a rise of approximately 196 in the 
recorded temperature. Since this tempera- 
ture change was small and in a direction op- 
posite to that observed when the intraocular 
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pressure was increased, the movement of the 
probe relative to the optic disk was consid- 
ered negligible. 

The primary problem was to measure the 
small changes in temperature associated with 


minimal alterations in the intraocular pres- 


sure, For this purpose, we placed the refer- 
ence junction physically close to the measur- 
ing junction of the probe. The advantage of 
this technique was that the sensitivity to tem- 
perature change was greatly increased, With 
the junctions at approximately the same tem- 
perature, both the EMF generated and the 
bias required to balance it, were low. Conse- 
quently, the electrical noise was minimal and 
the relative "gain" of the amplifier could be 
markedly increased. It 1s important to note 
however, that when the reference junction 
was placed within the eye, only transient 
changes in the intraocular pressure could be 
studied. Following an increase in the intra- 
ocular pressure and the resultant fall in optic 
disk temperature, the new lower temperature 
level gradually cooled the reference junction. 
Thus the original temperature gradient was 
restored and the EMF returned to the initial 
level even though the intraocular pressure el- 
evation was maintained. 

The probes were placed in contact with the 
center of the optic disk. The diameter of the 
cats optic disk is approximately 1 mm. 
Nonetheless, the thermocouples could have 
been monitoring peripapilary temperature 
changes as well as changes occurring in the 
distal segment of the optic nerve. To make 
certain this was not the case, the temperature 
sensor was placed in several locations on the 
peripapillary retina and the intraocular pres- 
sure elevated. The resulting temperature 
changes differed in three ways from those 
occurring when the probe was in contact 
with the center of the optic disk. First, for 
the same increment increase in the intraocu- 
lar pressure, the percentage temperature de- 
crease was less when the probe was in con- 
tact with the peripapillary retina than when 
it was in contact with the optic disk. If the 
optic disk was acting as a heat sink for the 
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peripapillary retina and choroid, the percent- 
age changes would be approximately equal. 
Second, the latencies between the time the 
intraocular pressure was increased and the 
temperature decreased were exactly the same 

. whether the probe was on the optic disk or 
the retina. If the optic disk was only reflect- 
ing temperature changes of the retina and 
choroid, there would be a relative delay in its 
temperature change with an increase in the 
intraocular pressure. Third, there was only a 
small overshoot of the peripapillary retinal 
temperature when the intraocular pressure 
was normalized while the overshoot of the 
optic disk temperature was a minimum of 
three times greater. 

The use of the two separate thermocouple 
probes made it possible to compare changes 
in blood flow in the optic disk across the 
lamina cribrosa. Elevation of the intraocular 
pressure caused a decrease in blood flow of 
the optic disk (Fig. 3-a). When the probe 
was pushed through the lamina cribrosa and 
the reference junction moved on to the disk, 
the decrease in blood flow with an elevation 
in the intraocular pressure again occurred at 
the disk resulting in a reversal of the tem- 
perature curve (Fig. 3-b). The junction 
which had been in the vitreous and conse- 
quently unaffected by a change in optic disk 
blood flow the first time was now on the op- 
tic disk. It was thus cooled by a decrease in 
blood flow with the elevation in the intraocu- 
lar pressure. The junction which had been 
on the optic disk was now in the distal seg- 
ment of the optic nerve posterior to the lam- 
ina cribrosa surrounded by vessels which 
were not directly affected by the elevation in 
the intraocular pressure. We have previously 
shown that the intraocular pressure is not 
transmitted posterior to the lamina cribrosa.? 
When the reference junction is posterior to 
the lamina cribrosa, however, temperature 
changes with alterations in the intraocular 
pressure were slower and of a smaller ampli- 
tude than those measured with the reference 
junction in the vitreous. This means that 
there was a slight decrease in temperature of 
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the region posterior to the lamina cribrosa 
during the periods of intraocular pressure el- 
evation, There are two possible explanations 
for this. First, the intraocular pressure has 
an effect posterior to the lamina cribrosa. 
We have previously shown that this is not 
the case even when a 30-gauge cannula is in 
place through the lamina cribrosa.? Second, 
the source of blood for the nerve substance 
immediately posterior to the lamina cribrose 
is the intraocular vasculature which is sub- 
jected to the intraocular pressure. Thus, 
when the intraocular pressure was elevated 
and the blood flow of the optic disk was com- 
promised there was also a relative decrease 1: 
the blood flow and thus the temperature of the 
nerve substance posterior to the lamina cril- 
rosa. This would also account for earlier fini- 
ings obtained by contrast material injectie v 
experiments.*® When the intraocular pres- 
sure was elevated and contrast material wi 
injected into the ocular vasculature, both t^^ 
optic disk vessels and a variable segment : ` 
the optic nerve immediately posterior to '': 
lamina cribrosa showed a filling defect. 

To obtain the maximum sensitivity poss 
ble, the differential thermocouple with i.s 
fixed probe and reference junctions wis 
used. When the intraocular pressure was 12 
turned to base line levels following elez 
tions of approximately 90 mm Hg, there was 
a transient overshoot of the blood flow i: ih: 
optic disk above control levels (Fig. 4 u- 
row). Bill has shown that there is a rec 
tive hyperemia of the uveal blood 75 
following periods of increased intraoci Iz ` 
pressure. Why there should be a reactive hi - 
peremia following normalization oi t^s 
intraocular pressure is not clear. Whe.hcr 
there is a depletion of oxygen in the «pic 
disk tissue with a resultant effect on the vn, 
culature is under study at this time. 

In the final series of experiments v'e 
demonstrated that an increase in the trace 
ular pressure of as little as 10 mm tiẹ 
caused a decrease in the optic disk blood it. 
(Fig. 5). For the reasons discussed abcve, it 
could not be determined if the optic «ik 
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blood flow eventually compensated for small 
increases in the intraocular pressure. It is 
significant, however, that intraocular pres- 
sures which are definitely in the physiologi- 
cal range, decrease the optic disk blood flow. 
Further, this 1s the first demonstration that 
changes in the intraocular pressure of the 
order of magnitude of those seen in chronic 
. open angle glaucoma in man, do indeed de- 
' crease the blood flow in the optic disk, 


SUMMARY 


Thermocouple probes with maximum di- 
. ameters of 0.3 mm have been used to mea- 
‘sure the temperature changes in the distal 
segment of the optic nerve of the cat secon- 
dary to changes in the intraocular pressure. 
, With all thermal factors (ambient tempera- 
ture, body temperature, evaporation rate 
‘from eye) held constant, small changes in 
blood flow are detectable as changes in tem- 
perature at the thermocouple tip. 
© Using this system, small elevations in 
intraocular pressure—well within the range 
of the elevations found in open angle glau- 
coma—cause measureable decrease in blood 
flow as reflected by decrease in temperature. 
. Conversely, in our experimental system, 
normalization of the intraocular pressure 
after relatively large elevations of pressure 
results in hyperemia of the nerve head and a 
corresponding temperature increase, 
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RESISTANCE TO AQUEOUS OUTFLOW IN THE RHESUS MONKEY EYE 
W. S. Pererson, B.A., V. L. Jocson, M.D., anp M. L. Sears, M.D. 


New Haven, Connecticut 


On the basis of current evidence, it is gen- 


'erally held that in human eyes the primary 


site of resistance to aqueous outflow lies in 
the trabecular meshwork. In monkey eyes, 
however, results of investigations attempting 
to localize the site of maximal resistance 
have prompted varied conclusions. The pres- 
ent work, utilizing Grant's experimental ap- 
proach in enucleated human eyes,"^? was 
therefore undertaken to gain further infor- 
mation on the resistance offered by the vari- 
ous portions of the aqueous outflow pathway 
in enucleated rhesus monkey eyes, informa- 
tion which would be closely comparable with 
that previously obtained in human eyes. 


MATERIALS AND METHODS 


Experiments were done on 50 ostensibly 
normal adult rhesus monkey eyes which 
were enticleated at sacrifice, stored in a cool, 
moist chamber, and used within two days 
postmortem. Determinations of facility and 
resistance were made using the constant pres- 
sure perfusion method of Grant.»^? A 5.0 mm 
trephine hole was made in the cornea and, 
after a radial iridotomy was made to prevent 
artificial deepening of the anterior chamber, 
the eve was connected to the perfusion-re- 
cording system by means of a stainless steel 
fitting. Perfusion was done at room tempera- 
ture using 0.9% saline. 

In order to assess the degree of resistance 


offered by different portions of the aqueous 


outflow pathway, perfusion was carried out 
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before and after certain dissections done un- 
der the Zeiss operating microscope: 

A. To study the resistance offered by the 
outermost portions of the outflow channels, 
10 eyes were initially perfused with 5-6 mm 
of perilimbal conjunctiva remaining, with 
10-12 mm of recti muscles attached, and 
with subconjunctival and episcleral tissues 
present (baseline). After steady state was 
attained, the conjunctiva was cut away close 
to the limbus, the muscles cut at their scleral 
insertions, and the subconjunctival and ex- 
cess episcleral tissues removed in 360 de- 
grees leaving only a very thin layer of epi- 
sclera containing blood vessels. The eyes 
were then reperfused and changes in facility 
and resistance determined. 

B. To assess the resistance offered by the 
portions of the aqueous outflow pathway in 
the outer sclera, 10 eyes were initially per- 
fused as described above and then reper- 
fused after the outer one-half to two-thirds of 
the perilimbal sclera over Schlemm's canal 
had been shaved away in 360 degrees. 

C. To determine the resistance to aqueous 
outflow presented by the trabecular mesh- 
work, 28 eyes were perfused before and af- 
ter trabeculotomy was done over 5% (four 
eyes), 25% (eight eyes), 50% (six eyes), 
and 100% (10 eyes) of the total circum fer- 
ence. Two of the 5% trabeculotomies were 
done in the superior quadrant and two in the 
lateral quadrant, whereas four of the 25% 
trabeculotomies were done in the superior 
quadrant and four in the medial quadrant. 
All six of the 50% trabeculotomies were 
over both superior and medial quadrants. 
Trabeculotomy was accomplished directly 
through the corneal trephine opening using a 
Sato corneal knife. 

At the conclusion of each experiment, per- 
fusion with fluorescein-tinted fluid was car- 
ried out under black light in order to study 
the patterns of aqueous outflow from the 
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eye. Specimens were then fixed in formal- 
dehyde, embedded in paraffin, sectioned 
anteroposteriorly at regular intervals, 
stained, and examined microscopically. 
Where trabeculotomy was done in only a 
, part of the circumference, sections were cut 
: to include both operated and nonoperated 
angle on the same slide. 

Analysis of the data and plotting of the 
graphs by standard statistical techniques 
were carried out using an IBM 7094/7040 
direct coupled computer system. 


RESULTS 


Control perfusions were carried out in six 
eyes to evaluate the effects of cold storage, 
artificial manipulation, and removal and re- 
insertion of the corneal adapter. In one eye 
the measured facility value increased by 0.02 
ul/minute/mm Hg, in two eyes it decreased 
by 0.01 pl/minute/mm Hg, and in three eyes 
the facility did not change. 

The results of the experiments of series A 
aré presented in part A of Table 1. The por- 
tions of the outflow channels in the conjunc- 
tiva, episclera, and proximal extraocular mus- 
cles accounted for very little, if any, of the 
outflow resistance under the experimental 
conditions. 
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In the experiments of series B, the opera- 
tive procedure resulted in a moderately deep 
circumferential perilimbal scleral defect, in 
the depths of which could be seen some of the 
exiting aqueous channels in cut cross-section. 


Fluorescein perfusion showed colored fluid: 


to exit only from about 20 such cut ves- 
sels, and there was no evidence that 
Schlemm's canal had accidentally been exte- 
riorized. Histologic study of these eyes re- 
vealed that the operation had removed the 
outer one-half to two-thirds of the sclera 
over Schlemm's canal. The results of facility 
and resistance determinations in these exper- 
iments, tabulated in part B of Table 1, 
show that approximately 10-1596 of the out- 
flow resistance can be localized to the outer 
sclera removed. 

For the trabeculotomies of series C, a 
surgically satisfactory view of the angle 
was obtained without abnormal depres- 
sion of the iris (Fig. 1). The knife tip, 
which presented no scleral cutting edge, was 
positioned without difficulty and incision into 
the trabecular wall of Schlemm's canal was 
done with relative ease. Different eyes 
showed variations in their resistance to the 
actual cutting of the meshwork, however. 
Where trabeculotomy was done, the glisten- 


TABLE 1 


EFFECTS OF (A) REMOVING THE CONJUNCTIVA, SUBCONJUNCTIVA, EPISCLERA, AND RECTI MUSCLES; 
(B) OF REMOVING THE OUTER ONE-HALF TO TWO-THIRDS OF THE PERILIMBAL SCLERA ; AND (C) or 
TRABECULOTOMY IN VARYING FRACTIONS OF THE CIRCUMFERENCE ON THE FACILITY OF 
AND RESISTANCE TO AQUEOUS OUTFLOW IN ENUCLEATED RHESUS MONKEY EYES 
(mean t: s.e.m.) 


AUGUST, 1971* 


Facility Resistance 
Pro- (ul/min/mm Hg) (mm Hg/minute 7/yl) p* 
cedure (n) 
Baseline Postoperative Baseline Postoperative Change 
A 10 0.59+0.04 0.58+0.04 1.80+0.15 1.84+0.15 + 243% >0.5 
B ' 10 0.54+0.06 0.63 +0.08 2.10+0.26 1.89+0.29 —124+3% «0.01 
C 5% 4 0.33+0.01 0.54 --0.05 3.70 x0.11 1.90+0.12 —38 +5% <0.002 
25% 8 0.55+0.05 1.25+0.17 1.96+0.17 0.92 +0.16 —514+8% «0.01 ° 
50% 6  0.53-0.03 1.03+0.12 1.9140.10 1.04+40.12 —46 +4% <0.01 
10095 10 0.51+0.05 1.52 ::0.19 2.11::0.19 0.81 0.11 —63+4% <0.001 


* Student’s t-test performed on paired differences between baseline and postoperative facility values or 
resistance values. 
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ing white scleral wall of the canal, bordered 
by trabecular fragments superiorly and infe- 
riorly, became clearly visible (Fig. 2). This 
was particularly evident when the edges of 
the incision were spread slightly apart dur- 
ing the operative procedure. Even in a com- 
pletely relaxed state, however, the lips of the 
incision generally did not appear to close. 
Grossly, no cyclodialysis resulted from these 
operations. 

The results of this third series of experi- 
ments are summarized in part C of Table 1. 
In every case trabeculotomy was followed by 
a significant decrease in resistance (increase 
in facility), and the data suggest that the tra- 
becular meshwork as a whole accounts for 
about 60-65% of the total resistance to aque- 
ous outflow. A great similarity between the 
two eyes of any given animal was found, both 
in the initial facility and in the percent of 
decrease in resistance following the same de- 
gree of trabeculotomy. When either 5% or 
25% trabeculotomy was done in different 
quadrants, no significant differences were ob- 
served in the mean decrease in resistance fol- 
lowing the same percentage of trabeculotomy. 

Observations of fluorescein perfusion of 





Fig. 1 (Peterson, Jocson, and Sears). Micro- 
scopic view of normal anterior chamber angle of 
fhesus monkey eye through a corneal trephine 
opening. Note grey, ground-glass appearance of 
trabecular band (A) overlying deeply pigmented 
ciliary body band (B). Schwalbe's line and scleral 
spur are not well defined (X11). 





Fig. 2 (Peterson, Jocson, and Sears). Micro- 
scopic view of anterior chamber angle of rhesus 
monkey eye after trabeculotomy in 2596 of the cir- 
cumference (superior quadrant). Note the narrow, 
glistening white area within the trabecular band, 
representing the exposed scleral wall of Schlemm's 
canal (arrow), bordered by grey trabecular tissue 
anteriorly and posteriorly (X11). 


trabeculotomized eyes were rather variable, 
and clear-cut patterns were difficult to iden- 
tify. Earliest and greatest outflow of colored 
fluid, however, was not always observed to 
be through aqueous veins draining the quad- 
rants 
done, although such a pattern was encoun- 
tered about half of the time. Moreover, out- 
flow was most often earliest and greatest in 
the superior, inferior, and (to a somewhat 
lesser extent) medial quadrants, irrespective 
of the site or extent of trabeculotomy. Flow 
through aqueous veins in the lateral quadrant 
was invariably slight. From 30-45 minutes 
after the start of fluorescein perfusion, by 
which time aqueous veins of all quadrants 
were draining fluorescein, examination 
through several equatorial scleral windows 


in which trabeculotomy had been 


revealed no fluorescence in the suprachoroid 
to indicate the presence of a cyclodialysis. 
Also, no colored fluid was seen to exit from 
any of the vortex veins. 

Microscopic examination of sections of 
the angle (Fig. 3) revealed that the trabecu- 
lar meshwork had been successfully opened 
or removed in those areas operated upon. No 
histologic evidence of damage to the sclera! 
wall of Schlemm’s canal was found, the en- 
dothelial lining appearing to be intact, and 
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Fig. 3 (Peterson, Jocson, and Sears) Histologic section »f rhesus monkey eye after opening of trabecular 
meshwork overlying Schlemm's canal. Yote trabecular fragments anteriorly and posteriorly (A), integrity 
of endothelium lining scleral wall of Sc! lemm's canal (B). large exiting aqueous collector channel in sclera 
(C), and absence of a cyclodialysis (D)  hematoxylin-eosir, X540). 


no microscopic evidence of cyclocmlysis was 
seen. 


COMMENT 


The findings that very little resistance to 
aqueous outflow can be localized to the aque- 
ous channels in the conjunctiva, sa>conjunc- 
tiva, episclera, and recti muscles, and that 
only 10-15% of the outflow resist: nce can be 
accounted for by the outer one-ha f to two- 
thirds of the perilimbal sclera, pomt out that 
the site of maximal resistance to «utflow in 
the normal enucleated rhesus monkey eye 
must reside either in the deeper 3 trascleral 
portions of the aqueous outflow vessels or in 
the region of the trabecular meshwork. That 
the trabecular meshwork is in fact responsi- 
ble for the principal resistance is indicated 
by the consistent results of the trabecu- 
lotomy experiments, which showe- that 60- 


65 of the total resistance to outflow is ac- 
counted for by this structure. As regards the 
remaining 25% of the resistance, this must 
res de within the inner one-third to one-half 
of the sclera, either principally at the ostia of 
the collector channels directly draining 
Schlemm’s canal or distributed along the 
many intrascleral vessels of the collecting 
system. Which possibility is more nearly 
correct is impossible to state, though the 
fincing of a small but significant resistance 
in the outer sclera suggests the latter. 

Cross and microscopic observations sup- 
porting the actual accomplishment of trabec- 
ulotomy without damage to the scleral wall 
of Schlemm’s canal and without cyclodialysis 
have been presented. While it is probably 
impossible absolutely to exclude microscopic 
trauma to the outer wall of the canal, as se- 
rial sectioning was not done, it is just as dif- 
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ficult to conceive how such minute damage, 

. not evident in any of the representative sec- 
tions, could lead to the extensive increases in 
facility observed. It would also seem that 
such damage would be of variable nature and 
extent from eye to eye and hence unlikely to 
produce the consistent results in paired fel- 
low eyes such as we have observed. 

As seen in part C of Table 1, there is a 
distinctly nonlinear relationship between the 
percent of trabeculotomy and the percent of 
resistance removed, the mean percent of 
decrease in resistance after trabeculotomy in 
only a fraction of the circumference being 
greater than that which would be expected if 
the relationship were linear. Thus it is ap- 

. parent that a relatively small initial opening 
into Schlemm's canal increases the facility of 
outflow proportionally much more than does 
subsequent extension of the incision. This 
observation could mean that there is circum- 
ferential flow in Schlemm's canal, but other 
interpretations cannot be excluded. 

The results of the fluorescein perfusions 
in the present study lend some support to 
this conclusion, for if no circumferential 
flow occurred then the fluorescein outflow 
would have been consistently greatest from 
the trabeculotomized quadrants where resis- 
tance was least. On the contrary, earlier and 
augmented flow of fluorescein most often 
came from superior and inferior quadrants, 
regardless of the site or extent of trabeculo- 
tomy. This observation is consistent with an- 
atomical findings that in monkeys the collec- 
tor channels draining Schlemm’s canal in the 
superior and inferior quadrants are larger, 
are less intricately disposed, and exit more 
directly to the episclera than those in the me- 
dial and (especially) lateral quadrants (un- 
published observations, V.L.J.). 

The results of our experiments in rhesus 
monkey eyes, localizing the site of maximal 
resistance to aqueous outflow to the trabecu- 
lar meshwork, are generally consistent with 
the previous studies in human eyes by 
Grant.^? One may speculate that our slightly 
lower estimate of the total trabecular resis- 
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tance (60-65% vs Grant's 75-80% ), and our 
correspondingly higher estimate of the distal 
resistance, might be due in part to the differ- 
ences in the anatomy of the intrascleral out- 
flow vessels in the two species.** Species 
differences in the trabecular meshwork 
might also be an important consideration in 
this regard. Grant, however, observed 
greater outflow of perfusion fluid from the 
aqueous vessels draining the trabeculotom- 
ized quadrants more consistently than we 
did. This, plus his finding that “experimental 
opening into Schlemm’s canal in only a frac- 
tion of the circumference does not increase 
facility of outflow as much as opening into 
the canal in the whole circumference,” led 
Grant to the interpretation that “perfusion 
fluid...does not readily flow circumferen- 
tially in Schlemm’s canal.” Re-examination 
of Grant’s original published data, however, 
reveals that in these experiments as in ours, 
trabeculotomy over a small portion of the 
circumference resulted in a greater decrease 
in resistance than would have been expected 
if the percent of decrease in resistance var- 
ied directly with the extent of trabeculotomy. 

Our results are also compatible with the 
observation recently reported by Dannheim 
and Báràny? that trabeculotomy ab externo 
in four living rhesus monkeys, though gen- 
erally not in cynomolgus monkeys, signifi- 
cantly lowered the resistence to aqueous out- 
flow. Data from similar experiments reported 
by Edwards and associates? were quite vari- 
able and thus not conclusive. 

The conclusions based upon the present 
experiments appear not to agree with those 
drawn by Perkins’ and by one of us 
(M.L.S.)* from previous experiments in 
living monkey eyes. In these studies attempts 
were made to measure simultaneously, by 
direct manometry, the pressures in the an- 
terior chamber and in the canal of Schlemm. 
The close similarity of these pressures was 
taken as evidence that the major resistance to 
outflow was located distal to the trabecular 
meshwork. It must be considered that ex- 
posure and cannulation of Schlemm's canal 
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from the outside are very difficult procedures 
and are likely to be complicated ty injury to 
the very fragile trabecular meshwork, es- 
pecially its lining endothelium. The large de- 
creases in resistance which accompanied even 
small degrees of trabeculotomy ia the present 
experiments suggest that such injury, how- 
ever minute, might significantly reduce the 
resistance to aqueous outflow. D: anheim and 
Barany® in fact found generally larger pres- 
sure differentials between the czral and the 
anterior chamber of monkey eyes than did 
these previously cited experimen ers, 

On the other hand, Schlemm's canal might 
normally be collapsed ; in which zase an oth- 
erwise poorly resistant trabecular wall, by 
virtue of its apposition to the seleral wall, 
would present an apparent high resistance to 
aqueous outflow.5-? Tt should be noted that 
Perkins’ observed a marked inc-ease in the 
rate of flow of saline into the anterior cham- 
ber after exteriorizing Schlemm « canal not 
onlv in one living and in one enucleated 
monkey eye but also in one enucleated human 
eve, observations suggesting tha: trabecular 
meshwork-scleral wall appositior might in- 
deed be responsible for the primary resis- 
tance in both species. Our present data are 
not entirely inconsistent with this Hypothesis, 
and experiments are in progress t test this 
speculation further. 

The mean value for baseline “acility of 
outflow in the rhesus eyes of this series is 
0.52 2- 0.02 (50) ul/minute/mm Hg (mean 
+ s.e.m.) at room temperature of 24° C and 
at a mean experimental intraocula- pressure 
of 8.0 mm Hg. Adjusting for the change in 
viscosity of the perfusion fluid with tempera- 
ture, this becomes 0.73 ul/minute, ram Hg at 
rhesus body temperature of 38? C. The scat- 
ter of the values is typical of that observed 
in facility determinations in many species.!! 

An interesting finding was a rough but 
definite inverse variation, over the range of 
intraocular pressures observed (5.5-12.0 mm 
Hg), between facility of aqueous crtflow and 
anterior chamber pressure at steady state 
(Fig. 4). Our value for rhesus monkey fa- 
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ciity of outflow in vitro, when adjusted to a 
mean intraocular pressure of 12.5 mm Hg, 
thus becomes 0.40 yl/minute/mm Hg, a value 
comparable to the value of 0.41 yl/minute/ 
mm Hg previously obtained in our labora- 
tories® in eyes of living green monkeys un-. 
der intravenous thiopental sodium anesthe- 
sic when mean intraocular pressure was 12.3 
mm Hg. Examination of the data from this 
previous study also reveals an inverse rela- 
ticnship between facility of outflow and in- 
treocular pressure as in the present study. 


SUMMARY 


Perfusion studies carried out in 50 enucle- 
ated normal rhesus monkey eyes suggested 
thet the trabecular meshwork is responsible 
for 60-65% of the resistance to aqueous out- 
flow, that aqueous outflow pathways in the 
inner one-third to one-half of the sclera are 
responsible for about 25%, that pathways in 
the outer one-half to two-thirds of the sclera 
account for 10-1596, and that more distal 
pathways account for very little, if any, re- 
sistance. An initial opening into Schlemm's 
caral increased the facility of outflow pro- 
portionally much more than did subsequent 
extension of the incision. Mean facility of 
aqueous outflow was found to be 0.52 = 0.02 


AQUEOUS OUTFLOW FACILITY( 441 /min /mm Hg) 





5.0 6.0 7.0 8.0 9.0 10.0 IO 12.0 
INTRAOCULAR PRESSURE (mm Hg) 


Fig. 4 (Peterson, Jocson, and Sears). Variation, 
of aqueous outflow facility (ul/minute/mm Hg) 
with intraocular pressure (mm Hg) in 50 enu- 
cleated rhesus monkey eyes. Experimental values 
were determined at steady state, at room tempera- 
ture and in the baseline state described in the text. 
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(s.e.m.) pl/minute/mm Hg at body tempera- 
' ture. and at a mean experimental intraocular 
pressure of 8.0 mm Hg. A rough but definite 
inverse variation of outflow facility with in- 
traocular pressure was observed over the 
range of experimental intraocular pressures 


(5.5-12.0 mm Hg). 
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OPHTHALMIC MINIATURE 


At the lonely island of Salvagem Grande, Didi and I went down for 


our first dive. 


.. . We pushed off the ladder and immersed our masks. 


Simultaneously, with desperate reflex motions, we grabbed the ladder. We 
had glimpsed something which aroused a fear we had never experienced 


before. It was pure vertigo. 


We exchanged glances and cautiously put our eyes under again, holding 
on to the ship. We saw the bottom 100 feet down in naked detail. There 
seemed no water below us. There were no motes of animals, plants, or 
minerals in the space. It was distilled water, not the benign speck-crammed 
element we call clear water, in which exceptional visibility embraced a 
space no bigger than a concert hall. We saw a horrible bright landscape. 
If we let go our handholds we thought we would plummet through empty 
space and crash on the malign rocks which ranged far across the floor. 

At last we submerged and, suprisingly, the sea supported us. We swam 
down, seeing each other as gross, unfamiliar animals in that surgical 


water. 


J. Y. Cousteau 
The Silent World 
London, Hamish Hamilton, 1953 


INTRASCLERAL SMOOTH MUSCLE IN COLOBOMA OF THE OPTIC DISK 


ELECTRON Microscopic VERIFICATION . 


Ramon L. Font, M.D., AND Lorenz E. ZIMMERMAN, M.D. 
Washington, D.C. 


During the past several years, a group of 
congenitally malformed eyes ha: been the 
object of special interest and study because 
they have had in common the presence of 
bundles of elongated, spindle-shaped cells in 
the sclera and choroid along the edges of a co- 
lobomatous optic disk. Also, the optic nerves 
of these eyes are dysplastic, and their menin- 
geal sheaths are incompletely forn ed or ab- 
sent. In a number of them, masses of adi- 
pose tissue and bundles of plump. spindle- 
shaped cells are present within and about the 
optic nerve. Microscopic examinatien of sec- 
tions stained by various methods fcr connec- 
tive tissues and nerve fibers give the firm im- 
pression that the spindle-shaped elements 
found in the sclera, choroid, and optic nerve 
in these eyes are smooth muscle, but some 
pathologists who studied some of these cases 
in consultation were of the opinion that the 
cells in question might be schwannian. This 
paper reports electron microscopic studies 
that were carried out in one case to demon- 
strate more conclusively the nature of these 
cells. 


CASE REPORT* 


A 13-year-old white girl was first examined in 
October, 1957, at the age of two to three months 
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Washington, D.C. This study was supportee in part 
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because of esotropia of her left eye. Examination 
revealed the right eye to be normal. The left eye 
wzs interpreted as highly myopic. A more thorough 
eximination of the left fundus under general anes- 
thesia with a well-dilated pupil revealed changes as- 
socated with high myopia, a posterior staphyloma, 
anc a probable coloboma of the optic nerve. No 
defnite mass was seen. In September, 1958, reces- 
sion of the medial rectus and resection of the lat- 
era rectus were performed for cosmetic improve- 
mert. At that time, examination of the left fundus 
under anesthesia showed a posterior staphyloma of 
some 25 to 30 diopters, with a “shot-silk” retina, 
underlying choroidal pigmentary changes, and some 
paller of the superior nasal sector peripherally. No 
tumor was visualized. The right fundus was nor- 
mal. The patient was re-examined in 1963, 1965, 
and 1967. She had no light perception with her left 
eye, and the appearance of her fundus remained un- 
changed. In April, 1969, uncorrected visual acuity in 
her right eye was 20/200, and she had no light per- 
ception in her left eye. In May, 1970, she had an 
"appendicitis attack," which cleared spontaneously 
and was followed by an infection of the urinary 
tract. Shortly thereafter, her left eve became red and 
painful, and she had tearing and swelling of both 
eyelics. Ophthalmologic examination two days later 
revea.ed corrected visual acuity in her right eye to 
be 20-20, with no light perception in her left eye, 
which was congested, with a steamy cornea and an 
irregular pupil. The iris was heavily vascularized, 
and hyphema was present. The intraocular pressure 
was RE: 14.6 mm Hg (5.5 g, Schiøtz) and LE: 43.4 
mm He (10 g, Schiøtz). The left fundus was impos- 
sible to visualize. She was treated with acetazola- 
mide : Diamox), bed rest, and binocular eye pads. 
Two cays later the anterior chamber cleared, and 
an orange mass was seen in the upper half of the 
fundus The intraocular pressure was 30 mm Hg. 
Re-exzmination one day later, with glycerin to clear 
the cornea, revealed a round, smooth, solid detach- 
ment o: the retina with prominent vessels. No fun- 
gating mass was seen. The possibility of a malignant 
tumor m a congenitally defective eye was suspected, 
and the eye was enucleated on May 22, 1970. 


MICROSCOPIC STUDIES 


Microscopic examination of the enucle- 
ated le=t eye revealed dilatation of the limbal 
vessels and perivascular infiltration of neus 
trophils. A fibrovascular membrane extended 
between the intact Bowman’s membrane and 
the corneal epithelium, peripherally, The 
cornea was otherwise not remarkable. Pe- 
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ripheral anterior synechias occluded the 
chamber angle. A thin fibrovascular mem- 
brane and collections of ervthrocytes covered 
the surface of the iris. Scattered infiltrates 
of lymphocytes and plasma cells were seen in 
the iris and ciliary body. Early ectropion 
uveae was present. The lens was not in- 
cluded in the sections examined. The retina 
was totallv detached, and there were exten- 
sive areas of necrosis and infiltration by neu- 
trophils and pigment-laden macrophages, 
mainly in the outer retinal layers. Several 
retinal vessels were thrombosed, Blood and 
proteinaceous exudate filled the subretinal 
space. Accumulations of lymphocytes and 
plasma cells were scattered throughout the 
choroid. Many drusen were seen on Bruch’s 
membrane. A large colobomatous defect in- 
volving the optic disk and peripapillary ret- 
ina was present ( Fig. 1). Strands of gliosed 
retina and islands of proliferated retinal pig- 
ment epithelium were present within the 
sclera 
(Fig. 


cells believed to be smooth muscle extended 


at the edges of the colobomatous area 
2). Large bundles of spindle-shaped 
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within the collagenous tissue of the sclera 
(Fig. 3), reaching between the inner scleral 
lamellae and the choroid (Fig. 4). These 
cells, which were arranged in interlacing 
bundles, showed small round to oval nuclei 
and abundant acidophilic cytoplasm. The 
Masson trichrome procedure stained these 
cells reddish brown, while the phosphotungs- 
tic acid-hematoxylin stain revealed numer- 
ous dark-blue filaments in their cytoplasm. 
Cross-sections of the optic nerve demon- 
strated a complete failure of formation of 
the meningeal sheaths, severe atrophy of 
nerve bundles, and astrocytic gliosis. The 
dysplastic remnants of optic nerve were sur- 
rounded by adipose tissue containing strands 
of smooth muscle and scattered blood vessels 
(Fig. 5). 
Histopathologic 
noses were as follows: congenital coloboma 


diagnoses—Our diag 
of optic disk and peripapillary retina con 
taining large intrascleral bundles of smooth 
muscle; dysplasia of optic nerve with lipo 
matosis and failure of formation of lepto 
rubeosis iridis and periph 


meningeal sheaths ; 





Fig. 1 (Font and Zimmerman). A large colobomatous defect of optic disk and peripapillary retina 


present. Fascicles of smooth muscle (arrows) 


are embedded 


within the sclera on both sides of the 


dysplastic optic nerve (N). The retina is totally detached, and blood fills the subretinal space ( Masson 


stain, X9, AFIP Neg. 70-7276). 
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Fig. 2 (Font and Zimmerman). Marked pseudoadenonzitous proliferation of the retinal pigment epi- 
thelium and strands of glial tissue are seen at the edge of the coloboma (hematoxylin-eosin, «90, AFIP 
Neg. 70-7761). 
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Fig. 3 (Font and Zimmerman). Bundles of smooth muscle are located within the collagenous tissue of 
the sclera (Masson stain, X195, AFIP Nez. 70-7281). 
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Fig. 4 (Font and Zimmerman). Parallel bundles of smooth muscle (M) are interspersed between the 
choroid (C) and sclera (S) (hematoxylin-eosin, X80, AFIP Neg. 70-7283). 





Fig. 5 (Font and Zimmerman). Cross-section of the markedly dysplastic atrophic optic nerve showing 
lipomatosis and an absence of the meningeal sheaths (Masson stain, X15, AFIP Neg. 70-7284) 
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eral anterior synechias; chronic nongran- 
ulomatous uveitis; total retina’ detachment, 
with areas of retinal necrosis ; large subreti- 
nal hemorrhage. 

Electron microscopic studies of the for- 
malin-fixed, paraffin-embedded tissue were 
undertaken, after specially sta med sections 
had been prepared from the re-cut paraffin 
blocks. The method employed to process the 
specimen for electron microscepy has been 
previously described from our hboratory.! 
The sections were stained with aranyl ace- 
tate and lead citrate and examined in the 
RCA model 3G electron miccoscope, We 
found remarkably good preservation of cyto- 
logic details that permitted us to i: lentify the 
intrascleral bundles of spindle-shaped cells 
unequivocally as smooth muscle cells. 

All the that are 
used for identification of smooth muscle cells 
were satisfied (Figs. 6 and 7)* These in- 


ultrastructural criteria 
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clude: (1) intracytoplasmic fila- 
ments, often arranged parallel to the main= 
axis of the cells; (2) scattered oval or fusi- 
form areas of density lving within the masses 
(3) 


lar cytoplasmic densities in continuity with 


myriad 


cf intracytoplasmic | filaments ; simi- 
the limiting plasma membranes; (4) almost 
complete investment of each cell bv a base- 
nent membrane; and (5) numerous pinocy- 
totic vesicles (or "caveolae") connected to 
the plasmalemma. 


SUMMARY 


Ihe congenitally malformed blind left eve 
o: a 13-year-old girl was enucleated because 
0: the possibility that it contained an intraoc- 
ukr neoplasm, Microscopic examination re- ~ 
vealed an unusual colobomatous malforma- 
tion of the optic disk and nerve. Bundles of 
smooth muscle were conspicuously present 
or both sides of the nerve within the sclera 


<*> 
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Fig. 6 (Font and Zimmerman). Smeoth muscle cells almost totally surrounded by basement membranes 
(BM) and containing myriad intracytoplasmic filaments (F) with associated dense patches (D), some 
of which are connected to the plasma membrane (D;) (large micrograph, «11,000, AFIP Neg. 70- 
9896-2). The inset in the upper left Comer shows the parallel bundles of smooth muscle cells (toluidine 
blue, X440, AFIP Neg. 70-7277). The onset in the right lower corner reveals the numerous micropino- 
cytotic vesicles or "caveolae" (arrows) that are attached to the plasmalemma (21,000). 
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Fig. 7 (Font and Zimmerman). Higher magnification of a smooth muscle cell that is surrounded by 
basement membrane (BM) and shows intracvtoplasmic filaments (F), focal densities (D), and micro- 


pinocytotic vesicles or “caveolae” 


and between the sclera and choroid. Electron 
microscopic examination of the formalin- 
fixed, paraffin-embedded tissue provided un- 
equivocal evidence in support of the inter- 
pretation that smooth muscle was present in 
the sclera, 


(arrows) (21,000, AFIP Neg. 70-9896-1). 
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DELAYED SPONTANEOUS HYPHEMA FOLLOWING SUCCESSFUL 
SCLEROTOMY WITH CAUTERY IN THREE PATIENTS or 


LAURENCE S. F arris, M.D., AND Mires A. Garin, M.D. 


New York, New York 


Complications after success'ul external 
filtering operations for open-arsle glaucoma 
have been extensively catalogued in the ocu- 
lar literature. Cataracts have been noted in 
approximately 30 to 40% of suca patients." ? 
Postoperative uveitis is another frequent 
finding, whereas persistent !ypotony is 
noted much less commonly.* Ru»tured blebs 
have been ascribed both to trauma and to in- 
fection, or may predispose to the latter, 

This paper presents a report ci three cases 
in which hyphema was a late complication of 
external filtering procedures which, to our 
knowledge, has not been previously de- 
scribed. 


CASE REPORTS 


Case 1—A selerotomy with caute and periph- 
eral iridectomy was performed on the-mght eve of a 
74-year-old white woman in 1965 beca se of contin- 
ued visual field loss despite maximal medical ther- 
apy. A similar procedure was perform el on the left 
eye two years later. Thereafter, intraocular pres- 
sures and outflow facilities remained well within 
the normal range in the absence of thempy. 

Almost five years after the right eye surgery, the 
patient was seen complaining of sueeen onset of 
blurred vision on the right with a mH feeling of 
ocular discomfort and irritation. Ex:zraination dis- 
closed the anterior chamber to be = pproximately 
half filled with bright red, unclotted b-eod. An area 
of subconjunctival hemorrhage was nc*«d superona- 
sal to the filtration site. The remainder of the ocu- 
lar examination, including intraocular »-essure, was 
within normal limits. 

The patient was put to bed with her head ele- 
vated to 30°, bilaterally patched, and tc-al resorbtion 
of the hyphema occurred within 48 heurs. She de- 
nied any antecedent trauma and was ound to be 
normotensive and without disturbances n her clot- 
ting mechanism. Gonioscopy performed mmediately 
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efter resorbtion of the hyphema disclosed no aber- 
rant vessels in the angle or fistulous tract. 

Subsequent follow-up has vevealed no permanent 
alteration in the patient’s aqueous dynamics or in 
tie appearance of the filtration bleb. 

Case 2—A sclerotomy with cautery and periph- 
eral iridectomy was carried out on the right eye of 
a 33-year-old white man with advanced juvenile 
gaucoma in 1963. Two weeks postoperatively, his 
v sual acuity in the operated eye was 20/20 with 
correction. 

Five weeks postoperatively, the patient noted 
rizht eye blurring and a miniscule hyphema was 
seen on examination. This cleared within 24 hours 
without therapy and the patient remained asymp- 
tomatic. Nine months later, the patient had a recur- - 
rence of hyphema and, during the ensuing three 
years, he had at least 20 episodes of intraluminal 
bleeding. Clearing was always prompt and the pa- 
tient learned to recognize the hyphema grossly in 
the pathognomonic manner. At no time were aber- 
raat vessels seen by gonioscopy. At no time did intra- 
ocular pressure rise, nor was any abnormality ever 
no:ed in the patient's filtering bleb, sclerotomy site, 
or angle. 

No bleeding has occurred for the past two years, 
the patient's intraocular pressure is 10 mm Hg and 
his outflow facility is 0.32 mm? min. Hg' without 
me:lications. 

Case 3—A 58-year-old white woman underwent 
a left sclerotomy with cautery and peripheral iri- 
dectomy for uncontrollable open-angle glaucoma in 
19€7. Her postoperative course was uneventful and 
eight weeks after surgery the patient's visual acuity 
retirned to its preoperative level. Two years after 
the procedure, the patient had blood filling a quarter 
of the anterior chamber in the operated eye, which 
cleared within 48 hours without therapy. Four 
months later, a second, smaller hyphema occurred 
wh:ch also cleared spontaneously. No alteration in 
the patient's glaucoma control resulted and, at pres- 
ent, her intraocular pressure is 16 mm Hg and her 
outlow facility 0.20 mm? min." Hg™. In each in- 
stance, gonioscopy failed to disclose any source for 
the recurrent hemorrhage. 


DISCUSSION 


Three patients with spontaneous hyphema 
occurring or recurring more than two years 
after successful external filtration proce- 
dures are presented. In no case was there an 
antecedent history or the physical findings of | 
trauma, infection, hvpertension, or abnormal 
clotting mechanisms. In each instance, the 
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presenting complaints were of the sudden 
"eenset of decreased visual acuity. Usually, 
this was associated with some ocular irrita- 
tion, but pronounced pain and discomfort 
were not noted. 

: Two of the three patients had repeated ep- 
isodes of hyphema, and only one required 
therapy with bilateral, occlusive eye patches 
and bed rest. In all instances, prompt resorb- 
tion of blood from the anterior chamber oc- 
curred. Elevation in the intraocular pressure 
did not occur at any time when blood was 
present in the anterior chamber, nor did it 
interfere in any way with the long-term suc- 
cess of the surgical result. 

The collagenolytic effect of aqueous has 
been used to explain the progressive polycys- 
tic nature of bleb formation. Small vessels 
which might bridge a scleral area that 1s pro- 
gressively "digested" might rupture as sup- 
port is lost. It is, however, interesting to note 
that most successful blebs are ischemic and 
that aqueous appears to retard episcleral 
blood vessel growth.* The exact mechanism 
of the hyphema phenomenon, however, re- 
mains obscure. 


SUMMARY 


Vision became blurred in a 74-year-old 
woman with open-angle glaucoma five years 
following sclerotomy with cautery and pe- 
ripheral iridectomy. The anterior chamber 
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was one-half filled with bright red, clotted 
blood and a subconjunctival hemorrhage was 
noted above and nasal to the filtration site. 
No cause was found and the blood resorbed 
in 48 hours with bed rest. Sclerotomy and 
cautery with peripheral iridectomy in a 33- 
year-old white man was followed five weeks 
later by a minute hyphema and blurring of 
vision. Bleeding recurred at least 20 times in 
the subsequent three years, but there was 
none in the subsequent two years. A 58-year- 
old white woman with similar surgery had 
hyphema on two occasions during the four 
months following surgery. 

In all three patients, the hyphema cleared 
spontaneously, did not impair aqueous hu- 
mor dynamics, and was not associated with 
visible blood vessels in the angle examined 
by gonioscopy. 
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CHOLINESTERASE ISOENZYMES IN HUMAN OCULAR 


TISSUE HOMOGENATES 


I. H. Lzcrorp, M.D., anb M. Furman, M.S. 
New York, New York 


The enzyme cholinesterase bas been de- 
scribed in animal and human ocwar tissues.*? 
Its function, other than its -ole in auto- 
nomic nervous system, has not æen clarified. 
Rabbit plasma contains principally true cho- 
linesterase.* The rabbit eye has mostly true 
cholinesterase isoenzymes in the sclera, cor- 
nea, iris, ciliary body, lens capsule, retina- 
choroid, optic nerve, aqueous and vitreous 
humors.? Pseudocholinesterase was found in 
small amounts in these tissues except in the 
aqueous, vitreous, and lens ccpsule? The 
cholinesterase in normal human plasma was 
shown to consist of pseudocholresterase iso- 
enzymes. It seemed important so determine 
the nature of the cholinesteras- isoenzymes 
in human ocular tissues. 


MATERIALS 


. Eighty fresh human eyes, obtained from 
the eye bank, were partitionec into sclera, 
cornea, iris, ciliary body, retina. choroid, op- 
tic nerve, and vitreous. Aquewas and lens 
capsules were obtained from pat ents under- 
going cataract surgery. The tisses were ho- 
mogenized (10-20% w/v) in 21 M phos- 
phate buffer, pH 8.0. The homczenates were 
centrifuged at 13,000 X g for 2€ minutes in a 
refrigerated centrifuge. The supernatants 
were divided into aliquots, quick frozen, and 
stored at —20° C until used. 


METHODS 


Disk electrophoretic separatio- of the pro- 
teins in the ocular tissue homesenates was 
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performed according to the technique of 
Ornstein’ and Davis? in glass tubes, 10 cm 
long and 0.5 cm internal diameter, containing 
1.4 ml of separation gel, and 0.4 ml spacer 
gel Protein determinations in the homog- 
cnates was performed according to Lowry,’ 
using lyophilized crystallized bovine serum 
albumen (BSA), as a standard. 

In each determination, we used sets of 
four identical columns—i.e., the gels were 
prepared at the same time, layered with 
equal amounts of a particular homogenate, - 
and resolved in the same operation. One col- 
vmn was incubated with AcSCh, as sub- 
strate. The second column was incubated 
vith AcSCh and 10*M BW. The third 
contained AcSCh and 5 X 10?M iso- 
OMPA. The fourth had BuSCh as sub- 
strate. In addition, a set of 10 columns each 
containing a specific tissue homogenate was 
incubated using AcSCh as substrate and 
19M eserine. 

The cholinesterase isoenzyme analysis 1s 
based on the thiocholine method of Koelle 
and Friedenwald,'? by which the thiocholine 
formed from the AcSCh or BuSCh hydroly- 
sis is precipitated as copper thiocholine and 
appears as a white band at the enzyme site 
on the gel column. The copper thiocholine is 
subsequently stained with dithioxamide. The 
method for the preparation of the gels and 


CHEMICALS AND ABBREVIATIONS 


AcSCh =acetylthiocholine iodide 

PrSCh = propionylthiocholine iodide 

BuSCh =butyrylthiocholine iodide 

AChE =true or acetylcholinesterase 

BSA = bovine serum albumin 

nsChE = pseudo or nonspecific cholinesterase 
ChE =cholinesterase 

eserine = physostigmine sulfate 

iso-OM PA = tetra-1soprophylphrophosphoramide 
1:5 bis-4-allyldimethxlammomiumphenyl 

BW =pentam-3-one dibromide 284 C51 
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buffers and the procedure for the staining of 
"áhe bands has been fully described by Juul. 


RESULTS 


The columns incubated with AcSCh as 
substrate and 10 M eserine showed no en- 
zyme activity, that is no bands formed on the 
gel columns. The columns incubated with 
AcSCh only, gave varying numbers of bands 
depending on tissue used. The columns incu- 
bated withBuSCh as substrate failed to de- 
velop any bands. The columns incubated 
with AcSCh plus 5 X 10°M iso-OMPA 
were completely identical with the columns 
incubated with AcSCh only, The columns in- 
cubated with AcSCh plus 107*BW showed 
} complete inhibition of enzyme activity—i.e., 
no bands appeared. The results are summa- 
rized in Table 1. 





DISCUSSION 


A characteristic of cholinesterases is their 
pronounced sensitivity to low concentrations 
of eserine, and this fact may be used to dis- 
tinguish cholinesterases from other tissue es- 
terases.! It has been shown that a 10?M 
concentration of eserine causes complete in- 
hibition of cholinesterases while being with- 
out effect on other tissue esterases.’? In our 
experiments, when the preincubation and in- 
cubation mixtures contained 10M eserine, 
a complete inhibition of AcSCh hydrolysis 
was effected; that is, no bands appeared on 
the gel column. This indicates that, under the 
conditions of the experiment, only cholines- 
terases are being analyzed. Of the three 
widely used methods, namely, substrate inhi- 
bition, substrate specificity, and selective in- 
hibition, to distinguish between the cholines- 
terases, the latter two methods are suitable 
for disk electrophoresis, 

Substrate specificity—True cholinesterase 
(AChE) hydrolyses AcSCh more rapidly 
than PrSCh and PrsCh more rapidly than 
BuSCh. Pseudocholinesterase (ns-ChE), on 
the other hand, hydrolyses PrSCh or BuSCh 
more rapidly than AcSCh". In our experi- 
ment, the gel columns incubated with BuSCh 
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TABLE. 1 


NUMBER OF BANDS OBTAINED BY INCUBATION WITH 
SUBSTRATE (ACSCH) AND SUBSTRATE PLUS 
INHIBITORS USING DISK ELECTROPHORESIS 




















Substrate 
i Plus Substrate 
Tissue — BW 107: Plus iso- 
a or 10* OMPA 10-5 
Eserine 
Sclera 2 0 2 
Cornea 1 0 1 
Iris 3 0 3 
Ciliary body 5 0 5 
Aqueous 1 0 1 
Lens capsule 1 0 Í 
Retina 3 0 3 
Choroid 4 0 4 
Vitreous 1 0 1 
Optic nerve 2 0 2 





as substrate did not show any bands (Figs. 1 
and 2). 

Selective inhibition—Certain inhibitors, at 
a given concentration, selectively inhibit one 
type of cholinesterase while having practi- 
cally no effect on the other type. It has been 
shown that 10-*M iso-OMPA inhibits se- 
lectively ns-ChE while 10M BW inhibits 
AChE only.'* For the method used, it was 
found that a concentration of 5 X 10°M 
iso-OMPA and 10-*M BW was best suited 
for differentiation between true and pseudo- 
cholinesterase.? 

In our experiment, 10*M BW 
pletely inhibited the enzyme activity, while 5 
X 10°M iso-OMPA had no inhibiting 
effect at all. The results of these experiments 
indicate the human ocular tissue enzyme to 
be true cholinesterase, Purified enzymes 
(Sigma Chemical Company), used in 
amounts to give the same total activity as in 
the ocular tissues, when taken through the 
same regimen gave similar results; that is, 
the purified enzymes were selectively inhib- 
ited by the inhibitors used in the given con- 
centrations. Also, the purified true cholines- 
terase did not hydrolyse BuSCh—e., no 
bands were obtained. 

Disk electrophoretic separation of the iso- 
enzymes was used because of its superiority 


com- 


462 AMERICAN JOURNAL OF OPHTHALMOLOGY 





D———Ó— ae aG 





\ 





d 


Fig. 1 (Leopold and Furman). Cholinesterase 
isoenzymes in human choroid. (a) V. th acetylthio- 
choline as substrate, four bands car be identified : 
l = thin, intense band, 2 = wide, «affused band, 
3= medium, intense band, and 4 = wide, diffused 
band. (b) With acetylthiocholine plas BW 10°M, 
there is inhibition of all activity; c» umn is com- 
pletely clear. (c) With acetylthioch= ine plus iso- 
OMPA 5 x 10°M, there is no inhibrmn of acidity. 
Bands are the same as in (a). In (D, with buty- 
rylthiocholine as substrate, there is 1 activity. 
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over other electrophoretic metho 5. Juul® for 
example, was able to demons ate twelve 
ChE isoenzymes in human plasma by disk 
electrophoresis, as compared to =2ven isoen- 
zymes obtained by other investigz tors.!'? Ad- 
ditionally, this method appearec best suited 
for the experiment. The separaten of ChE- 
isoenzymes proved to be extremedy difficult. 
This may be due to their similar molecular 
properties and to the unequal distribution of 
activity between the individual bands, To 
effect a meaningful separation, tie amount 
of acrylamide in the separation gel, the time 
allowed for electrophoresis, the t me allowed 
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for the development of the bands, the quan- 
city of protein used per column had to be (ees 
termined empirically. The data are presented 
n Table 2. Because of the restrictive nature 
of this study the results may be in variance 
with results obtained by other investigators 
using other techniques.? 


SUMMARY 


Proteins of human ocular tissue homoge- 
nates were separated by disk electrophoresis. 
By the use of specific substrates and selec- 
üve inhibitors, it is shown that only true 
cholinesterase is present in the ocular tissues 
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sig. 2 (Leopold and Furman). Cholinesterase 

isoenzymes in human iris. (a) With acetylthiocho- 

line as substrate, three bands can be identified: 

] — thin, intense band, 2 — medium, diffused band, 

3 = wide, diffused band. (b) With acetylthiochg- 

line plus BW 10°M, there is complete inhibition of 

activity. (c) With acetylthiocholine plus iso-OMPA . 
5 » 10M, there is no inhibition of activity, as in 
colamn (a). (d) With butyrylthiocholine as sub- 
strate, there is no activity. 
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(bands) varies with a given tissue. 
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^ 7 ME * 
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Gel (in 95) (in ug) (in hours) 
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LINCOMYCIN LEVELS IN RABBIT OCULAR FLUIDS AND SERUM 


Ropert S. Cores, M.D., Gerard L. Bovis, F.I.M.L.T., Irvino H. Leororp, M. 
AND S. STANLEY SCHNETERSON, M.D. 
New York, New York 


Lincomycin hydrochloride monohydrate is 
derived from the actinomycete, Strepto- 
myces lincolensis, var. lincolnensis (Mason, 
Dietz, and DeBoert). The mechanism of its 
antibacterial activity is probably through in- 
hibition of bacterial protein synthesis, The 
antibiotic is active in vitro primarily against 
Gram-positive coccal microorganisms with 
the exception of the enterococci. Kohn, 
Hewitt, and Fraser,? as well as Saunders, 
Foster, and Scott,? report that lincomycin- 
resistant strains of Group A streptococci 
have been isolated in some patients undergo- 
ing treatment with this antibiotic. 

Lincomycin does penetrate the blood—brain 
barrier, producing significant detectable ce- 
rebrospinal levels in the presence of inflamed 
meninges, according to Kaplan, Chew, and 
Weinstein.* These authors also report that, 
in the presence of meningeal infection, the 
level of the drug in the cerebrospinal fluid is 
about 40% of that in the blood. Becker® re- 
ports that in 14 patients given lincomycin 
before routine eye surgery, significant levels 
were observed in all samples except one 
taken from a patient in whom the drug had 
been administered orally. The other 13 pa- 
tients were given the drug parenterally; 11 
received 2.4 g intramuscularly in multiple 
doses, and two patients received the drug in- 
travenously, all in the same dosage. Follow- 
ing the last injection in patients with nonin- 
flamed eyes, the average lincomycin level of 
the aqueous humor was 1.3 pg/ml after one 
and one-half to two hours, After intramus- 
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cular injection, the aqueous humor level in 
the affected eye (glaucoma, staphyloma) was 
21 pg/ml, and in the same time period the 
serum levels ranged from 10.2 to 23 pg/ml. 
Boyle, Lichtig, and Leopold? report that sig- 
nificant concentrations appeared in the aque- 
ous humor as early as two minutes after lin- 
comycin was injected subconjunctivally 
(0.25 ml of a solution containing 300 mg/ 
ml) in 20 patients with noninflamed eyes 
who were hospitalized for elective ocular 
surgery (usually cataract extraction). Peak 
levels of the antibiotic in the aqueous humor 
occurred between one and three hours, 
while minimal levels persist in the se- 
rum and aqueous humor for 12 hours after 
injection. 

In the study reported here, we measured 
the concentration of lincomycin in the aque- 
ous humor, vitreous humor, and serum of 
normal rabbits after administration by vari- 
ous routes—intramuscular, intravenous, and 
subconjunctival—and the results were com- 
pared. 


MATERIALS AND METHODS 


All rabbits used in this study weigh 1.5 to 
4.0 kg. The average dose per animal was 15 
to 20 mg/kg. Lincomycin HCl monohy- 
drate, 300 mg/ml, was diluted to 50 mg/ml 
with sterile sodium chloride and then admin- 
istered intramuscularly or intravenously; 
another series of rabbits received 0.1 ml of a 
300 mg/ml solution of lincomycin subcon- 
junctivally to each eye. Samples of aqueous 
humor, vitreous humor, and serum were ob- 
tained at one-half, two-, four-, and six-hour 
intervals, following the intramuscular and 
intravenous administrations, and one- and 
four-hour intervals after subconjunctival in- 
jection. 

The ocular fluids and serum were assayed 
for lincomycin by the tube dilution method. 
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- This method consists of an arithmetic pro- 
«gression of aliquots of standard antibiotic 
with the addition of media in inverse 
amounts to achieve a constant total volume 
of 1.0 ml per tube in all tubes. 

The inoculum of the test organism, Sar- 
cina lutea (FDA No, 1001), was prepared 
by inoculating glucose broth from a stock 
agar slant maintained at 4 to 6°C. After in- 
cubation at room temperature for 24 hours, 
extent of growth was determined and ad- 
justed on a Lumetron colorimeter with a 
number 650 my. filter until an optical density 
reading of 0.15 was obtained. This suspen- 
sion was then diluted 107. Fresh 1.596 tryp- 
tcase soy broth, pH 7.0, was employed as 
the medium and diluent. 

The minimum inhibitory concentration of 
the lincomycin standard was determined. 
The standardized Sarcina lutea test inoculum 
was found to be consistently inhibited by 
0.15 ug/ml of the lincomycin standard solu- 
tion. 

The volume of test sample and volume of 
standard inoculum employed in all assays 
was 0.5 ml of each per tube to obtain a total 
volume in each tube of 1.0 ml. Appropriate 
controls were also prepared to verify the ste- 
rility of samples and medium, and also the 
viability of the test organism. The minimum 
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concentration of lincomycin that could be de- 
tected by this procedure was 0.3 pg/ml. 


RESULTS 


The levels of lincomycin in the aqueous 
humor, vitreous humor, and serum of nor- 
mal rabbits following intramuscular, intra- 
venous and subconjunctival administration 
are indicated in Table 1. 

Intramuscular admuinistration—Lincomy- 
cin was present in detectable concentra- 
tion in the aqueous humor of all of the test 
rabbits but was not detectable in the vitreous 
humor of most of the animals, At one-half 
hour the highest concentration in the aque- 
ous humor was 1.0 pg/ml and in the serum 
10.3 pg/ml. Aqueous humor levels tapered 
off gradually with no marked decline up to 
six hours. As opposed to this situation, the 
serum levels declined rapidly between one- 
half and two hours; between two and six 
hours the decline was more gradual. 

Intravenous | administration —Lincomycin 
was detected in the aqueous humor, serum, 
and in the vitreous humor only after the one- 
half and the two-hour aspiration. At one- 
half hour, the highest concentration found in 
the aqueous humor was 1.19 pg/ml and in 
serum 6.44 ug/ml. Decline in the aqueous 
humor and serum levels followed the same 


TABLE 1 


LINCOMYCIN LEVELS IN THE SERUM, AQUEOUS HUMOR, AND VITREOUS HUMOR OF NORMAL RABBITS AT 
VARYING INTERVALS AFTER INTRAMUSCULAR (IM), INTRAVENOUS (IV), 
AND SURCONJUNCTIVAL (SC) INJECTIONS 





Time Route of Serum Levels (ug/ml) 
(in Adminis- 
hours) tration Average Range 
1/2 IM 10.3(10)* 3.2 -15 
IV 6.44(7) 3.3 -15 
1 SC Not detectable 
2 IM 4 .16(13) 2.25-7.5 
IV 1.96(7) 0.5 -3 
IM 1.78(8) 0.75-2.25 
. 4 IV 1.25(6) 0.5 -2.25 
SC Not detectable 
6 IM 1.64(8) 0.5 -2.25 
IV 0.62(11) 0.37-0.75 


Aqueous Levels (ug/ml) 


Vitreous Levels (ug/ml) 


Average Range Average Range 
1.0(7) 0.75-1.5 

1.19(9)  0.75-1.5 0.39(3) . 0.33-0.5 
>15(2) 

0.92(9) 0.5 —1.5 

0.87(5) 0.6 -1.5 0.47(4) 0.37-0.5 
0.75(5) 0.5 —1.25 

0.83(3) 0.5 ~1.0 

>0.75(2) 

0.64(6) 0.5 -0.83 

0.44(2) 0.37-0.5 


* Figure in parenthesis represents the number of rabbits in each group. 
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pattern of decline observed after intramus- 
cular injection. The aqueous level tapered off 
gradually, whereas the serum level rapidly 
declined between one-half and two hours, 
and then tapered down slowly between two 
and six hours. The concentration of linco- 
mycin in the vitreous humor was slightly 
greater at two hours than at one-half hour, 
but the antibiotic could not be detected at the 
four- and six-hour assays. 

Subconjunctival | administration —Linco- 
mycin penetrated the aqueous humor of 
the test rabbits, but no perceptible level of 
lincomycin was found in the serum or vitre- 
ous humor. The aqueous humor lincomycin 
concentration after subconjunctival injection 
exceeded 15 pg/ml after one hour but at 
four hours the level was found to be greater 
than 0.75 pg/ml. 


COMMENT 


The design of the assay was planned to ac- 
commodate the small volume of each sample 
that could be aspirated from the eye of a 
rabbit—approximately 0.2 ml of aqueous hu- 
mor and 0.75 ml vitreous humor. It was nec- 
essary to pool the aqueous from both eyes of 
each animal, at each time interval, in order to 
have enough sample to perform the assay. 
The vitreous humor from each eye was as- 
sayed individually. 

Comparison of the serum levels, following 
intramuscular and intravenous administra- 
tion, revealed similar curves. The serum lev- 
els after intramuscular administration were 
found to be higher than the serum levels af- 
ter intravenous administration at all time in- 
tervals tested. It is possible that the intrave- 
nous concentration peaked prior to the 30- 
minute specimen. Kaplan and associates‘ re- 
ported finding no significant differences in 
serum levels in humans when intramuscular 
and intravenous injections are compared. 
The aqueous humor level after intravenous 
administration was found to be somewhat 
higher than after intramuscular injection at 
one-half hour but, after one and one-half 
hours, it was slightly lower than the intra- 
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muscular injection. With both intramuscular 
and intravenous injections a gradual straight. 
line decline was noted. Lincomycin did pene- 
trate the vitreous humor after intravenous 
administration up to at least two hours, but 
beyond two hours no lincomycin could be de- 
tected by the assay method employed, Sub- 
conjunctival administration produced the 
highest intraocular concentrations obtained 
in this study. Kaplan and associates* showed 
that concentrations of lincomycin required to 
inhibit 60 strains of Staphylococcus aureus 
ranged from 6.2 to 0.75 ug/ml, against eight 
strains of Streptococcus pyogenes from 1.5 
to 0.09 ug/ml, against six strains of Strep- 
tococcus viridans from 0.75 to 0.19 ug/ml, 
and against five strains of Diplococcus pneu- 
moniae from 1.5 to 0.19 pg/ml. 

It is evident that the required antibacterial 
concentration for the above bacteria is read- 
ily achievable in the serum after both intra- 
muscular and intravenous injection after 
one-half hour, and for some strains up to six 
hours (Fig. 1). Concentration of lincomycin 
obtained in the aqueous humor is adequate 


Concentration of Lincomycin 
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Fig. 1 (Coles, Boyle, Leopold, and Schneierson). 
Average lincomycin levels (in ug/ml) in aqueous 
humor and serum at varying time intervals follow- | 
ing intramuscular and intravenous injections. 
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against all strains with a minimal inhibitory 
-4oncentration below 1.19 pg/ml after intra- 
venous and 1.0 ug/ml after intramuscular 
injection at one-half hour. Some but not all 
of the above bacterial strains will be inhib- 
-ited by the aqueous humor concentrations. 
Intravenous injection of lincomycin will 
achieve antibacterial concentration in the vit- 
reous at one-half and two hours against 
some strains of Streptococcus pyogenes, vi- 
ridans streptococci, and Diplococcus pneu- 
moniae, 

The concentration of lincomycin in the 
aqueous humor one hour following subcon- 
junctival administration is theoretically ade- 
quate to inhibit all strains with minimal in- 
hibitory concentrations below 15 ug/ml, and 
most strains will still be inhibited by the con- 
centrations observed up to four hours after 
administration, 


SUMMARY 


A series of experiments were performed 
to determine the level of lincomycin in the 
aqueous and vitreous humor of noninflamed 
eyes and in the serum of rabbits at varying 
periods following intramuscular, intrave- 
nous, or subconjunctival injection. Detect- 
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able levels were achieved by all routes of ad- 
ministration within one-half hour and up to 
six hours after injection. The concentrations 
found in the serum and aqueous humor were 
sufficient to be effective against a number of 
Gram-positive coccal pathogens. Absorption 
into the vitreous humor was irregular and 
was of questionable significance in the non- 
inflamed eye. 
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PRILOCAINE AS A LOCAL ANESTHETIC USEFUL IN 


OPHTHALMIC SURGERY 


Lemuet T. Moorman, M.D., AND Geves S. Kenny, M.D. 
Denver, Colorado 


Prilocaine (Citanest), an anesthetic agent 
structurally very similar to lidocaine (Xylo- 
caine), provides excellent local anesthesia 
for ophthalmic surgical procedures. Since 
the initial synthesis of prilocaine in 1960, 
many detailed clinical and laboratory studies 
have been performed with an emphasis on 
comparison with lidocaine, considered to be 
the standard of local anesthetics on the basis 
of popular ussage. The latency of onset of 
anesthesia is the same or only slightly longer. 
The specificity of the anesthesia is the same,’ 
the toxicity is 50% that of lidocaine,’ the 
diffusion of the agent is greater,"? and only 
minimal irritation is noted locally’ (Table 
1). A cross allergenicity exists with local an- 
esthetics of the amide type such as lidocaine. 
One of us (LTM) has been using prilocaine 
routinely as the anesthetic agent for retro- 
bulbar and seventh-nerve infiltrate blocks in 
private practice. The adequacy and advan- 
tages of this agent are reported here. 


METHODS AND RESULTS 


A total of 508 surgical cases were per- 
formed in a private hospital utilizing prilo- 
caine without epinephrine as the sole anes- 
thetic agent (Table 2). All surgery was per- 
formed at an altitude of 5280 feet (Denver, 
Colorado), with a large number of patients 
not acclimated to this high altitude. A car- 
diac monitor was attached in all cases except 
photocoagulations and non-surgical cryo- 
coagulations. Approximately 3 to 5 ml of 
2% prilocaine without epinephrine was used 
for the retrobulbar anesthesia and 10 ml for 
the seventh nerve akinesia. Hyaluronidase 
(Wydase) was mixed with prilocaine for the 
cataract procedures. This agent has been 
used also on patients judged not suitable 
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candidates for general anesthesia, including 
those with borderline compensated heart 
failure, hypertensive cardiovascular disease, 
previous coronary occlusions, heart blocks, 
and pulmonary emphysema. Fifty-one pri- 
mary retinal detachment cases were success- 
fully treated, with the shortest case lasting 
33 minutes and the longest case lasting two 
hours and 22 minutes (average duration, one 
hour and two minutes). Fifty-two intracap- 
sular lens extractions were performed, with 
the shortest case lasting 25 minutes and the 
longest one hour and 37 minutes (average 
duration, 51 minutes), Twenty-nine cases of 
lens aspiration, external filtration, and pe- 
ripheral iridectomy were performed, with 
the shortest case taking five minutes and the 
longest one hour and 13 minutes. (average 
duration, 37 minutes). The duration of sur- 
gical anesthesia persisting after the proce- 
dures were completed was not determined. 
In addition, 376 photocoagulation and surgi- 
cal and non-surgical cryocoagulation proce- 
dures were performed utilizing the above an- 
esthetic routine. Surgically adequate block 
was obtained in each case, but three cases 
complained of some discomfort during the 
procedure. Repetition of anesthetic block to 
extend the duration of anesthesia was not 
necessary. No complications due to central 
nervous system stimulation or seizures, car- 
diovascular decompensation, respiratory in- 
sufficiency, or cyanosis were noted. 


TABLE 1 


ADVANTAGES OF PRILOCAINE OVER LIDOCAINE 


|t 





. Duration of anesthesia is greater 

. Epinephrine not needed 

. Tissue diffusion greater, systemic 
adsorption slower 

. Toxicity is 50% less 

. Less local irritation 
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DISCUSSION 


* wk tilocaine is a derivative of aniline and 1s 
chemically closely related to lidocaine, phe- 
nacetin, acetanilide, and sulfonamide. Prilo- 
caine is marketed as a 1 or 2% solution of 2- 

'"propylamino-O-propionotolulidide HCI with 
sufficient sodium chloride to render the solu- 
tion isotonic and the pH 6 to 7. Methylpare- 
ben is added in multiple-dose vials. Stability 
in both prilocaine and lidocaine is of indefi- 
nite duration. Prilocaine differs in chemical 
structure from lidocaine mainly by a substi- 
tution in the end radical of the side chain 
(Fig. 1). 

Prilocaine without epinephrine has been 
used successfully for a variety of ophthalmic 
^ surgical procedures. The anesthetic has been 
adequate for primary retinal detachment cir- 
cling band and buckling procedures, intra- 


capsular lens extraction, anterior segment . 


procedures, and photocoagulations and cryo- 
coagulations. 

Of greatest interest to the opthalmologist 
is the extended duration of anesthesia ob- 
tained with prilocaine. Various authors*? 
have demonstrated that the duration of an- 
esthesis produced by 296 prilocaine is of 
2596 longer duration than that produced by 
lidocaine. This 30-minute extension of anes- 
thesia (from 115 to 146 minutes) is highly 
significant. Tt enables the performance of com- 
plicated ophthalmic procedures without the 
addition of epinephrine to the agent. Sudove? 
has noted that regional blocks with 2% pri- 
locaine will last approximately two hours 
and 40 minutes without epinephrine. We 
have found that such duration of anes- 
thesia is adequate for the performance 


TABLE 2 
PRILOCAINE IN OPHTHALMIC SURGERY 


Procedure No. Cases 
* Retinal detachment 51 
Anterior segment procedures 29 
Intracapsular lens extractions 52 
Photocoagulations and cryocoagulations 376 
508 


Total 
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Fig. 1 (Moorman and Kenny). Chemical structure of 
prilocaine (top) and lidocaine (bottom). 


of extended retinal detachment procedures 
in clinical practice. The increased duration 
of anesthesia seems to be related to a 50% 
decrease in vasodilating effect as compared 
with lidocaine.? 

A greater margin of safety is evidenced 
with prilocaine, as it has a toxicity factor 
which is only 50% that of lidocaine. 5? $919 
Toxicity effects noted with lidocaine range 
from mild drowsiness, tinnitus, vertigo, ap- 
prehension and muscle twitching, to convul- 
sions and coma, respiratory depression, and 
bradycardia. Cardiac depression due to 
involvement of the heart conduction system 
has been reported with lidocaine,**** but no 
such effects have been reported with prilo- 
caine. In separate studies by Astrom and Per- 
son,? Englesson, Paymaster, and Hill,? and 
Eriksson,* it has been demonstrated that pri- 
locaine’s toxic effects on the central nervous 
system are approximately half that of lido- 
caine using comparable volumes and concen- 
trations of both drugs. A lower central ner- 
vous system and cardiovascular effect was 
noted by Englesson™ with a 400 mg dosage 
of prilocaine as compared with a 200 meg 
dosage of lidocaine, Astrom and Person? at- 
tributed the lower toxicity of prilocaine to its 
lower plasma levels which are a result of the 
decreased vasodilation and absorption rate 
from the injected area and a higher rate of 
renal excretion. Englesson, Paymaster, and 
Hill? demonstrated the same seizure pattern 
in electroencephalograms (EEGs) in dogs, 
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but twice the dosage was necessary with pri- 
locaine to elicit the same effect as with lido- 
caine. Eriksson* found essentially the same 
results in experiments using EEGs with si- 
multaneous automatic frequency analysis. 
This effect seemed to be mediated by a lower 
blood level and a lower lipid solubility of pri- 
locaine which decreased the degree of brain 
penetration from the vascular system. In 
consideration of the decreased central ner- 
vous system excitation pattern, prilocaine 
may be significantly safer in patients with 
epilepsy. 


COMPLICATIONS AND CONTRAINDICATIONS 


A complication reported with prilocaine 
which does not occur with lidocaine is the 
production of methemoglobin. Methemoglo- 
bin is a form of hemoglobin in which the 


iron of the heme complex has been oxidized 


to the ferric form by electron transfer to ox- 
ygen. It cannot be disassociated by changes 
in the oxygen tension. Normally, methemo- 
globin is continually being formed in the 
body, is reduced by enzyme reductase, and 
has a blood concentration rarely exceeding 
1% in the normal patient, A rise of methem- 
oglobin in a patient to 5 or 6% of the circu- 
lating hemoglobin (0.8 to 1 g%) produces 
clinical cyanosis. Prilocaine causes the for- 
mation of methemoglobin through a break- 
down metabolite either of the aromatic chain 
or the side chain. Clinical studies by Lund?? 
showed that with a maximum dose of 600 
mg (30 ml of a 2% solution), an average 
methemoglobinemia of 0.1 g% was found, 
with a maximum of 0.9 g96 occurring in only 
one person out of the 74 examined. Even 
with a dosage level of 900 mg and a maxi- 
mum level of 2.7 g% methemoglobin, no 
symptoms of hypoxia were noted. Clinically, 
with doses of 400 mg or less, Lund was un- 
able to note clinical signs of methemoglo- 
binemia. At a 600 mg dosage, some patients 
developed signs of cyanosis in the nail beds 
and lips, but no symptoms of cardiovascular 
or central nervous system involvement were 
noted. In 9000 cases, only one case of light- 
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headedness and dizziness was noted. The 
clinical symptoms of cyanosis in this case. - 
were rapidly eradicated by the injection of 
methylene blue, the specific antidote for meth- 
emoglobinemia. Von Bohr and Eriksson!? 
failed to demonstrate any instances of cya-- 
nosis in 6000 cases using prilocaine in the 
same doses, concentration, and volume as 
they had previously used in lidocaine-anes- 
thetized cases. Eriksson* states that with 
doses of 600 mg or less clinical signs of 
methemoglobinemia are so slight that patients 
easily compensate for this minor reduction 
in oxygen-carrying capacity of the blood by 
slightly increased cardiac output. The meth- 
emoglobinemia does not seem to be a factor 
except in severely anemic patients with 
severe cardiac decompensation, but is con- 
traindicated in patients with idiopathic or 
congenital methemoglobinemia. Bonica and 
associates’ judged that at the dosage level of 
600 mg, methemoglobin is a minor drawback 
to utilizing the drug in regional blocks and 
that, in the face of the extended duration of 
the anesthesia, it is a very useful agent and 
perhaps in many cases the drug of choice. 

In the cases we have referred to here, the 
maximum dosage of prilocaine used was 400 
mg (20 ml of 296 solution). At this dosage 
level, the duration and degree of anesthesia 
obtained is judged to be more than satisfac- 
tory for retinal detachment, anterior cham- 
ber, and photocoagulation cases. 


SUMMARY 


Prilocaine has enabled the performance of 
surgical procedures lasting as long as two 
hours and 20 minutes without the adjunctive 
use of epinephrine and without reinjection. 
In clinical practice, this agent has proven an 
excellent anesthetic for local blocks required 
in retinal, cataract, and anterior chamber 
procedures. The reduced toxicity, increased 
local diffusion, and greater duration of anes-, 
thesia allows the ophthalmic surgeon to se- 


lect local anesthesia in patients with severe ~\| 


cardiovascular and respiratory problems. No 
instances of central nervous system toxicity, 


hn d 
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cardiovascular decompensation, respiratory 

. „depression, or hypoxia have been noted. The 
reported surgical procedures were per- 
formed at an altitude 5000 feet above sea 
level (Denver, Colorado), and in many cases 

. in this series, patients were not acclimated to 
this altitude. This 1s perhaps additional evi- 
dence of the inherent safety of this drug. 
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ADRENERGIC MYDRIASIS IN HORNER'S SYNDROME 
HvDROXYAMPHETAMINE TEST For DIAGNOSIS OF POSTGANGLIONIC DEFECTS a i 


H. SrANLEY TuHomeson, M.D., AND Joun H. MeEnsueEr, M.D. 
Towa City, Iowa 


In Horner's syndrome, the pupil often 
fails to respond normally to adrenergic myd- 
riatic drops. Cocaine, for example, dilates 
the Horner's pupil poorly and epinephrine 
dilates it unusually well. The mydriatic re- 
sponse varies with the location of the lesion 
in the sympathetic pathway. In 1932, Foer- 
ster and Gagel* proposed the schema shown 
in Table 1 to localize the lesion in Horner's 
syndrome, and later a number of modifica- 
tions were proposed 7? In such tables the term 
"central neuron" denotes the sympathetic ef- 
ferent pathway that originates in the hypo- 
thalamus and passes through the lateral part 
of the brainstem and cervical cord down to 
the Cs, T, level. It is not certain, however, 
whether this path actually is composed of a 
single neuron, or of a chain of neurons. The 
preganglionic neuron emerges from the spi- 
nal cord, passes over the apex of the lung 
and through the stellate ganglion, and as- 
cends in the cervical sympathetic chain to 
synapse in the superior cervical ganglion. 
The postganglionic neuron to the iris follows 
the carotid plexus into the skull and is car- 
ried into the orbit with the ophthalmic divi- 
sion of the trigeminal nerve. The sweat 
fibers to the lower face follow the external 
carotid artery, 

The cocaine and epinephrine tests are still 
used, but in practice they often fail to be suf- 
ficiently clear-cut to allow localization of the 
defect causing a Horner’s syndrome. 

In order to understand these tests it is 
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necessary to have the mode of action of vari- ` 


ous adrenergic mydriatics clearly in mind. 

Cocaine—When nerve impulses arrive at 
sympathetic nerve endings norepinephrine 
is released. Normally, some of this norepi- 
nephrine is taken up again by the axon and 
this terminates the adrenergic action. Co- 
caine blocks this re-uptake of norepineph- 
rine into the axon and consequently the 
transmitter substance accumulates at the re- 
ceptors of the effector cell. If the sympa- 
thetic pathway ts interrupted, no norepi- 
nephrine is released at the neuro-effector 
junction and cocaine will have no mydriatic 
effect. 

Epinephrine and phenylephrine—These 
are directly acting sympathomimetics. By 
virtue of their structural similarity to the 
natural transmitter substance (norepineph- 
rine) they have a direct stimulating action on 
sympathetically innervated effector cells. 
When the sympathetic innervation is im- 
paired, these cells become supersensitive to 
directly acting sympathomimetics and will 
then respond to weak and ordinarily ineffec- 
tive concentrations of these drugs. 

Indirect-action adrenergic mydriatics— 
There is a third class of adrenergic mydriat- 


TABLE 1 
ScHEMA* OF FOERSTER AND GAGEL! 


Agent Central Pregan- Postgan- 
glionic glionic 
Cocaine Normal No No 
mydriasis dilation dilation 
Epinephrine No No Mydriasis 
(1:1000) dilation dilation 


* This schema of Foerster and Gagel (1932) sug- 
gested that the location of the lesion could be con- 
fidently identified using these mydriatic tests. This 
has proven to be false. 
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ics: those which act indirectly by causing en- 
dogenous norepinephrine to be released from 
the sympathetic nerve endings. Such indi- 
rectly acting sympathomimetics do not, by 
themselves, stimulate the effector cell. They 
- act on the presynaptic side of the neuro- 
effector junction to release norepinephrine 
from the stores in the nerve terminal. Hy- 
droxyamphetamine 1% ( Paredrine) belongs 
to this group of drugs and we chose to work 
with it (rather than with tyramine, amphet- 
amine, or ephedrine) because it is already a 
widely used mydriatic and readily available. 
Using guanethidine, which depletes the ax- 
on’s stores of norepinephrine, >? we were 
able to show in the human eye that hydroxy- 
amphetamine has, for practical purposes, 
an exclusively indirect mode of action ( Fig. 
1). 

If the lesion causing a Horner’s syndrome 
is central (brainstem or cord) or pregan- 
glionic (chest or neck), hydroxyampheta- 
mine should cause normal mydriasis because 
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the nerve endings of the postganglionic neu- 
ron are unimpaired, If, on the other hand, 
the lesion is postganglionic, some or all of 
the adrenergic nerve terminals will have de- 
generated, depending upon the extent of the 
damage. Consequently the stores of norepi- 
nephrine normally contained in them will be 
reduced or absent. When hydroxyampheta- 
mine is instilled into the eye the pupil will 
therefore dilate incompletely or not at all. 

According to our understanding of the ac- 
tion of these drugs, then, the cocaine dilation 
should be reduced or absent in any Horner’s 
pupil, regardless of the site of the impair- 
ment. In contrast, hydroxyamphetamine 
should dilate the pupil normally in cases with 
central or preganglionic Horner's syndrome, 
but the reaction should be reduced or absent 
in cases with postganglionic Horner's syn- 
drome. The following cases demonstrate 
that, with these drugs, a clear distinction be- 
tween pre- and postganglionic lesions can in- 
deed be made. 
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Fig. 1 (Thompson and Mensher). Experimental Horner's syndrome in the human eye, induced by the 


sympatholytic drug, guanethidine (5%), applied once daily to the left eye. (A) On the 10th day of treat- 
ment, this subject showed a dramatic supersensitivity of the pharmacologically sympathectomized pupil 
to 1% phenylephrine. No guanethidine drops had been placed in the eye since the day before; the eye was 
not irritated; the corneal epithelium did not stain with fluorescein. (B) After 16 days of guanethidine, 
OH-amphetamine 196 had no mydriatic effect upon the left pupil. 
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METHODS 


Thirteen patients with unilateral Horner’s 
syndrome were seen in this series ( Table Z). 
All were white; 10 were men and three, 
women; Their ages ranged from 32 to 74 

' years. Most were referred to the Ophthal- 
mology Department at the University of 
Iowa Hospitals from the Neurology or Neu- 

 rosurgery Departments, but six patients with 
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surgical preganglionic lesions were sent 


TABLE 2 


DESCRIPTION OF CASES STUDIED 


from the Des Moines Veterans Administra- 
tion Hospital Surgery Department through 
the courtesy of Louis Palumbo, M.D., Chief 
of Service. Pupillography was done using 
the Lowenstein-Loewenfeld electronic pu- 
pilograph. In addition, photographs of the 
pupils were taken with the Polaroid close-up 
camera (CU-5) with a three-inch lens. To 








Case, Years 


of Age, 
and Sex 


1. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


32—F 


. 54—M 


. 41—M 


. 49—M 


. 65—M 


. 44—M 


. 70—M 


. 38—M 


. 52-—M 


74—M 


51—F 


74—F 


51—M 


18—M 


59—F 


8—M 


History 


Taking oral contraceptives; sudden on- 
set of ataxia, vertigo, numbness of 
left face and right side of body 

Chronic hypertension; sudden onset of 
diplopia and vertigo 


History of migraine; sudden onset of 
vertigo diplopia and ataxia and sen- 
sory deficit 

Apicallung disease; bilateral progres- 
sive weakness and loss of sensation 


Intermittent claudication, acrocyano- 
sis; bilateral, dorsal and lumbar sym- 
pathectomy; postoperative left bleph- 
aroptosis and miosis 

Intolerance to cold in arms and hands, 
vascular insufficiency; postoperative 
right blepharoptosis and miosis 

Ten-year history of angina pectoris; 
left dorsal sympathectomy brought 
relief of precordial pain 

Acrocyanosis; bilateral dorsal sympa- 
thectomy | (Ti- T3); postoperative 
right blepharoptosis and miosis 

Numbness and cramps in right hand on 
exposure to cold; right dorsal sympa- 
thectomy (T1-T:) 


Five-year history of angina pectoris; 
atrial fibrillation; left dorsal sympa- 
thectomy for oppressive left precor- 
dial pain . 

Left-sided headaches; diplopia for one 
year 


intermittent right facial pain for seven 
years, accompanied by ipsilateral 
blepharoptosis, miosis, and nasal con- 
gestion 

Trigeminal neuralgia and Horner's syn- 
drome on left side treated with alco- 
hol injection of gasserian ganglion 

Auto injury at 13 months; crush injury 
to head and chest with over-riding 
occipital bones and pneumothorax; 
anisocoria noted postrecovery 

Auto injury at eight years of age with 
Skull fracture; hospitalized at age 59 
for cardiac surgery 

Tractor crush injury to head and pelvis 
with basal skull fracture 


Findings 


Blepharoptosis, miosis, and corneal 
hypesthesia on the left; sensory 
deficits 

Left facial hypesthesia; right body 
hypesthesia; vocal cord paralysis; 
left blepharoptosis and miosis 

Hypesthesia right side of face and 
body; Horner’s syndrome and an- 
hidrosis on the left 

Left Horner’s syndrome 


Left Horner's syndrome; anhidrosis 
above nipples and below knees; 
later skin biopsy showed sclero- 
derma 

Right Horner's syndrome with facial 
anhidrosis on right 


Postoperative left blepharoptosis, 
miosis and anhidrosis of face, 
chest, and arm 

Right Horner’s syndrome with an- 
hidrosis above nipples 


Postoperative right blepharoptosis, 
miosis, and anhidrosis of right 
side of face, arm, and right upper 
chest 

Postoperative left Horner's syn- 
drome 


Left abducens palsy; left Horner’s 
syndrome; left corneal hypesthe- 
sia 

Persistent right Horner's syndrome 


Hypalgesia and hyperesthesia of left 
face; left corneal hypesthesia; left 
Horner's syndrome 

Persistent right Horner's syndrome 


Persistent Horner's syndrome 


Blind right eye, right abducens palsy 
and right Horner's syndrome; fa- 
cial hypesthesia in first and sec- 
ond division of fifth nerve 


Diagnosis 


Lateral medullary syn- 
drome (Wallenberg) 
Lateral medullary syn- 
drome (Wallenberg) 


Superior cerebellar ar- 
tery thrombosis 


Suspected — syringomy- 
elia; apical lung dis- 
ease, etiology unknown 

Surgical Horner's syn- 
drome 


Surgical Horner's 
drome 


syin- 


Surgical Horner's 
drome 


syn- 


Surgical Horner's 
drome 


syni- 


Surgical Horner's syn- 


drome 


Surgical Horner's 
drome 


syn- 


Infraclinoid aneurysm of 
left internal carotid 
artery 

Cluster headaches with 
Horner's syndrome 


Trigeminal neuralgia 
with Horner’s syn- 
drome 

Traumatic Horner'ssyn- 
drome 


Traumatic Horner's syn- 
drome 


Traumatic Horner's syn- 
drome 


OH-amphet- 
amine 
Response 





Dilation 
Dilation 
Dilation l 
Dilation 


Dilation 


Dilation 
Dilation 
No dilation 


Dilation 


Dilation 


No dilation 


No dilation 


No dilation 


No dilation 


No dilation 


No dilation 
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reduce corneal reflections, 8096 of the built- 
in ring flash was blocked out. The film used 
was Polacolor 75, type 108. Drugs used 
were: cocaine 5%, epinephrine HCl 0.1%, 
OH-amphetamine 1%, and phenylephrine 
HCl 10% viscous solution ( Neo-Syneph- 
rine). One drop was placed in each conjunc- 
tival sac from standard plastic ophthalmic 
drop bottles, The pictures were taken in 
room light at 10-minute intervals with the 
patient focusing in the distance. Pupillary 
diameters were measured directly from these 
life-sized photographs to the nearest 0.1 mm, 
using a magnified scale (Mirroptic Compa- 
rator, National Tools). At least two days, 
sometimes four, were allowed to elapse be- 
tween drug tests. 


RESULTS 


On the basis of the clinical picture, pa- 
tients were separated into three categories 
according to the neuron presumably dam- 
aged (Table 3): central (Cases 1-3), pre- 
ganghonic (Cases 4-10), or postganglionic 
(Cases 11-13). In Cases 14-16, Horner’s 
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syndrome was associated with head trauma. 
All the patients demonstrated the charac- 
teristic pupillary features of Horner’s syn- 
drome: some tardiness of dilation in dark- 
ness after light reflexes and an increase of 
anisocoria after sudden noise. Otherwise, no 
pupillary motor defects were found in the 
pupillograms, even in the “central” cases. 
Case 4 was classed with the preganglionic 
group on the basis of clinical judgment, even 
though the Horner’s syndrome could have 
been due to a high cervical spinal cord de- 
fect. This patient was kept in the study be- 
cause there was nothing to suggest that the 
postganglionic pathway was involved. Case 8 
was observed to have a blepharoptosis and 
miosis after his thoracic sympathectomy and 
he may well have acquired a preganglionic 
Horner's syndrome at that time, yet in his 
drug tests he behaved in every way like the 
patients with postganglionic Horner's syn- 
drome, failing to dilate to cocaine or to 
(OH-amphetamine, yet showing supersen- 
sitivity to phenylephrine. This patient may 
have had a pre-existing postganglionic svm- 


TABLE 3 


TABULATION OF THE MAXIMUM CHANGE IN PUPIL DIAMETER (IN MM) FOLLOWING 
INSTILLATION OF THE TEST MEDICATIONS 


(mydriasis = +, miosis = —) 





Diameter Before 








Deficit, Cocaine Epinephrine OH-Amphetamine Phenylephrine OH-Amphetamine 
Patient Age, ——— ——— ——|- —— — — 
and Sex soral Horner's Normal Horner's Normal Horner's Normal Horner's Normal Horner's 
Pupil Pupil Pupil Pupil Pupil 
Central neuron; 
1. 32—F 41.5 +0.5 — — 4-1.0 4-2.0 42.0 43.5 5.0 2.5 
2, 54—M 41.3 +0.6 4-0.3 +1,1 +1.5 4-2.5* 3.5 +4. 3% 3.0 9.8 
3. 41—M 42.3 +0.7 — — +1.7 --2.8* — — 5.5 5.0 
Preganglionic neuron: 
4, 49—M 4-3.0 --1.0 0.0 1.5 +3.0 4-4.0* — — 3.5 2.5 
5. 65—M 42.1 +0.2 —0.5 —0.3 +1.8 +2. 3* +3.0 +4.4* 3.6 3.1 
6. 44—M 2.4 +0.6 —0.2 0.0 42.0 4-2.9* 4-3.6 4.01 3.4 3.0 
7. 70—M 4.2.2 +1.4 0.0 —0.1 +2.2 42.4 +3,3 43.2 3.2 2.8 
8. 38—M 41.7 0.0 —0.2 0.0 +1.4 +-0.5 +2.3 4-3.8* 3.6 2.5 
9. 52—M 2.0 —0.4 0.0 +0.7 42.1 4-3.6 +4.3 +5.6 5.0 3.2 
10. 74—M -4-2.6 —0.4 +0.6 0.8 +2.2 +3. 4* +4.4 --4.8 3.8 2.6 
Postganglionic neuron: 
11. 51—F -4-1.6 0.0 — c +1.4 wm 4 +2.3 --3.8* 5.0 4,2 
12. 74—F 41.4 —0.4 —0.2 +0.6 --2.7 -—0.2 474.2 +5.0* 3.5 2.8 
13. 51—M -2.5 0.0 +0.5 0.0 +2.0 —0.7 42.5 -F4.5* 4.0 3.0 
‘Trauma: 
14. 18—M +1.8 0.0 —0.4 +0.4 +1 —0.8 43.8 3.2 5.9 5.0 
15. 59—F --0.8 —0.3 — — +06 —0.6 — — 7.7 6.0 
16. 8—M 41.4 40.8 40.2 +0.3 +1. 40.5 --2.1 +4, 2* 4.1 2.7 


p 





— 


* Tests in which the Horner's pupil "crossed over" and became the larger pupil. 


476 


pathetic defect, since there was an extensive 
sector heterochromia of the affected iris, or 
he may have developed a postganglionic le- 
sion on top of the surgical preganglionic 
Horner's. 

The mydriatic responses of the three pa- 
tient groups are shown in Figures 3 through 
5: cocaine (Fig. 2), hydroxyamphetamine 
(Figs. 3 and 5) and phenylephrine (Fig. 4). 
The individual responses, and the reactions 
to 1:1000 epinephrine, are given in Table 3. 
These values are all shown in millimeters of 
pupil diameter before and after the applica- 
tion of the drug, rather than as percentage 
increase of pupil size, because of the marked 
influence of mechanical factors upon pupil- 
lary movements.® 


DISCUSSION 


CHIEF LIMITATIONS OF THE COCAINE TEST 


If the sympathetic outflow pathway is in- 
terrupted at any level—that is, central, pre- 
or postganglionic—cocaine should have no 
mydriatic effect because in each case the flow 
of nerve impulses has been halted, and no 
norepinephrine is released, 

Foerster and Gagel! reported a series of 
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patients with anterior lateral cervical cordot- 
omies whose Horner’s pupils dilated nor- 
mally to cocaine, yet our patients with med- 
ullary interruptions of the sympathetic path 
had Horner’s pupils which dilated very 
poorly to cocaine. Similarly, Carmel? found - 
reduced cocaine reactions in patients with le- 
sions involving the ocular sympathetic path- 
ways as rostral as the subthalamic area. 
These are not new observations; as early as 
1906, Müller!? reported a patient with Hor- 
ner's syndrome associated with a brainstem 
stroke. The Horner's pupil dilated poorly to 
cocaine. 

When the lesion 1s 1n the brainstem or spi- 
nal cord, cocaine mydriasis is usually im- 
paired but not entirely abolished. This may be 
due to incomplete interruption of the de- 
scending sympathetic pathway. The cocaine 
test is a useful screening test to confirm the 
presence of a sympathetic pupillary deficit, 
but it will not indicate the location of the im- 
pairment. 


CHIEF LIMITATION OF TESTS FOR ADRENERGIC 
SUPERSENSITIVITY 


One drop of 1:1000 epinephrine had lit- 
tle or no mydriatic effect, even in cases with 
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Fig. 2 (Thompson and Mensher). Summary of pupillary responses to cocaine in 12 patients with uni- 
lateral Horner's syndrome. The mean dilation curves are shown for each group. The unaffected pupils . 
(12 patients, open circles) dilated normally. All of the Horner's pupils (three central, six preganglionic, 
three postganglionic) showed impaired dilation. There was a tendency for the most peripheral lesions to 
be associated with the least mydriasis. 
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Fig. 3 (Thompson and Mensher). Summary of pupillary responses to OH-amphetamine in 12 patients 
with unilateral Horner's syndrome (three central, six preganglionic, three postganglionic; mean dilation 
curve was calculated for each group). The postganglionic group of Horner’s pupils not only failed to 
dilate but actually became smaller during the test, partly because the patient sat in a chair for 90 minutes 
and became progressively more bored and sleepy, and partly because more light was entering the pupil ct 
the other eye, which was dilating normally. 
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Fig. 4 (Thompson and Mensher). Summary of mydriatic responses to 10% phenylephrine in 12 patients 
with unilateral Horner’s syndrome. The data were plotted as in Figure 2. Although all pupils showed a 
good dilation, the Horner’s pupil always dilated sooner than the normal pupil. This supersensitivity of the 
Horner’s pupil was most evident in the postganglionic cases. 
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Fig. 5 (Thompson and Mensher). Case 8. Re- 
sponses of the preganglionic group to OH-amphet- 
amine in both eyes. The anisocoria due to the Hor- 
ner’s syndrome tended to disappear as the drug took 
effect. Some of the Horner’s pupils in this group 
(heavy line is the mean) “crossed over” to become 
the larger pupils. Only Case 8 showed an increasing 
anisocoria due to failure of the Horner’s pupil to 
dilate to OH-amphetamine. 


postganglionic sympathetic lesions with de- 
monstrable supersensitivity of the iris dila- 
tor. In many cases in the literature “maximal 
dilation” of the pupil in response to 0.1% 
epinephrine has been described.* But because 
it penetrates the cornea poorly and because 
there are great individual differences in sen- 
sitivity to epinephrine, even repeated instilla- 
tions of this drug may give inconclusive re- 
sults. Phenylephrine was, in our hands, a 
more dependable clinical tool than epineph- 
rine for the demonstration of supersensitiv- 
ity of the iris dilator to adrenergic drugs. 
The phenylephrine tests in this study were 
done with a very strong solution (10%, vis- 
cous), strong enough to cause extensive my- 
driasis in the normal pupil. Yet, in spite of 
this, a clear supersensitivity of the Horner’s 
pupil was demonstrated in all the postgan- 
glionic cases. A weaker solution of phenyl- 
ephrine, for example 1%, which has only a 
mild mydriatic affect on the normal pupil, 
provided a more dramatic demonstration of 
supersensitivity (Fig. 1). 

When epinephrine or phenylephrine is 
used to distinguish a preganglionic from a 
postganglionic defect, a judgment must be 


made of the degree of supersensitivity of the 
iris dilator. In general, a denervated muscle 
(postganglionic lesion) is considerably more 
sensitive to these drugs than a decentralized 
muscle (preganglionic or central lesions ) 11:3? 


and in the presence of marked supersen- ` 


sitivity a postganglionic lesion can thus be 
recognized.? However, a partial postgan- 
glionic lesion cannot be distinguished from a 
preganglionic lesion on the basis of super- 
sensitivity to adrenergic drug tests; in both 
conditions the iris will show a slight super- 
sensitivity. Similarly the effect of partial re- 
generation cannot be judged. 

Tests for supersensitivity are also subject 
to false positive errors due to variations in 
penetration of the drug through an intact or 
damaged corneal epithelium.'* The right iris 
must receive the same dose of the drug as 
the left iris or else erroneous conclusions 
about supersensitivity will be reached. This 
kind of mistake has been made in the past, 
for example in Lowy’s test for facial nerve 
involvement. In these cases, the mydriasis 
to 1:1000 epinephrine was mistaken for ad- 
renergic supersensitivity. The mydriasis was, 
in reality, due to the penetration of the drug 
through a cornea which had been damaged 
by exposure. 


ADVANTAGES OF THE OH-AMPHETAMINE 
TEST 


In contrast, the response to hydroxy- 
amphetamine is not subject to errors due to 
interpersonal variations in drug sensitivity, 
or to somewhat uneven administration of the 
drops. The reaction depends upon the 
amount of norephinephrine available in the 
iris for release, and, provided that at least a 
dose sufficient to dilate the normal pupil is 
used, one eye may get a great deal more of 
the drug than the other without causing a 
difference in mydriatic response, Further- 
more, if one pupil dilates poorly, this deficit 
cannot be due to a central or preganglionic 
lesion, because even complete excision of the 
preganglionic neuron does not impair OH- 
amphetamine mydriasis (Fig. 5). The poor 
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dilation indicates that there was insufficient 
norepinephrine available for release in that 
eye; and less than normal dilation therefore 
suggests a loss of postganglionic nerve 
fibers. This test thus provides a clearer dis- 


' tinction between pre- and postganglionic de- 


fects than is available with any other mydri- 
atic test. 


PRECAUTIONS 


In all these tests, the drops should be in- 
stilled in both eyes, so that the reaction of 
the Horner’s pupil can be compared with 
that of the normal eye. False results due to 
extremes of drug sensitivity can thus be 
avoided. Tests for supersensitivity can be 
done only when the corneal epithelium is in- 
tact in both eyes, so there should be no to- 
nometry and no testing of corneal sensitivity 
before the drops are given. 

For the cocaine test, it is important to re- 
member that in some patients, especially 
those with dark irises, the response may be 
extremely slow. It is possible for cocaine 
mydriasis to take as long as two or three 
hours to become fully established, after 
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which the mydriasis tends to be long-lasting. 
If, therefore, no dilation is observed in el- 
ther eye after about 45 minutes, it is advisa- 
ble to add more cocaine and to allow addi- 
tional time. 

Pretreatment with cocaine interferes with 
the action of hydroxyamphetamine (Fig. 6). 
For this reason, at least two days should 
elapse after cocaine administration before 
the OH-amphetamine reaction is tested. 


SUMMARY 


Adrenergic mydriasis was studied in a 
group of patients with unilateral Horner's 
syndrome. Cocaine dilated the central Hor- 
ner's pupil poorly and the pre- and postgan- 
glionic pupils not at all. Phenylephrine 
(Neo-Synephrine) was used to demonstrate 
the supersensitivity of the denervated dilator 
muscles to adrenergic substances. OH-am- 
phetamine (Paredrine) had a mydriatic ac- 
tion only when the postganglionic neuron 
was intact. OH-Amphetamine was shown to 
have an exclusively indirect mode of action. 
The cocaine test and the OH-amphetamine 
test cannot be done on the same day. The lat- 
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Fig. 6 (Thompson and Mensher). Case 8. This patient had had a blepharoptosis and miosis on the left 
side for 20 years dating from surgery for goiter on the left side of the neck. Both pupils dilated well to 
OH-amphetamine. Ten days later, cocaine dilated the Horner’s pupil poorly. OH-amphetamine added on 
top of the cocaine failed to produce as much mydriasis as OH-amphetamine alone. This suggests that 
the cocaine and OH-amphetamine tests should be done on separate days so that they do not interfere with 
each other. Cocaine may block the uptake of amphetamine into the nerve endings. 
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ter test is offered as a new and better way to 
distinguish pre- from postganglionic sympa- 
thetic defects. 
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GIANT CYST OF THE PARS PLANA 


RICHARD STRANAHAN Ruiz, M.D. 
Houston, Texas 


Grignolo, Schepens, and Heath,’ Okun,” 
and Allen, Miller, and Straatsma? state that 
pars plana cysts are formed by separation of 
the nonpigmented from the pigmented cili- 
ary epithelium. They are usually confined to 
the temporal side of the globe, and usually 
conform to the individual ora bay, but may 
become confluent. These cysts are associcated 
with peripheral cystoid degeneration of the 
retina and can be considered a benign degen- 
erative process increasing in incidence with 
age. There is often evidence of vitreal or zo- 
nular traction on the surface of the cvsts, but 
holes in the walls of the cysts are unusual. 

Possible causes for pars plana cysts in- 
clude traction by the vitreous and zonules, 
secretory phenomena, vascular sclerosis, 
faulty embrvologic development, and inflam- 
mation, This report describes a case of a gi- 
ant pars plana cyst associated with other 
pars plana cvsts of exceptionally large size. 


CASE REPORT 


A 57-year-old white woman was seen for routine 
ophthalmic examination. Visual acuity was 20/15 in 
both eves with correction and positive findings were 
confined to the posterior segments. 

[n the left eve, the temporal ora was irregular 
and unusual in appearance and there were multiple, 
large, irregular, highly-elevated cysts of the pars 
plana which overhung the ora region. In the infe- 
rior temporal quadrant, the pars plana extended 
posterior to the equator in a crescent shape and had 
the appearance of a huge ora bay. Overlying this 
large bay was a giant round cyst. No attachment 
was present from the vitreous or zonules to the sur- 
face of the cyst. The walls of the cyst were thin, 
gently undulating, and transparent, allowing easy 
visualization of the underlying retina and pars 
plana. The external wall of the cyst was composed 
of the posterior extension of the pars plana. The 
posterior extent of the cyst overhung the large ora 
bay and almost reached the visual axis. The ante- 

From the Department of Ophthalmology, The 
University of Texas Medical School at Houston, 
Texas. 

Reprint requests to Richard Stranahan Ruiz, 
M.D., Houston Eve Associates, 1121 Hermann Pro- 
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Fig. 1 (Ruiz). Fundus illustration of the leit eye, 
showing giant cyst. 


rior limit was lost from view over the anterior por 
tion of the pars plana. No vessels were present o! 
the surface of the cyst but normal retinal vessels 
could be seen on the surface of the retina under the 
cvst and extending up to but not over the large orz 
bay. Fluorescein did not accumulate in the pars 
plana cysts within one hour of intravenous injec- 
tion. There was no visual field defect demonstrable 
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Fig. 2 (Ruiz). Fundus illustration of the right eye, 
showing large pars plana cyst and large ora serrata 
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Fig. 3 (Ruiz). Slit-lamp photograph » giant pars 
plana cyst protruding into pupilliar- opening. 


with the Goldmann perimeter and no :ngle anom- 
alies were present. 

Examination of the right eye was regative ex- 
cept for multiple large pars plana cysts which over- 
hung an irregular and anomalous ora serrata tem- 
porally. 

No therapy was recommended. Th. fundus ap- 
pearance is unchanged and the patent remains 
asymptomatic over a two-vear period. 
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SUMMARY 


A giant pars plana cyst was associated 
with 
cysts in a 57-year-old woman without symp- 


additional unusually large pars plana 


toms and with no other abnormal ocular . 


findings. In this case, the unusually large 
size of the cysts and their association with 
anomalies of the ora region suggested faulty 
embryologic development as the cause. 
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C. FHTHALMIC MINIATURE 


As you ought not to attempt to cure eyes without head, or head without 


body, so you ought not t» treat body without mind. 


Socrates (c. 400 BC) 


NOTES, CASES, INSTRUMENTS 


METALLIC FOREIGN BODY 
REMOVED FROM TEAR DUCT 


MonAMMAD H. LASHKARI, M.D. 


Tehran, Iran 


A thorough survey of all available litera- 
ture failed to reveal the report of a single 
case similar to that of my patient in whose 
right tear duct roentgenographic examina- 
tion detected a metallic foreign body. 


(CASE REPORT 


A 22-year-old white woman complained of tear- 
ing from both eves and of pain in the area o? the 
tear duct of the right eye. 

Her history showed that epiphora had developed 
after she had had smallpox at the age of four 
vears, In 1967, at the age of 20 years, she under- 


went a dacryocystectomy on the left eye. The tear 
duct of the right eve was unsuccessfully probed in 
January, 1969. The pain worsened and a third oph- 
thalmologist treated her for two or three weeks 


without discovering the cause of the pain. 
When I first saw the patient in November, 
the right eve showed a scar in the region of the 
tear duct, caused by pericystitis, and the left eve 
showed the dacrvocystectomy scar. 
Laboratory examinations detected no abnormali- 
ties. X-ray studies, however, revealed a needle- 


shaped metallic foreign body (Fig. 1) that appeared — ' ' 
to be about 1.0 cm in length. Its somewhat horizon- 
tal placement in the medial aspect of the right orbit 
suggested that it was located in the lacrimal canal. 
The patient was admitted to the hospital. A da- 


cryocystorhinostomy under local anesthesia made 
possible the removal of a slender piece of metal 10 
mm in length (Fig. 2) which was identified as the 
broken-off tip of a probe. Fig. 2 (Lashkari). A 10-mm piece of metal was 
The postoperative course was uneventful. The removed from the tear duct. 
patient left the hospital in three days (Fig. 3) and, 
three davs later, the suture was removed and the 
tear duct was irrigated. Recovery continued to be 
satisfactory. The most recent follow-up examina- 
tion ( Fig. 4) showed the patient to be in good con- 
dition. The epiphora had disappeared completely 
and she had no complaints. 





1969 Fig. 1 (Lashkari). X-ray view of the slender metallic 
foreign body in the lacrimal canal. 


SUMMARY 


Acting on x-ray evidence, the broken-off 
tip of a metal probe was removed in a dacry- 
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Fig. 4 (Lashkari). The patient shows a satisfactory 
result. 


ocystorhinostomy from the tear duct of the 
right eve of a 22-year-old woman who had 
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su fered from epiphora since childhood and 
who had had severe pain in the area of, the 
tear duct following numerous probings of 
the lacrimal canal. Removal of the metallic 
foreign body relieved the pain and cured the 
ep phora. 
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(OPHTHALMIC MINIATURE 


A child is taken, tiec up in a small net, and placed towards the front 
part oz the stage. A Serzalese comes in. bows, and slowly walks toward 
the place where the chil: is lying on the floor tied up in the net, He stoops 
over, looks intently at the child, and as he straightens up, the child's body 
is actually lifted from t»e floor and follows him as he walks several steps 
backward. He again stoops forward and allows the child to sink to the 
floor. To all appearance- he has lifted the child from the floor with power 


from his eyes. 


The child and the ne are unprepared, but the Sengalese is prepared 
with a set of false eyes which he wears over his natural eyes. These are 
made of silver and are painted to resemble the human eye. These artificial 
eyes have aperatures wach permit a perfect range of vision and are held 
in place by being inserted underneath the eyelids. 

A very strong piece af silk twine (reaching below the knees) is fastened 
to each artificial eye, and a small strong hook is secured to the lower end of 
each piece of twine. As the Sengalese bends over and gazes intently at the 
child, he bends his kne=s and secretly inserts the hooks into the net en- 


twining the child. 


After the hooks are made fast, he slowly straightens up and bends 
backwards, and so causes the twine to rest upon his chest, thereby taking 
the actual strain from his eyes, and thus raises the child from the floor. 


Houdini on Magic 
Dover Publications, 1953 





MEETINGS, CONFERENCES, SYMPOSIA 


EDITED By TEOMAS CHALKLEY, M.D. 


AMERICAN OPHTHALMOLOGICAL 
i SOCIETY MEETING—1971 

The 107th annual meeting of the Ameri- 
can Ophthalmological Society was held at the 
Homestead in Hot Springs, Virginia, May 
24-26, 1971, under the direction of the presi- 
dent, Dohrmann K. Pischel The weather 
was sparkling, the athletics stimulating, the 
papers interesting, and the ladies charming. 

The meeting was enjoyed by all. 

~ More than half of the papers were devoted 
to various aspects of cataract or glaucoma. 
"Lorenz Zimmerman gave the Verhoeff lec- 
ture, and described medulloepitheliomas, 
providing a masterful exposition of clinical 
observation and pathologic study, utilizing 
histochemical techniques, light and electron 
microscopy, and embryologic investigation. 
Most remarkable was the demonstration of 
striated muscle arising from the anterior ex- 
tremity of the optic vesicle in the malignant 
form of this tumor. The paper will appear in 
an early issue of the JoURNAL. 

Patz and Maumenee obtained good results 
with argon laser photocoagulation in serous 
fluid leakage beneath the neural epithelium 
in the macular region. Burian and Smith 
found that in many cases intermittent exode- 
viations became manifest when measure- 
ments were carried out 100 feet or more 
rather than 20 feet. Sharply demarcated de- 
structive areas of chorioretinitis were ob- 
served in chronic granulomatous disease of 
children, a genetically determined disease 
due to a defect in leukocytes to destroy pha- 
gocytized microorganisms (Martyn, Lis- 
chner, and Harley, Philadephia). 

A sharply defined central corneal opacity 
sensitive to chelation with EDTA was found 
in glaucomatous patients (Kennedy, Roca, 
and Landers, Rochester). Other members 


racts in patients 15 to 40 years of age were 
easily aspirated, provided the nucleus was 
not hard (Maumenee and Barlow, Balti- 
more). Transformation of the mebomian 
glands into hair follicles to create an addi- 
tional row of lashes on the posterior eyelid 
margins (distichiasis) was found in associa- 
tion with congenital lymphedema of the legs 
in three generations of a single family 
( Hoover and Kelley, Baltimore). 

Injury from broken spectacles is more 
common in compound myopia than hyper- 
opia and can be largely prevented by specify- 
ing heat-tempered glass of 3 mm or more or 
by using plastic lenses. Modification of the 
spectacle frame with a lip to prevent back- 
ward displacement of the lenses, careful 
studv of the polarization pattern, and free- 
dom from surface defects will additionally 
reduce damage (Keeney and Estlow, Phila- 
delphia ). 

Soft contact lenses in keratoconus gave 
rise to surprising difficulties ( McTigue and 
Townsend, Washington), a finding also de- 
scribed by several discussants. 

At the annual business meeting, Trvgve 
Gendersen, vice-president, succeeded 
Dohrmann K. Pischel as president. A. Ger- 
ard DeVoe was named vice-president, and 
Samuel D. McPherson, Jr., was re-elected 
secretary-treasurer. Clement McCulloch was 
re-elected editor of Transactions, William F. 
Hughes was named to the council, while Jo- 
seph A. C. Wadsworth completed his term 
on the council. During the meeting, seven as- 
sociate members were named. 

Frank Walsh awarded the Howe medal to 
C. Wilbur Rucker for his many contribu- 
tions to ophthalmology, and he delighted the 
members and surprised Dr. Rucker by show- 
ing a number of photographs secretly pro- 


vided by the Rucker children. 
The annual business meeting was followed 
by the AOS picture show, with John Wend- 
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' described similar opacities, not alwavs asso- 
. ciated with glaucoma. 
Traumatic, secondary, and acquired cata- 
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land showing spectacular motion pictures 
taken from a helicopter in the ski country of 
the Canadian Rockies. 
The next meeting of the Society is May 
20-31, 1972, at the Homestead. 
Frank W., Newell 





COMBINED MEETING OF THE 
EUROPEAN OPHTHAI.MIC 
PAIHOLOGY SOCIETY 
AND THE 
VERHOEFF SOCIETY 


On the occasion of the 25th meeting of the 
Verhoeff Society and 10th meeting of the 
European Ophthalmic Pathology Society, a 
combined meeting of the two organizations 
was held in London, April 25-28, 1971. It 
was indeed a memorable occasior. Five years 
ago, an attempt was made to bmng the two 
organizations together for the first time. 
This was thought to be so successful that an 
official combined meeting was organized for 
this jubilee occasion. 

The meeting was held in the School of 
Pharmacy of the University of London. It 
was organized by Prof. Normaa Ashton of 
London, aided by a most competent staff, 
and it was probably the best organized meet- 
ing I ever attended, It was so efficiently run 
that it was awe-inspiring! Particularly wor- 
thy of note was the spacious meeting room 
with 60 binocular microscopes, and the flaw- 
less projection of slides—evervthing ran 
without problems, and on time. 

The emblem of this Congress (Fig. 1) 
was designed by Prof. Ashton and illustrates 
the two societies united by a semidecussation 
producing perfect binocular visien. 

The meeting was opened by Prof. Casano- 
vas of Barcelona, the chairman ef the Euro- 
pean Society. From then on each member 
presented his case and pointed out its un- 
usual features. Usually, a lively discussion 
followed and thanks to a number of linguists 
in the audience all the remarks were readily 
translated into English. A total of 60 cases 
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Fig. 1 (Blodi). Emblem of the Combined Con- 
gress designed by Prof. Norman Ashton, London. 





were presented and discussed during the 
three days. Many of them will soon appear 
in print and will contribute to the advance- 
ment of our knowledge in ophthalmology in 
general and in ocular pathology in particular. 
A few most unusual and interesting cases 
should be mentioned here: an intraocular 
rhabdomyosarcoma (Nauman of Hamburg), 
the electron microscopic picture of asteroid 
hvalitis (Barry of Birmingham), the meta- 
plasia of lens epithelium into bone (Landolt 
of Winterthur), and a retinitis pigmentosa 
with a choroidal hemangioma (Dhermy of 
Paris). The ocular manifestations of sys- 
temic diseases were especially well illustrated 
amd some of them were described for the 
first time, such as: Kufs’ syndrome (Font of 
Washington), mucopolysacchroidosis type 3 
( Jensen of Copenhagen), Paget’s disease of 
the bone (Gass of Miami), and coccidioido- 
mycosis (Spencer of San Francisco). An in- 
teresting discussion centered around the pro- 
posed new classification of epithelial tumors 
of the ciliary body. Let’s just hope that in 
the near future the proposal by Ry Ander- 
son (Copenhagen) and the new classification 
as suggested by Zimmerman (Washington, 
DC.) in his Verhoeff lecture can somehow 
be reconciled and combined. 

The strenuous scientific meeting was coms 
plemented by a beautiful social program. 
Tae ladies had scheduled entertainment dur- 
inz the day, but the evenings were devoted to 
festive and impressive celebrations. On Sun- 
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day evening, the Verhoeff Society enter- 
tained the European Society at a cocktail 
party. This was followed by a dinner and 
then everybody departed by bus to visit 
Westminster Abbey. The Abbey was opened 
for the societies that night by special ar- 
rangement through the good offices of Prof. 
Ashton. The Dean and the Canons of the 
Abbey welcomed the group and guided them 
through the building. On Tuesday evening, 
the societies were invited by the Corporation 
of London to an official reception at Man- 
sion House in the presence of the Lord 
Mayor. A number of the aldermen and other 
officials of the city of London were present 
and again acted as hosts, explaining the cere- 
. mony and the rituals. The reception was 
followed by a dinner given by the Depart- 
ment of Pathology of the Institute of Oph- 
thalmology in London. This dinner was held 
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at one of the old taverns on the Thames. The 
official banquet was held in the memorable 
Goldsmith Hall and Sir Stewart Duke-Elder 
and Derrick Vail were the special guests of 
the evening. The toast of the Verhoeff Soci- 
ety was given by Ted Sanders of St. Louis 
as the chairman of the group. 

This combined meeting was certainly an 
unqualified success. It has helped bring to- 
gether those ophthalmologists and patholo- 
gists who are interested in ocular pathology. 
Such an exchange of ideas and experiences 
can only be fruitful for the development of 
this branch of ocular sciences. In addition, it 
renews old friendships and establishes new 
ones. The language barrier was minimal and 
it is only to be hoped that this experience 
will lead to many more similar combined 
meetings of related societies. 

F. C. Blodi 


OPHTHALMIC MINIATURE 


"Light is a thing that cannot be reproduced" Cezanne said "but must 
be represented by something else—by colour. I was pleased with myself 
when I discovered that." This interchangeability of light and colour is 
similar to the modern notion of charges of energy. When Cezanne said 
“The painter is above all else an optic" he meant that the artist vibrates 
under the energy impulse of colour and translates the charge on to the 


canvas. 


Liberman 
The Artist in Studio 
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THE CAUSE OF THE ARGYLL 
ROBERTSON PUPIL 


An erudite and most valuable review sum- 
marizing the clinical and experimental bases 
for the hypothesized pathophysiebgy of the 
Argyll Robertson pupil has recently ap- 
peared.* It was stated that the pupillary 
light-near dissociation combined with miosis 
could be explained on the basis o? a rostral 
midbrain lesion. The lesion needs to be lo- 
cated beyond the central hemidecussation of 
the light reflex path because impairment af- 
ferent to this decussation would imwolve both 
eyes, and, of course, the pupil of Argyll 


Robertson may be unilateral. A small lesion 
just rostral to the Westphal-Edinger nucleus 
— .e., in the dorsal part of the midbrain teg- 
mentum—would encounter both crossed and 
uncrossed pretectal fibers and thus abolish 
the light reflex. The near vision fibers which 
approach the nucleus slightly more ventrally 
would be spared, and the pupillary light-near 
dissociation would be explained. 

:t was further stated that the mechanism of 
the miosis must be sphincter contraction, 
cholinergically mediated, because (1) the - 
miesis is pronounced, (2) the pupil does en- | 
larze when the third nerve is blocked or 
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damaged, and (3) atropine, in the absence of 
iris damage, dilates the pupil. 

Paralysis of the sympathetic was dis- 
missed as causal because (1) miosis 1s more 
intense than that found in the usual Hor- 
‘ner’s syndrome, (2) no other signs of svm- 
pathetic paralysis are seen, (3) pupillary re- 
flex dilation and dilation to cocaine can be 
shown to persist, and (4) there is no evi- 
dence for a pathway because the descending 
sympathetic runs quite lateral to the midline. 

It was concluded that a destructive lesion 
of a supranuclear inhibitory pathway to the 
Westphal-Edinger nucleus must be the 
mechanism therefore of the Argyll Robert- 
son pupil. But what is the nature of the in- 
hibitory pathway? 

I agree with this analysis that the miosis is 
cholinergically mediated and that the conven- 
tional sympathetic path descending in the lat- 
eral medulla is not involved. Other central 
"sympathetic" fibers may well be, however. 
In fact, there 1s a richly developed group of 
adrenergic fibers shown in the rat brain, con- 
taining the catecholamines norepinephrine 
and 5, hydroxytryptamine in large amounts, 
that are supranuclear and that contact spe- 
cifically with the cells of the Westphal-Ed- 
inger group but not with those of the larger 
cells within the oculomotor complex; these, 
therefore, fit the requirement of a dorsomed- 
ial path (avoiding the ventral area described 
above).? Loss of this central "sympathetic" 
inhibitory path to produce the Argyll Rob- 
ertson pupil is compatible with the site re- 
quired by all the clinical and experimental 
data reviewed, and fits with the pharmaco- 
logic studies cited. 

The nature of the pathway interrupted in 
the production of the Argyll Robertson pupil 
would thus be a group of supranuclear inhib- 
itory fibers, indeed, but a group of adrener- 
gic fibers. The reproduction of a like miosis 
by the reserpine-induced depletion of norepi- 
nephrine in the central nervous system with- 
out peripheral (irridial) catecholamine de- 
pletion, as well as the miosis seen during 
sleep, are phenomena consistent with this 


IN MEMORIAM 


489 


concept. A search for these adrenergic fibers 
in higher animals should now be made so 
that the final chapter in the story of the Ar- 
gyll Robertson pupil may be written. 

The purpose of this note is to draw the cli- 
nician's attention to the new finding? of these 
adrenergic midbrain fibers? and to apply the 
results of the work to our understanding of 
the Argyll Robertson pupil. 

Marvin L. Sears 
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IN MEMORIAM 


WILLIAM A. MANN 
1898-1971 


William A. Mann, M.D., Secretary-Trea- 
surer of the Ophthalmic Publishing Com- 
pany, parent company of the AMERICAN 
JOURNAL or OPHTHALMOLOGY, and a mem- 
ber of its editorial board since 1946, died 
May 18, 1971, in Chicago, Illinois. His death 
was sudden and unexpected; he and Mrs. 
Mann had planned to leave within the next 
several days on a leisurely drive to Hot 
Springs, Virginia, to attend the American 
Ophthalmological Society meeting and the 
annual meeting of the board of the Ophthal- 
mic Publishing Company. On the evening of 
his death, he and Mrs. Mann left for a meet- 
ing of the trustees of Hadley School for the 
Blind, but returned home because of what 
was thought to be a slight indisposition. 

Dr. Mann was Professor Emeritus of 
Ophthalmologv at Northwestern University 
and Chairman Emeritus of the Department 
of Ophthalmologv at Chicago Wesley Me- 
morial Hospital and the Veterans Hospital 
at Hines, Illinois. He devoted his entire pro- 
fessional career to these institutions. He be- 
gan as a clinical assistant at Northwestern 
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William Alfred Mann, M D). 


University in 1927, and ascended the aca- 
demic ladder to become professor in 1949, He 
was acting chairman of the department of 
ophthalmology following Sanford Gifford’s 
unexpected death in 1943, and managed the 
department until Derrick Vail became a pro- 
fessor in 1945. He was devoted and loyal to 
the department and did yeoman -ervice in its 
organization and activities. 

He served on the staffs of both Wesley 
and Passavant hospitals, and with the open- 
ing of the new Wesley Hospita in 1940, he 
became chairman of its departraent of oph- 
thalmologv and a consultant a- Passavant. 
He began service with the United States 
Veterans’ hospital in Hines in 1933 and be- 
came its chairman in 1946. He was responsi- 
ble for instituting the residency program at 
both Wesley and Hines hospit: s. In addi- 
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tion, he played an active role in the forma- 
tion of the facility at Hines for training 
newly blinded soldiers. 

The details of Dr. Mann’s career are re- 
lated in the special issue of the JOURNAL 
published in his honor in October, 1967. He 
attended the public schools in Chicago and 
Wilmette. He graduated from the University 
o- Illinois and interned at Evanston hospital. 
Eis ophthalmic training was obtained at the 
University of Illinois and in Vienna. 

In his early professional career he was ac- 
tive in the affairs of the Alpha Kappa Kappa 
medical fraternity. He served as president of 
tke professional interfraternity council from 
1933 to 1935 and was chairman of the medi- 
cel interfraternity conference from 1947 to 
1949. He was Grand Primerius of the Alpha 
Kappa Kappa Fraternity from 1949 to 1953, 
and again from 1963 to 1965. He also edited 
tke Centaur, their official magazine, and 
served as president, grand vice-president, 
and grand historian. He was president of 
Omega Beta Pi, honorary national fraternity 
from 1932 to 1935 and served as president 
of Lambda Chi Alpha while attending the 
University of Illinois. 

His scientific contributions were in two 
main areas, photography of the eye, and 
therapy. He was active in the development 
o1 color and infrared photography of the 
fundus and wrote his thesis for the Ameri- 
can Ophthalmological Society describing an 
animal eye as a camera after Scheiner, He 
was active in the initial development of 
ACTH and the corticosteroids. For many 
years he gave a course in the optical correc- 
tien of aphakia at the American Academy of 
Ophthalmology and Otolaryngology, from 
waich he received its honor medal, and he 
wrote extensively concerning hysterical am- 
blyopia. 

His major love, however, was history. 
And at the time of his death he was historian 
of the Chicago Ophthalmological Society and 
hed written extensively concerning the his- 
tory of ophthalmology in the Illinois region. 
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He combined his interests in his final contri- 
bution, relating the history of photography 
in ophthalmology (Surv. Ophth. 1970). 

Dr. Mann served as secretary-treasurer 
of the Ophthalmic Publishing Company 
from 1948 until his death. When he first 
took office the circulation of the JOURNAL 
was 4,000 and he saw it grow to more than 
13,000. He also participated in the transition 
of the JourNaL from a small enterprise 
managed principally in the office of its editor 
to an independent publishing group. 

In reviewing Bill Mann's career, one is 
impressed by the number of successful en- 
terprises with which he was associated: the 
training of nearly 100 ophthalmologists in 
residency programs he established at Wesley 
and Hines; the remarkable growth of the 
Hadley School for the Blind, where Bill 
served on the executive committee for many 
years; the extraordinary work done with 
rehabilitation of the blind at Hines Veterans 
Hospital; and the development of ophthal- 
mology at Northwestern University. 

He was a member of numerous organiza- 
tions: American Medical Association, Illi- 
nois State Medical Society, Chicago Medical 
Society, American Ophthalmological Soci- 
ety, American Academy of Ophthalmology 
and Otolaryngology, Association for Re- 
search in Vision and Ophthalmology, Ameri- 
can Association of Ophthalmology, Oxford 
Ophthalmological Congress, and American 
Society of Ophthalmology and Chicago Oph- 
thalmological Society (President, 1946-47). 
He served as a member of the revision com- 
mittee and as chairman of the panel on oph- 
thalmology of the U.S. Pharmacopia from 
1950 to 1960, and on the panel of ophthal- 
mology from 1960 to 1965. He was a Con- 
gregationalist and a Knight Templar. 

No description of Bill Mann’s life would 
be complete without mention of the major 
role of his wife. They met at Northwestern 
University in 1928 where she worked in the 
social service department. In 1931, they were 
married, and since then she has played an ac- 
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tive role in the things in which Bill was in- 
terested. Mrs. Mann is active in the 
Women's Board of Wesley Hospital, North- 
western University, and served as a trustee 
with him at the Hadley School for the Blind. 
She entertained his friends, colleagues, and 
residents at a sumptuous home in suburban 
Wilmette, and later, in their apartment over- 
looking Lake Michigan in Chicago. She trav- 
eled with him on his professional journeys 
and they were going to celebrate their 40th 
wedding anniversary at the Homestead dur- 
ing the meeting of the American Ophthalmo- 
logical Society. 

Chancellor Roscoe J. Miller of North- 
western University, a friend of Bill's since 
the time both were members of the faculty in 
medical school, stated in his eulogy, “Great- 
ness is a quality that is measured by the im- 
pact a man creates on his family, his peers, 
his associates. Greatness in a man is found 
in the quality of his life, whether he be re- 
nown or unknown, popular or unsung, rich 
or poor, and the quality of a man's life is 
measured by the ways in which he comes to 
terms with life as that life unfolds itself to 
him." 

The JOURNAL and its staff extend to Mrs. 
Mann, their three children, and seven grand- 
children, their sincerest sympathies. We 
shall miss him greatly. 

Frank W. Newell 


HAIL AND FAREWELL 


The executive family of the American 
Journal of Ophthalmology has suffered a 
grievous blow in the loss of William A. 
Mann. For 25 vears as secretary-treasurer 
of the Ophthalmic Publishing Company, the 
parent of the JourRNAL, Bill had always 
given sound advice in the exercise of his 
calm judgement and great common sense. 
He was a good balance wheel, controlling my 
impulsive nature and quick decisions that 
might have been harmful. I am grateful for 
this. 
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Bill had an unusually sweet nature and 
this endeared him to a very larz- number of 
fast friends. He had great integrity and hon- 
esty. I shall miss him and will always cherish 
his loyal friendship. 

De rick Vail 


CORRESPONDENCE 


GONIOSCOPIC EVALUATION CF THE 
NARROW ANGLE 


Editor, 
American Journal of Ophthalmoi gy : 


I found Dr. Gorin’s article, -e-evalua- 
tion of gonioscopic findings in ar s!e-closure 
glaucoma: Static versus manipu.tive gon- 
ioscopy (Am. J. Ophth. 71:894. 1971) of 
particular interest, as the gonioscc-ic evalua- 
tion of the narrow angle has been zn area of 
considerable interest to me. Because many of 
my observations relate directly tc this sub- 
ject and differ somewhat from his I would 
like to make a few hopefully clarifying 
points: 

1. Dr. Gorin states that static g-nioscopy 
(applying the prism centrally to the eye 
without manipulation) elicits the *'—ue state 
of narrowness of the angle." I do n= believe 
this statement to be correct. R=ardless 
which gonioprism is used (and the view of 
the angle will differ as it is depemlent on 
which gonioprism one chances to use), the 
moment the gonioprism is applied te the eye 
inadvertant distortion—and therefcre, in- 
advertant manipulation—occurs with alter- 
ation of the anatomic relationships znd ap- 
pearance of the angle. This has been de- 
scribed previously’ and has been ~erified 
photographicallv.? 

2. It has been well established th: gross 
manipulation of the prism with p»essure 
causes alteration in the normal anatomic re- 
lationships in the angle? The more subtle 
and inadvertant distortion that occurs m the 
angle with manipulation of the prism. as oc- 
curs with sliding of the prism, has liewise 
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been elucidated,* and it is indeed comforting 
that other gonioscopists such as Dr. Gorin 
are now recognizing and confirming these 
earlier observations. 

I am always in favor of coining new terms 
when thev add to our insight and under- 
standing of a subject ; however, I believe that 
al gonioscopy as presently performed re- 
sults in distortion of the cornea and angle 
amd therefore the words “static versus ma- 
nipulative” has little meaning. 

Stanley C. Becker 
St. Louis, Missouri 
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REPLY TO Dr. BECKER 
Editor, 
American Journal of Ophthalmology: 


Dr Becker seems to have overlooked the 
main purpose of mv paper. 

Teaching gonioscopy for the past 20 
years, I have become concerned recently by 
the p-actice of undue manipulation of the 
gonioscopic lens leading to misjudgment of 
the narrowness of the angle. I was not inter- 
ested :n coining new terms. I used the term 
"static gonioscopy" as opposed to manipula- 
tive gcnioscopy merely to emphasize the two 
differeat aspects of gonioscopy. 

My »aper had two main objectives: 

1. To warn against undue manipulation in 
reaching a diagnosis of angle-closure glau- 
coma - 

2. To indicate that proper manipulation 
may assist in estimating the extent of syn- 
echial closure. 
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Experience with the Goldmann lens has 
shown that in most eyes gentle application of 
the lens to the center of the cornea causes 
hardly any change in the angle. The minimal 
change which occurs in a few eyes is of no 
‘clinical significance and does not depreciate 
the value of Goldmann lens gonioscopy in di- 
agnosis and treatment of angle-closure glau- 
coma. 





George Gorin 
New York, New York 


TREATMENT OF ANTERIOR CHAMBER 
OBLITERATION AFTER SURGERY 


Editor, 
American Journal of Ophthalmology : 


Two days after a peripheral iris inclusion 
procedure for early, chronic, angle-closure 
glaucoma, a 64-year-old white housewife de- 
veloped a stony-hard painful eye. The ante- 
rior chamber was obliterated. I pressed on 
the cornea 2 mm from the upper limbus with 
a Graefe muscle hook, The anterior chamber 
immediately reformed, pain was dramatically 
relieved and a small bleb was present. Two 
days later symptoms recurred and the same 
treatment was repeated with similar results. 
After six similar episodes, the apparent ball- 
valve action of the lens stopped and the 
chamber remained formed. There was no 
bleb and tension was 10 mm Hg. Subse- 
quently, the opposite eye did well after a pe- 
ripheral iridectomy, and in retrospect, that 
would appear to be the procedure of choice 
in this eye. 

I submit this report in the hope that my 
colleagues, in a similar unhappy situation, 
may find similar relief for themselves and 
their patients by the use of this maneuver. 

John A. Fusco 
Whittier, California 
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THe WoRLp TuroucH BLUNTED SIGHT. 
By Patrick Trevor-Roper. New York, 
Bobbs-Merrill, 1970. Clothbound, 191 
pages, table of contents, bibliography, list 
of illustrations, index, 83 black and white 
figures, 29 color figures. $12.50 


This beautiful volume, with its profuse il- 
lustrations (29 in color) and its wealth of in- 
formation, deals with the consequences of 
visual defects on the work and personality of 
artists, poets, authors, and composers. Every 
form of impairment is considered, including 
refractive errors, color perception deficiency, 
incipient cataract, strabismus, and aniseiko- 
nia. Psychedelic art and the art of the semi- 
sighted and blind are discussed. Examples 
and anecdotes are given: Probably because 
of his myopia, Gordon Craig introduced a 
new approach to stage design, emphasizing 
color and form over distracting details. Hit- 
ler’s documents were prepared for him ona 
special large-type typewriter. El Greco’s 
style has been attributed to astigmatism 
(Ahlstrom) or aniseikonia (Linksz), but x- 
ray examination of his work revealed that 
the elongations were secondarily imposed on 
the original sketches. It is suggested that 
Constable’s color values probably stemmed 
from defective color discrimination. The am- 
blyopic James Joyce compensated by stress- 
ing sound effects, alliteration, and musical 
words. 

Trevor-Roper’s encyclopedic erudition is 
revealed in the surprising incidental data: 
e.g., Lombroso, in 1883, was the first to note 
the usual association of right eye dominance 
with right-handedness ; ancient Egyptian art 
indicated sex by color, males being red and 
females yellow; Lucretius recorded blind- 
ness from sun-gazing. 

This unusual book should have a wide ap- 
peal, especially to those who would extend 
their ophthalmic insight beyond diagnostic 
and therapeutic needs. 

James E. Lebensohn 
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MANUAL OF DISEASES OF THE CORNEA. By 
Merrill Grayson and Richard H. Keates. 
Boston, Little, Brown & Company, 1969. 
Clothbound, 311 pages, index, appendix, 
236 figures in black and white, two figures 
in color. 


This book was prepared to assist the resi- 
dent in correlating information concerning 
the cornea. In this it wonderfully succeeds, 
for it presents a concise overview of a large 
variety of corneal diseases divided into those 
associated with primary corneal degenera- 
tions and those associated with systemic con- 
ditions. The text is richly illustrated and the 
references are current. A number of differ- 
ential diagnoses are presented in table form. 
Treatment, which the authors plan to de- 
scribe in another monograph, is not dis- 
cussed. The text is highly recommended. 

Frank W. Newell 


Cry-ophtalmologie. By P. J. Moreau, J. 
Haut, R. Alfieri, M, Brihaye, P. Payrau, 
Y. Pouliquen, D. Simatos, and P. Sole. 
Paperback, 746 pages, index of authors, 
alphabetical index of material, table of 
contents, 278 black and white figures. 100 
francs 


At the request of the French Ophthalmo- 
logical Society, Profs. Moreau, of Dijon, 
and Haut, of Paris, with collaboration of 
six Gauls who are especially knowledgeable 
in cryo-ophthalmology, have prepared a re- 
port on all that has been done in this field. 
The documentation 1s extensive. More than 
400 authors have contributed to the ophthal- 
mic literature since 1918 when Schoeler re- 
ported causing an adhesion of internal tis- 
sues in the rabbit eye following the applica- 
tion of carbon dioxide snow to the sclera. 
The 1960s saw a deluge of papers on the 
subject, and I was surprised to learn that the 
first report in this decade on producing a 
chorioretinal adhesion was not by an Ameri- 
can, but by a Russian. The book will be in- 
dispensable in the future for an author who 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


wants to provide proper references for a 
cryosurgical paper. : 

There are six uneven parts to the book. 
The first is a basic science section on the 
physics of freezing and the response of cells 
to cold. This scholarly essay, by Mlle. D. Si- 
matos, of Dijon, is couched in terms agreea- 
ble to the clinician. The second part, by 
Prof. Moreau, describes the instrumentation 
as well as the basic mechanics of cryosurgi- 
cal devices. There follows a long section by 
Profs. Haut, Pouliquen, and Brihaye on bio- 
logical experiments in the various tissues. 
Included are Brihaye's exceptional tables on 
the pathologic changes in sclera, choroid, and 
retina at every conceivable temperature and 
time. 

The pathologic sections that were selected 
for reproduction are not as instructive. 
Nearly all were obtained after applications 
of degrees of cold in excess of that which 
causes total destruction of the rabbit retina, 
demonstrating that sclera survives almost 
any amount of freezing—for example, 
— 160? C for 40 seconds. 

The fourth part of the book is a short one 
on the treatment of skin lesions by cryosur- 
gery. The fifth is a long report on therapy of 
the eye and tells about all the things for 
which cryosurgery is useful and a few for 
which it is not. Sixty pages are devoted to the 
management of cataract. The sixth part is 
about preservation of tissues, particularly 
cornea, and is 18 pages. 

Most of the sections of the book conform 
to a pattern of presentation, reporting the 
literature in chronological order and precise 
form first. This is followed by a commentary 
from the author which is usually interesting 
and only occasionally indifferent. At the end 
of each part there is a brief resume in En- 
glish. This is the 20th publication by the 
French Society since 1951. Profs. Moreau, 
Haut, and the collaborators deserve much 
credit for producing this handsome volume 
which continues a tradition of excellence. 

Harvey Lincoff 
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PHYSIOLOGY OF THE RETINA AND VISUAL 
PATHWAY, 2nd ed. Edited by G. S. Brind- 
ley. Baltimore, The Williams and Wilkins 
Company, 1970. Clothbound, 315 pages, 
table of contents, bibliography and index 
of authors, index of subjects, 64 black and 
white figures. $17.50 


Unlike many second editions we see today, 
this book, first published in 1960, has been 
extensively rewritten, and it superbly inte- 
grates the older and classic lieterature with 
the exciting progress made in the field over 
the past 10 years. 

The book remains a precise and concise 
introduction to the field, and it continues to 
be highly useful both to the serious student 
and to the expert. The selection of literature 
cited in the volume has been most carefully 
chosen, and, as noted in the preface, “most 
omissions are intentional.” Although I (and 
many others in this field) would have se- 
lected additional experiments to mention, 
and would perhaps have omitted some of 
those cited, this book is extraordinarily com- 
prehensive in the areas it covers and is prob- 
ably the most objective work of its type 
available today. 

In eight highly readable chapters (and in 
only 260 text pages!), the volume covers 
topics ranging from the photochemistry of 
the visual pigments to the psychophysics of 
visual thresholds and color vision. Along the 
way, the author discusses the electrical activ- 
ity of the receptors and retinal nerve cells, 
the electroretinogram, and the structure and 
function of the higher visual centers. 

One of the special charms and values of 
the book is the occasional section that points 
out the difficulties with the prevailing point 
of view on a particular subject; it discusses 
alternative hypotheses that cannot be dis- 
missed at the moment (although many of us 
might like to do so). Two examples of such 


“ *sections are entitled “Objections to the hy- 


pothesis of electrical signals” in the chapter 
on receptor activity, and “Function of cen- 
trifugal fibers to the human retina, if they 
exist’ (italics mine) in the chapter on cen- 


BOOK REVIEWS 495 


tral pathways. There is also an excellent 
short chapter entitled, “Introduction to Sen- 
sory Experiments,” particularly valuable for 
students, that assesses the role of various 
types of sensory experiments and provides a 
convenient classification of such experi- 
ments. 

I highly recommend this book to any new- 
comer in the field of vision, or to anyone 
who would like to be brought up-to-date in 
this rapidly moving field. This book will be 
given a prominent place on my bookshelf, 
and I am confident it will be used often 
while we eagerly await the third edition. The 
price ($17.50) seems unnecessarily high, 
however, since the volume is only a little 
over 300 pages (including bibliography and 
index) and it contains only two half-tone re- 
productions. I would like to suggest that this 
book be purchased by every student in the 
field of vision, whether he 1s planning a ca- 
reer in the laboratory or in the clinic, but T 
am afraid that the price may put this splen- 
did book beyond the reach of many. 

John E. Dowling 


VISUAL PmosTrHESIS—T HE INTERDISCIPLI- 
NARY DriALOGUE. Edited by T. D. Ster- 
ling, E. A. Bering, Jr., S. B. Pollack, and 
H. G. Vaughn, Jr. New York, Academic 
Press, 1971. Clothbound, 382 pages, table 
of contents, list of participants, 105 black 
and white figures. $18.50 


If man could replace vision, even in the 
primitive form, this would represent a sig- 
nificant triumph of his knowledge, scientific 
technology, and determination over the 
forces which govern many of his actions as a 
biological organism. During a two-day pe- 
riod in June, 1969, some 50 investigators in 
the fields of neurophysiology, neurosurgery, 
engineering, and computer science met at the 
University of Chicago and considered wavs 
and means by which a functioning visual pros- 
thesis could be produced. This book is a rec- 
ord of that conference, the second to be held 
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on this subject under the sponsorship of the 
Association for Computing Machinery. 

Each of the individuals who contributed to 
the book are knowledgeable in their fields 
and most of them are presently working on 
one or more of the many aspects that could 
make artificial vision a possibility. 

There was a free exchange of views, and 
much was learned from the discussions 
which took place between the formal presen- 
tations. The editors have de-emphasized ex- 
traneous material so that the reader can par- 
take of some of the enjoyment and stimula- 
tion of the conference. The presentations of 
this conference have been arranged into a 
number of sections, each self-explanatory 
and each with editorial comment to serve as 
a guideline. 

The phenomenon on which the possibility 
of a visual prosthesis is based has been con- 
sidered until the present time more of a curi- 
osity than a useful observation by most neu- 
rophysiologists. An illusion of a point or a 
surface of light is created when the cells in 
the visual cortex are stimulated. These sen- 
sations are called phosphenes. By implanting 
muitiple electrodes in the visual cortex, it is 
possible to create an array of these phos- 
phenes, or “lights.” Perhaps, when combined 
with a clever system that arranges to turn on 
some and not others, this may be used to 
present images. Perhaps the phosphene phe- 
nomenon may offer a way of creating a prac- 
tical visual prosthetic device. To bring the 
information to its present position required 
interdisciplinary cooperation in order to pro- 
vide a common language so that dialogue 
could be pursued in a rewarding fashion. 

A summary of the previously confidential 
first conference is included 1n this book as an 
appendix. This first conference served as a 
valuable sounding board for all good reasons 
why a useful visual device could not be built 
up to the time of that meeting, it also allowed 
a realistic assessment of the prospects of en- 
couraging work that ultimately will lead to 
direct cortical stimulation. To Giles Brindley 
goes the credit for cutting through the skep- 
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ticism and procrastination in order to pre- 
sent an actual demonstration of the feasibility 
of a direct implant. His work produced the 
stimulating discovery. 

The conference on which this book 1s 
based was supported by funds from the 
NINDB Vocational Rehabilitation Agency 
and American Foundation for the Blind, as 
well as by interested friends. 

Discussions at the second conference were 
based on observations of phosphenes in hu- 
man Subjects, and of brain stimulation. 
Stimulation studies done on the cortex in the 
geniculate bodies in the primary visual path- 
way and retina are reviewed. Discussions of 
ways of preprocessing visual information 
and potential designs of the system are ana- 
lyzed in detail. Other possible approaches to 
aiding the blind are not neglected; some of 
these are a reading maching with tactile dis- 
play, tactile visual synthesis, aids to mobility, 
and computer-aided generation of speech 
from the printed word. 

It is difficult to decide how one should in- 
vest money for research to aid the blind. Per- 
haps much functional legal blindness might 
be overcome by greater expenditures for 
known remedies, such as ophthalmic therapy 
and surgery, better refraction, magnifiers, 
and counseling on the best use of existing 
aids. However, attention must be paid to 
psychological factors—the blind individual’s 
acceptance of certain aids and the training 
entailed in their use. There does remain a 
strong case for the wisdom of expenditures 
for research and development on a broader 
spectrum. - 

Much consideration is given in this book 
to the propriety of prosthetic experiments on 
humans. There are some blind individuals 
who have given a great deal of thought to 
this, and some of them feel that the blind do 
not need a visual prosthesis as contemplated 
here. There are several discussions devoted+ 
to a thorough analysis of their position. 

This text tells of a fascinating venture 
which will be of great interest to ophthalmol- 
ogists, neurologists, neurosurgeons, neuro- 
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physiologists, biophysicists, computer scien- 

tists, engineers, and all those concerned with 

education and rehabilitation of the blind. 
Irving H, Leopold 


— Á— 


Famous HuNGARIAN OPHTHALMOLOGISTS. 
Edited by Magda Radnot. Budapest, Aka- 
démiai Kiadó, 1970. Paperback, 31 pages, 
12 black and white figures. 


Hungary is a small country with a popula- 
tion of 10 million. Therefore, it is remark- 
able that such a small nation should produce 


^, as many leading figures in ophthalmology 


as this short monograph describes. The 
names of Imre, Hoor, Grosz, and Blaskovics 


~ are well known to ophthalmologists through- 


out the world. Their work and that of others 
named in this book serves as a stimulus to 
many young ophthalmologists in central Eu- 
rope. 

It is appropriate that such a volume should 
be published in preparation for the Fourth 
Congress of the European Society of Oph- 
thalmology which is to be held in Budapest 
next spring. It demonstrates the important 
role Hungarian ophthalmology has played in 
Europe in the past 150 years and justifies 
the decision of the Congress to hold the 
meeting in Budapest. The editor should be 
congratulated for compiling this collection of 
biographies and providing us with this hand- 
somely printed book. 

Tibor G. Farkas 


Leprosy In Five Younc Men. By George 
J. Hill, II. Denver, University of Colo- 
rado Press, 1971. Clothbound, 204 pages, 
table of contents, table of illustrations, 
Legend of Tables, glossary, index, refer- 
ences, 90 black and white figures. $8.00 


In 1962 the National Institute of Health 


2 began a clinical study of leprosy in five se- 


f 
i 


lected patients. The major goal in bringing 
patients to the NIH clinical center was to 
stimulate the interest of medical and biologi- 
cal scientists in diverse fields in the hope that 
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new ideas for research in leprosy might by 
forthcoming. The first objective was to de- 
scribe in detail all the abnormalities present 
in the leprous patient. The present volume 
achieves that objective and concludes that 
leprosy can be effectively analyzed and 
treated in a general hospital or research hos- 
pital if precautions are followed similar to 
those for active tuberculosis. 

Of specific interest to me were the find- 
ings confirming earlier observations that the 
nervous system, skeletal muscles, heart and 
lungs are spared in the vast majority of 
cases. Further, extensive skin lesions, neurop- 
athy, fever and leonine facies may exist in 
patients with few lepra organisms. On the 
other hand, extensive involvement of viscera 
and other tissues may occur with only mild 
symptoms. 

Ocular involvement is common. The five 
patients studied shed no new light on the oc- 
currence or pathogenesis of ocular symp- 
toms. One patient had a chorioretinitis re- 
lated to toxoplasmosis. Others showed 
neural and follicular involvement on a lep- 
rous basis. Contrary to most experience, the 
two patients with lepromatous leprosy did 
not show anterior segment changes in the 
iris. 

The book is handsomely printed and 
serves to alert the clinician to the fact that 
leprosy is a multisystem disease to be sus- 
pected in instances when the skin is discol- 
ored or hypesthetic, or whenever acid-fast 
bacilli are recovered which will not grow in 
culture. 

M. L. Sears 


CONGENITAL AND PEDIATRIC GLAUCOMAS. 
By Robert N. Shaffer and Daniel I. 
Weiss. St. Louis, Mosby, 1970, Cloth- 
bound, 221 pages, 253 illustrations, color 
plate, subject index. $20.50 
The book, in its first edition, is a timely 

and welcome addition to the libraries of pe- 

diatricians and ophthalmologists. The au- 
thors, through their vast personal experi- 
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ence, provide the reader with a thorough 
comprehensive survey of the field of pediat- 
ric glaucomas, emphasizing the clinically sig- 
nificant features and eliminating the clutter 
of the myriad "special" attributes that char- 
acterize each variant. This simplifying fea- 
ture renders the book of great value to medi- 
cal students and those in the health-related 
fields as well. 

The book is organized in 12 chapters. The 
first two deal with general principals includ- 
ing classification of the glaucomas, the role 
of heredity and methods of diagnosis. The 
following six chapters discuss the genetically 
determined pediatric glaucomas: infantile 
glaucoma, primary glaucoma occurring after 
infancy, glaucoma associated with the phako- 
matoses, with mesodermal anomalies, with 
metabolic diseases, and with iris anomalies. 

Nongenetic pediatric glaucomas (secon- 
dary glaucomas) are discussed in two chap- 
ters: one devoted to glaucoma associated 
with rubella infection; the last two chapters 
presenting medical and surgical therapy. 

Throughout the entire book the lucid pre- 
sentation of the authors is reinforced by ele- 
gant and effective illustrations that demon- 
strate clinical conditions, methods of investi- 
gation and therapy, light and electron micro- 
scopic findings, and photographic records of 
the optic disk and of fluorescein angiograms. 

Mansour Armaly 


PuvsroLoGgy or COLOR AND PATTERN VI- 
ston. By K. Motokawa. Clothbound, 283 
pages, table of contents, list of references, 
author index, subject index, 137 black and 
white figures. $18.00 


In his preface, Motokawa states that “The 
purpose of this book is to present the major 
studies on vision performed in our labora- 
tory during the past 25 years, and also to de- 
scribe in some detail related studies in other 
laboratories." 

The book is divided into 11 chapters. The 
first three include discussions of the anat- 
omy and electrophysiology of the retina and 
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visual pathways, and a discussion of electro- 
physiologic correlates of some aspects of 
pattern vision. Chapters 4 through 10 are de- 
voted to a detailed discussion of techniques, 
results, and interpretation of experiments 


g 


utilizing electrical stimulation of the eye. 


Topics under discussion include induction, 
color vision, optical illusions, movement, and 
stereoscopic vision. Chapter 11 concludes 
with a number of models simulating various 
aspects of spatial and temporal visual func- 
tion. 

The book is physically attractive and well 
laid out. There is a 22-page reference sec- 
tion, but only a scant two-page subject index, 
which is not very useful The author as- 
sumes that the reader has considerable 
knowledge of both vision and physiology. 
The book provides a comprehensive review 
of the utilization of the electrical phosphene 
to gain insight as to the functioning of the 
visual system, and will be of value to re- 
searchers specializing in visual function. It 
is not, however, a suitable teaching text. 

. Joel Pokorny 


THE PHARMACOLOGICAL Basis oF THERA- 
PEUTICS, 4th ed. Edited by Louis S. Good- 
man and Alfred Gilman. Toronto, Mac- 
Millan, 1971. Clothbound, 1794 pages, ta- 
ble of contents, index, 184 black and white 
figures. $25.00 
It is 30 years since the publication of the 

first edition of this textbook, the "blue bible" 

of pharmacology. In the first two editions, 
the contents were provided solely by the two 
authors. In the third edition, published in the 

mid-1960's, it became, for the first time, a 

multi-authored work. The present fourth edi- 

tion has undergone an updating of every 
chapter with respect to the mechanism of ac- 
tion, rational use of older therapeutic agents, 
and the addition of important new drug en- 
tities. The organization of the material in this 
text is similar to that of previous editions. 

Those who have read this book previously 

will find themselves on familiar ground. 
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This 1794-page volume tries to correlate 
pharmacology with related medical sciences, 
gives considerable attention to advances in 
medicine and interpretation of pharmaco- 
logic effects and actions leading to or influ- 


‘encing these advances. There has been a 


great effort made to help the reader evaluate 
promotional claims in published literature of 
new therapeutic agents. Many therapeutic 
agents that are in active use in each field are 
reported, with attempts made to reduce con- 
fusion, culling out those which are not well 
established, safe, and effective drugs. 

There are many ways in which this tre- 
mendous compilation of data can be useful 
to the ophthalmologist. It provides funda- 
mental knowledge of the action of agents 
which are employed by the ophthalmologist 
regularly or on rare occasions. He will have 
no difficulty understanding the mechanism of 
action of old and new agents, of comparing 
their chances for efficacy and toxicity. The 
specific fundamentals, essential for the 
proper use of any of these agents in all 
branches of ophthalmic therapeutics, are 
clearly defined. 

The field of pharmacology has expanded 
rapidly in the past several decades, with re- 
markable advances in the various methods of 
testing for efficacy and toxicity. It is a Her- 
culean task, and the two original authors, 
along with their fellow contributors, have 
brought order in a practical way into the 
therapeutic jungle. 

Irving H. Leopold 


BECKER-SHAFFER’S DIAGNOSIS AND THER- 
APY OF THE GLAUCOMAS, 3rd ed. By Allan 
E. Kolker and John Hetherington, Jr. St. 
Louis, C. V. Mosby, 1970. Clothbound, ta- 
ble of contents, index, 495 pages. 383 
black and white figures and six color 
plates. $25.00 
The third and latest edition of this superb 

text has maintained the original purpose of 

the first: “to make available in one volume 

the current thinking on the pathogenesis, di- 
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agnosis and management of the glaucomas." 
The format of the current edition is the 
same as the second. First, there 1s a section 
on classification of the glaucomas. This is 
followed by a section on gonioscopy and one 
on tonometry and tonography. A fourth sec- 
tion deals with ophthalmoscopy and perime- 
try and includes a description of static pe- 
rimetry. Sections on diagnosis and therapy, 
followed by separate chapters on medical 
and surgical techniques, complete a succinct 
but comprehensive review of the subject 
matter. An appendix includes examples of 
gonioscopic views, tables for tonometry and 
tonography, and examples of tonograms. 

In a subject so complex, with ramifica- 
tions that touch almost every specialty area 
of ophthalmology, it would be difficult for 
any reader not to find some areas of dis- 
agreement. These turn out to be of a minor 
nature when one considers the overall excel- 
lence of the volume. This book is a must for 
the office, library, and laboratory of every 
ophthalmologist. Together with lectures on 
glaucoma by Chandler and Grant, it forms 
the outstanding pair of textual contributions 
from this country on the subject of glau- 
coma. 

Marvin L. Sears 


CLINICAL ASPECTS OF AUTONOMIC PHAR- 
MACOLOGY. By Paul Turner. Clothbound, 
169 pages, table of contents, two indexes, 
36 black and white figures, $7.50 


The subject of autonomic activity and its 
relationship to the pathogenesis and treat- 
ment of disease has been revolutionized by 
two series of events which occurred in the 
past 10 years. The first has been an increase 
on understanding of transmitters, or their 
release and uptake. The second has been the 
introduction of compounds with relatively 
specific receptor blocking activity. The result 
of these new types of information has re- 
sulted in a change in thinking on autonomic 
pharmacology and has influenced the investi- 
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gations and treatment of many diseases. 

The present text is an attempt to outline 
current concepts of autonomic pharmacology 
and its relationship to clinical methods in a 
manner which will be of value to both under- 
graduate and postgraduate clinical students. 

The text is small, consisting of 169 pages. 
In an effort to reduce the volume of the text, 
the authors have deliberately written in an 
authoritative way without giving references 
for each statement of fact. However, each of 
the six chapters into which this book is di- 
vided is followed by selected references, usu- 
ally to review articles which have appeared 
in the two or three years prior to the publica- 
tion of this text. 

In the introduction the authors review the 
physiology and pharmacology of the entire 
autonomic system. In the second and third 
chapters they specifically go into details of 
the actions of the parasympathometic and 
sympathometic drugs. Autonomic blockade 
is considered in one chapter. Autonomic ac- 
tivity in healthy man in a separate chapter 
and the autonomic activity and blockade in 
disease 1n another. In each of these the ocu- 
lar effects are carefully considered. How- 
ever, there are some omissions. For example, 
the ocular effects of noradrenalin are omit- 
ted as are those of isoprenalin and dopamine. 
At one point the author states that phenyl- 
ephrine is an unsatisfactory mydriatic. In 
considering thymoxamine (Opilon), the au- 
thor discusses his own work demonstrating 
its alpha blocking activity in man by local in- 
stillation into the cul-de-sac. T'hese studies 
were done in 1968. However, he fails to 
mention the observations of Pau in 1955 in 
which he demonstrated thymoxamine to be a 
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potent ocular adrenergic blocking agent and 
noted that this agent could block some of the 
actions of adrenalin as well as those of nor- 
adrenalin (Klin. Mbl. Augenheilk. 126:171, 
1955). 

The section on the autonomic activity and- 
blockade in glaucoma is brief and does not 
present all of the information available in the 
literature. There are many discussions in 
this text which deal with ocularly oriented 
disorders—e.g., myasthenia gravis, familial 
dysautonomia, depression syndromes and 
anxiety states, Parkinson's disease, hyper- 
thyroidism, and neurological alterations in 
pupillary function. 

In addition, there are many diseases about 
which ophthalmologists are frequently con- 
sulted, such as pheochromocytomas, essential 
hypertension, cardiovascular system altera- 
tions, disturbances of the gastrointestinal 
and urinary tracts, and endocrine disorders 
other than diabetes and hyperthyroidism, and 
migraine, Ophthalmologists use these drugs 
probably more than or as much as any other 
specialty physicians. They will find a great 
deal of fundamental information included in 
this small text. It is possible that many oph- 
thalmologists are not familiar with the diag- 
nostic procedure known as the Loewi's test 
for acute pancreatitis which is discussed 
briefly. It is a test in which 0.10% solution of 
adrenalin, normally ineffective, is said to 
cause mydriasis. The pharmacologic basis of 
this test is not known. 

At the present time, there are very few 
comprehensive reviews covering this entire 
and rapidly developing subject, but this text 
makes a noble effort. 

Irving H. Leopold 
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TREATMENT OF ABNORMAL RETINAL CORRE- 
SPONDENCE WITH  PRISMS. (French) 
Adelstein, F. E. and Cupper, C. (Univer- 
sity Ophthalmology Clinic Giessen, West 

' Germany), Ann. Ocul. 203 :445-457, May, 
1970. 


Seventy-eight children with ARC and stra- 
bismus completed treatment with surgical 
over-correction and/or correcting prisms 
Forty-seven of these eventually needed no 
prism, and 18 needed only weak prism in their 
glasses. (2 figures, 12 tables) —Kenneth Hov- 
land 


TREATMENT OF ACCIDENTAL PERFORATION 
OF THE HOST CORNEA IN LAMELLAR KERA- 
TOPLASTY.' (French) Olteanu, M., Boeras, 
F. and Ciurea, V. (Central Military Hos- 
pital, Bucharest, Roumania), Ann. Ocul. 
203 :459-467, May, 1970. 


Nine cases of lamellar keratoplasty (out of 
847) developed accidental perforation of the 
host cornea during surgery. Several methods 
of closure were employed, including a new 
technique of piecing together corneal grafts. 
Favorable results were obtained in eight of the 
nine cases. (7 figures, 14 references)—Ken- 
neth Hovland 


MEDICAL TREATMENT OF ENDOCRINE EX- 
OPHTHALMOS, (French) Lavergne, G. and 
Winand, R. (University Ophthalmology 
Clinic, Liege, Belgium), Ann. Ocul. 203: 
469-472, May, 1970. 


Using 80 mg of prednisolone per day, six of 
eight patients with severe endocrine exoph- 
thalmos were improved rapidly. The authors 
felt this was due to the immuno-suppressive ac- 
tion of the prednisolone. (8 references)— 
, Kenneth Hovland 


THE BATTERED CHILD SYNDROME OF SILVER- 
MAN. OCULAR SIGNS. (French) Aron, J. 
J., Marx, M. F., Blank, R. D. and Luce, 
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Eprrep py Davip SHocu, M.D. 


R. (Universitaire Necker-Enfants Ma- 
lades), Ann. Ocul, 203 :533-546, June, 
1970. 


This syndrome consists of multiple fractures 
of the long bones, combined with sequelae of 
subdural hematoma and scars in the skin and 
mucous membranes of the nose and mouth. 
Concurrent ocular signs are old chorioretinal 
lesions, heavily pigmented and retinal detach- 
ments. Eighteen case histories are reported in 
detail. All of them demonstrate severe ocular 
abnormalities. This syndrome has been related 
to neglect and disregard of infants and small 
children and has been described as the battered 
child syndrome. However, this theory could 
not be substantiated in all the patients dis- 
cussed, As several children belong to the same 
family the possibility of a familial disposition to 
similar bone and eye changes should be consid- 
ered. The etiology, therefore, is not established 
with certainty. (6 figures, 1 table, 11 refer- 
ences )—Alice Deutsch 


RECOVERY FROM A PRIMARY ORBITAL NEURO- 
BLASTOMA. (French) Firat, T. (Clinique 
d’Ophthalmologie, Ankara, Turkey), Ann. 
Ocul. 203 :579-583, June, 1970. 


Primary orbital neuroblastomas are very 
rare. Their origin probably is the ciliary gan- 
glion. A bilateral neuroblastoma occurred in a 
24-year-old boy. He was treated by chemo- 
therapy and radiotherapy. The chemotherapy 
consisted of Endoxan which was given IV for 
ten consecutive days, 100 mg the first day and 
50 mg during the following nine days; 3600 r 
of x-ray were applied. The local tumor masses 
disappeared gradually. (2 figures, 9 refer- 
ences )—Alice Deutsch 


ABNORMALITIES OF LOCATION AND DIVISION 
OF THE CENTRAL RETINAL ARTERY ON THE 
PAPILLA. (French) Bonamour, G. (Clini- 
que Ophthalmologique de l'Hopital de la 
Croix-Rousse, Lyon, France), Ann, Ocul. 
203 :639-649, July, 1970. 


Variations of the branching and direction of 
the central retinal artery on the papilla include 
protrusion into the vitreous; trifurcation; for- 
mation of a cross, star, or “parrot’s ladder”; 
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and nasal or inferior direction. With congeni- 
tal malformations of these vessels, one should 
suspect further malformations of other inter- 
nal carotid branches. (13 figures)— Kenneth 
Hovland 


CRYOTHERAPY IN A CASE OF OCULAR ACNE 
ROSACEA. (French) Michail, S. (Strada Iz- 
vor, 90 Sector 6, Bucharest 5, Romania), 
Ann. Ocul. 203 :669-672, July, 1970. 


A 50-year-old patient with acne rosacea kera- 
toconjunctivitis was treated successfully with 
cryotherapy at —70? C for 10 to 60 seconds 
and subconjunctival hydrocortisone.—Kenneth 
Hovland 


OCULAR ANOMALIES OF THE PHENOTYPE 
DR (RING-CHROMOSOME D). (French) Sa- 
raux, H. Rethore, M. O., Aussanaire, M., 
Dhermy, P., Joly, C., Le Loch, J., Praud, 
E. and Lejenne, J. (Travail du Service 
d'Ophthalmologie de l'Hopital Trous- 
seau), Ann. Ocul. 203:737-/48, Aug. 
1970. 


The main ocular symptoms were micro- 
phthalmia and colobomatous cysts with carti- 
lage formation between the retinal layers close 
to the optic nerve entrance below. The supe- 
rior segment of the fundus was nearly normal. 
There was not any hyperplasia of the primary 
vitreous, persistance of the hyaloid artery or 
hyperplastic retinal dysplasia. The ocular ab- 
normalities of this genetic defect therefore do 
not resemble those connected with the common 
signs of the typical trisomy 13. While the typi- 
cal trisomy 13 shows a proliferation of the pri- 
mary vitreous as well as the immature retina 
the ocular changes of the ring-chromosome 13 
anomaly depends on a lagging invagination of 
the retinal layer of the primitive ocular vesicle 
just below the optic nerve entrance, at the lo- 
cation of the final closure of the fetal cleft. 
Other congenital anomalies found in this in- 
fant were hypertelorism, a prominent naso- 
frontal mass, large ears with a deep helix, 
agenesis of the thumbs and partial fusion of 
other fingers. Those findings are compared 
with the findings of 15 other cases of DR ring- 
chromosome; seven of these had ocular in- 
volvements. (11 figures, 18 references )—Alice 
Deutsch 


OPTIC NEURITIS CAUSED BY DISULFIRAM. 
(French) Saraux, H. and Biais, B. (Z 
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square Albain, 16 Paris), Ann. Ocul, 203: 
769-774, Aug., 1970. i 


Disulfiram is used for the rehabilitation of 
alcoholics. It can produce a retrobulbar neuri- 
tis with a much larger central scotoma than 
the one observed with alcohol-tobacco toxicity. 
Improvement usually starts about one month 
after the drug is discontinued. (2 figures, 6 
references)—Alice R. Deutsch 


THE TREATMENT OF THE GONJEROT-SJo- 
GREN SYNDROME, (French) Bonnet, M. 
( Clinique d'Ophthalmologique, Hopital de 
la Croix-Rousse), Ann. Ocul. 203 :775- 
783, Aug., 1970. 


Many of the classical treatments are effec- 
tive and should still be used. This includes so- 
lutions of artificial tears and occlusion of the 
lacrimal puncta. In severe cases hydroxychlo- 
roquine has been used with subjective and ob- 
jective improvement. Daily doses of 600 to 800 
mg are given for twenty days each month up 
to 'three months. After this the doses are re- 
duced to 400 mg. Careful evaluation of visual 
functions and fundus inspections are necessary 
if this medication is used. Assuming that the 
changes in the lacrimal glands are basically in- 
flammatory injections of soluble corticoste- 
roids are suggested, hoping that at least during 
the early stages the inflammation would abate 
and sclerosis be prevented. Two injections are 
given each week for one month, later one in- 
jection per week for three weeks, followed by 
one injection every two weeks and finally one 
injection a month. The results of this latter 
treatment were good in selected cases. (12 ref- 
erences )—Alice Deutsch 


ARCHIV FUR KLINISCHE UND 
EXPERIMENTELLE 
OPHTHALMOLOGIE 


INFLUENCE OF  5-ETRYL-2-DEOXYURIDIN 
(EDU) oN THE REGENERATION OF THE EX- 
PERIMENTALLY DAMAGED CORNEA. (Ger- 
man) Gauri, K. K., Malorny, G. and 
Rhiem, E. (Üniversitaets Augenklinik, 
2000 Hamburg, Germany), Arch. Klin., 
Exp. Ophth. 179:287-293, 1970. 

The regeneration of the rabbit cornea dam- 


aged by electrocautery was tested. The first 
group was treated with 05% EDU, the second 


x MÀ a MM € — — 


A : 
VOL. 72, NO.2 


with 0.5% thymidin the third with 0.1% IDU 
and the fourth group with 0.995 NaCl solution. 
These solutions were injected subconjuncti- 
vally twice daily and dropped into the conjunc- 
tival sac four times daily. The corneas treated 
with EDU and thymidine solutions did not 
stain anymore on the fifth day in contrast to 
the corneas treated with IDU solution, which 
inhibits the regeneration of the corneal cells. 
(2 figures, 1 table, 15 references )—-Walter Se- 
gall 


A. LIGHT- AND ELECTRONMICROSCOPIC STUDY 
OF AGE CHANGES IN THE HUMAN EYE. 
(German) van der Zypen, E. (Anatom- 
isches Institut der Universitaet, 3550 
Marburg a.d.Lahn, Germany), Arch. 
Klin. Exp. Ophth. 179 :332-357, 1970. 


Age changes begin between the twentieth 
and thirtieth year of life. In the beginning a 
marked increase in connective tissue can be 
seen; the electronmicroscope shows a fine 
granular amorphous mass which forces the 
muscle bundles apart. The circular muscle 
layer is affected first. After age 45 connective 
tissue pervades even the individual muscle 
bundles. At the age of 50 lipofuscin becomes 
deposited in the muscle cell. In old age the 
granular amorphous substance becomes re- 
placed by coarse bundles of collagen fibers. 
The basement membrane of blood vessels in 
the ciliary body becomes stretched and degen- 
erative changes occur in the endothelial cells. 
(2 tables, 35 references)— Walter Segall 


COMPARATIVE EXPERIMENTAL  INVESTIGA- 
TIONS OF THE RUPTURE RESISTANCE OF 
THE SCLERA AFTER APPLICATION OF ELEC- 
TROCOAGULATION CRYOTHERMY.  (Ger- 
man) Matthaeus, W. and Dietze, H. (Au- 
genklinik der med. Akademie, 8019 Dres- 
den, DDR), Arch. Klin. Exp. Ophth. 179: 
358-365, 1970. 


The resistance of the sclera to rupture after 
electrocoagulation is reduced by about 60%. 
No reduction of the rupture resistance, how- 
ever, resulted after cryothermy. (5 figures, T 
table, 26 references)— Walter Segall 
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ARCHIVES OF NEUROLOGY 


OPHTHALMOPLEGIA IN ACUTE POLYNEURI- 
TIS. Gibberd, F. B. (Department of Neu- 
rology, Westminster Hospital, London), 
Arch. Neurol. 23:161-164, Aug., 1970. 


Six patients had acute polyneuritis and oph- 
thalmoplegia. Two had complete internal and 
external ophthalmoplegia, two had complete 
external ophthalmoplegia but normal pupils, 
one had a partial external ophthalmoplegia 
and complete internal ophthalmoplegia, and 
one had partial internal and external ophthal- 
moplegia. It is concluded that the pupillary re- 
action can be lost during acute polyneuritis. 
(26 references )—Author’s abstract 


ARCHIVES OF OPHTHALMOLOGY 


INHERITANCE OF FUCHS ENDOTHELIAL 
DYSTROPHY. Cross, H. E., Maumenee, A. 
E. and Cantolino, S. J .( Wilmer Institute, 
Johns Hopkins Hospital, Baltimore), 
Arch. Ophth. 85:268-272, Mar., 1971. 


Two pedigrees contain seven individuals 
with documented Fuchs’ endothelial dystrophy. 
A review of all previously reported familial 
cases reveals one pedigree with sufficient use- 
ful data for genetic analysis. Study of these 
three pedigrees together with segregation 
analysis suggests an autosomal dominant mu- 
tation as the most likely etiology, although al- 
ternative etiologies cannot be ruled out for 
other cases. An apparent female predilection 
for this disorder is present in the two reported 
sibships, which is similar to previously re- 
ported cases, but reduced penetrance of the 
gene cannot be documented. (3 figures, 8 ref- 
erences )—Authors’ abstract 


CONCOMITANT MEDIAL WALL FRACTURE AND 
BLOWOUT FRACTURE OF THE ORBIT. Do- 
dick, J. M., Littleton, J. T. and Sod, L. M. 
(Manhattan Eye, Ear and Throat Hospi- 
tal, 210 E. 64th St, New York 10021), 
Arch. Ophth. 85 :273-276, Mar., 1971. 


Medial wall fractures of the orbit should be 
considered a frequent component of the entity 
termed blowout fracture. Fracture of the me- 
dial wall without fracture of the floor did not 
occur in this series. Hypocycloidal tomography 
affords the best radiologic technique for diag- 
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nosing orbital fractures. (7 figures, 9 refer- 
ences )—Authors’ abstract 


SECONDARY AMYLOIDOSIS IN OCULAR LEP- 
rosy. Rodrigues, M. and Zimmerman, L. 
E. (Armed Forces Institute of Pathology, 
Washington, D.C. 20305), Arch. Ophth. 
85 :277-279, Mar., 1971. 


Deposits of amyloid were found im three 
eyes obtained postmortem from leprosy pa- 
tients who had died in uremia from renal amy- 
loidosis. We believe this may be the first re- 
port of ocular involvement in secondary amy- 
loidosis associated with leprosy. (6 figures, 4 
references )—Authors’ abstract 


“Hotes” IN BRUCH’S MEMBRANE, Fried- 
man, E. and Strongin, M. (Boston Uni- 
versity School of Medicine, Boston), 
Arch. Ophth. 85:280-282, Mar., 1971. 


In a recent paper, “holes” were allegedly de- 
scribed in Bruch’s membrane, and there has 
been speculation by the authors and others as 
to their significance. Utilizing both conven- 
tional histologic cross sections and flat prepa- 
rations of the choroid, we find no evidence for 
the existence of such holes. Rather, it is clear 
that these apparent holes seen in flat prepara- 
tions of the choroid are, in actuality, the lu- 
mina of the arterioles and venules supplying 
the choriocapillaris seen “end-on.” (4 figures, 
4 references )—Authors’ abstract 


HYDROPHILIC CONTACT LENSES IN CORNEAL 
DISEASE. Leibowitz, H. M. and Rosenthal, 
P. (University Hospital, 750 Harrison 
Ave., Boston), Arch. Ophth. 85 :283-285, 
Mar., 1971. 


A series of six patients illustrates that a hy- 
drophilic contact lens may be fitted upon an 
edematous corneal epithelium containing bul- 
lae. The lens is well tolerated and may be 
worn continuously for prolonged periods with- 
out adverse effects. The lens produces a rapid 
and dramatic relief of pain and the accompa- 
nying symptoms of chronic bullous keratopa- 
thy. The lens itself produces no significant im- 
provement in the clinical pathology of the ep- 
ithelium, and symptomatic relief is directly de- 
pendent upon the lens remaining in place on 
the diseased cornea. (1 table, 3 references )— 
Authors’ abstract 
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THE RECOVERY PHASE AFTER OCULAR HY- 
POTENSION INDUCED BY COMPRESSION. 
Schimek, R. A., Cooksey, J. C., Landre- 
neau, M. and Steigner, J. B. (Oschsner 


K 


Clinic, New Orleans, La. 70121), Arch. 


'Ophth. 85 288-294, Mar., 1971. 


As compression of the eye is often routine 
before intraocular surgery to help prevent vit- 
reous loss, the duration of the resultant ocular 
hypotension is of clinical importance. Experi- 
mental and clinical studies after five minutes 
of, compression of the eye demonstrated a 
homeostatic tendency for the untreated normal 
eye to recover most of its volume loss in 10 to 
15' minutes. Continuation of pressure on the 
eye during early phases of intraocular surgery 
before the chamber is opened results in a more 
profound hypotension, but an increased epis- 
cleral bleeding tendency has been noted. Os- 
motic agents seem to increase the degrees and 
duration of ocular hypotension from compres- 
sion. (8 figures, 4 tables, 8 references )—Au- 
thors' abstract 


INTRAOCULAR INVOLVEMENT IN BURKITT'S 
LYMPHOMA, Karp, L. A., Zimmerman, L. 
E. and Payne, T. (Armed Forces Institute 
of Pathology, Washington, D.C.), Arch. 
Ophth. 85 :295-298, Mar., 1971, 


Burkitt’s lymphoma, which is a poorly dif- 
ferentiated lymphocytic lymphoma with unique 
epidemiologic features and a characteristic 
clinical and histologic pattern, is the most 
common malignant tumor among children in 
tropical Africa. While the tumor frequently 
involves the orbit, it is not generally expected 
to involve the globe. The unique feature of, 
and sole reason for, recording the present case 
is the massive intraocular involvement. (5 fig- 
ures, 25 references )——Joel G. Sacks 


THE RUNNING INTERLOCKING SUTURE IN 
CATARACT SURGERY. Ryan, S. J. and 
Maumenee, A. (Wilmer Institute, Johns 
Hopkins University, Baltimore), Arch. 
Ophth. 85 :302-303, Mar., 1971. 


Utilizing the operating microscope, a limbal- 
based conjunctival flap is reflected, a corneal 
scleral groove created, and one or two sutures 
are preplaced. Following the opening of the 
eye, iridotomy, lens extraction, and filling the 
anterior chamber with air, the preplaced su- 
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ture is tied. A running interlocking 10-0 mono- 
filament suture is then placed across the entire 
corneoscleral section, taking approximately 10 
to 12 bites. (1 figure, 1 reference)—]Joel G. 
Sacks 


RETROBULBAR ADMINISTRATION OF STEROIDS 
IN HERPES SIMPLEX UVEITIS. Bohigian, G., 
Dawson, C. and Coleman, V. (University 
of California San Francisco Medical Cen- 
ster), Arch. Ophth. 85:320-328, Mar., 1971. 


Efficacy of retrobulbar injections of dexa- 
methasone on the von Szily model of herpes 
simplex chorio-retinitis was tested in rabbits. 
IIerpesvirus hominis was injected into the an- 
terior chamber of one eye of 45 rabbits. In 
cach, a uveitis developed in the injected eye. 
In 36 animals a chorioretinitis appeared 7 to 12 
days later in the uninoculated eye. Retrobulbar 
steroid or placebo therapy was begun in matched 
animals after clinical signs of the posterior 
chorioretinitis appeared. Eyes were examined 
daily by an observer not informed of the nature 
of the treatment. Clinical changes were cor- 
related with photographs, viral titrations, and 
histologic examinations. A definite anti-inflam- 
matory effect was observed during a short 
course of retrobulbar steroid therapy, although 
the final outcome was not altered. This short- 
term clinical improvement occurred without any 
significant increase in virus multiplication. (7 
figures, 3 tables, 27 references)-—Authors' 
abstract 


TItERAPY IN EXPERIMENTAL IIYPHEMA, Mas- 
ket, S.. Best, M., Fisher, L. V., Kronen- 
berg, S. M. and Galin, M. A. ( Bird S. Coler 
Tlospital, Welfare Island, New York 
10017), Arch. Ophth, 85:329-333, Mar., 
1971. 


A radioactive assay technique was used to 
determine the rate of absorption of clotted and 
unclotted hyphemas in rabbits. Unclotted blood 
in the anterior chamber was absorbed at a sig- 
nificantly more rapid rate than clotted blood. 
Treatment of rabbits with clotted hyphemas 
with intravenous infusions of hyperosmotic 
urca and mannitol markedly enhanced blood 

.resportion. Subconjunctival injections of me- 
thylprednisolone before clotting occurred re- 
sulted in poor clot formation and retraction, 
and thereby enhanced blood resorption. Sub- 
conjunctival injections of methylprednisolone 
after clot formation slightly decreased blood 
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resorption rate. (5 figures, 20 references)—— 
Authors' abstract 


OCULAR DIATHERMY AND CRYOCOAGULA- 
TION. Miller, J. B. (1127 Wilshire Blvd., 
Los Angeles 90017), Arch.Ophth. 85: 
339-349, Mar., 1971. 


A comparison between diathermy an] 
cryotherapy was made in lesions which were 
placed in single eyes of adult, albino rabhits. 
The effects on both the retinal and choroidal! 
vessels were stressed, Moderate to heavy dos- 
age was used. Cryoprobe application caused 
immediate retinal and choroidal hemorrhage 
which slowly resorbed during the first week. 
Diathermy caused a hemostatic, coagulative 
effect on the retinal vessels. Diathermy to the 
choroid caused initial hemorrhage and hypere: 
mia which was distributed to a circumferentia 
pattern around a central, avascular, coagulate 
area. Both diathermy and cryotherapy cause 
obliteration of the smaller retinal and cho- 
roidal vessels. Diathermy resulted in a morc 
adherent and "stickier" early chorioretinal ad- 
hesion than cryotherapy. Heparin had little 
effect on the hemorrhagic tendency of either 
diathermy or cryotherapy. (17 figures, 1 table, 
17 references )—Author’s abstract 


TOPICALLY APPLIED STEROIDS IN ACTIVE III R- 
PES SIMPLEX KERATITIS. Takahashi, G. H.. 
Leibowitz, H. M. and Kibrick, S. ( Univer- 
sity Hospital, 750 Harrison Ave., Doston 
02118), Arch. Ophth. 85:350-354, Mar.. 
1971. 


Topical administration of medrysone 1.0% 
produced a detrimental effect on active infec- 
tion of the corneal epithelium by herpes sim- 
plex virus. Treatment with this drug resuited 
in a keratitis that was more severe in its clini- 
cal characteristics and ran a more prolonged 
course than the disease observed in control an- 
imals. A ten-day course of therapy also re- 
sulted in a prolongation of the period during 
which virus could be cultured from the eye. 
The undesirable effects produced by moedry- 
sone 1.095 were not as pronounced as those 
which followed administration of dexametha- 
sone phosphate 0.1%. (4 tables, 11 references) 
—Authors' abstract 
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MULTILINE ARGON LASER. Behrendt, 
(Thomas Jefferson University, 
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Walnut St, Philadelphia 19107), Arch. 
Ophth. 85 :355-358, Mar., 1971. 


Continuous argon and krypton gas laser 
sources are available commercially. By their 
nature they are bulky and relatively unman- 
ageable in-optical systems designed to focus on 
ocular tissues. By taking advantage of a sim- 
ple geometric design of placing mirrors at di- 
agonals of parallelograms, it is possible to pro- 
vide maximum flexibility and minimum energy 
loss into such a system. The device is useful 
for producing microlesions in retinal vessels. 
(10 figures, 3 references)—A uthors' abstract 


TRANSIENT CORTICAL BLINDNESS AND CER- 
 EBELLAR ATAXIA ASSOCIATED WITH MUMPS. 
Davis, L. E., Harms, A. C. and Chin, T. 
D. Y. (Ecological Investigations Pro- 
gram, 2002 W. 39th St, Kansas City, 
Kansas 66103), Arch. Ophth. 85 :366-368, 
Mar., 1971. 


Visual impairment is an unusual complica- 
tion of mumps and may be secondary to patho- 
logical conditions in several places along the 
optic pathway. Cortical blindness, however, is 
an extremely rare complication. A 25-year-old 
woman suddenly developed meningitis, cortical 
blindness, and cerebellar ataxia during an 
acute episode of parotitis associated with rise 
in mumps neutralizing antibodies. The patient 
recovered completely with only supportive 
care in six days. (1 figure, 10 references )— 
Authors' abstract 


PIGMENTARY  EPITHELIOPATHY AND ER- 
YTHEMA NODOSUM. Van Buskirk, E. M,, 
Lessell, S. and Friedman, E. (Boston 
University Medical Center, 80 E. Concord 
St., Boston 02118), Arch. Ophth. 85 :369- 
372, Mar., 1971. 


A young woman with erythema nodosum 
demonstrated the clinical and fluorescein angi- 
ographic findings of acute posterior multifocal 
placoid pigment epitheliopathy. The possibility 
of a relationship between the two disorders is 
raised. The fluorescein angiograms seemed 
suggestive of choroidal vascular disease rather 
than of a primary pigment epitheliopathy. (3 
figures, 5 references) —A uthors' abstract 


e é 
AUGUST, 1971 


British MEDICAL JOURNAL 


LASER IRIDOTOMY. Perkins, E. S. (Institute 
of Ophthalmology, London), Brit. Med. J. 
1:580-581, 1970. 


A ruby laser has been used to produce a 
permeable lesion in the iris to establish a com- 
munication between the anterior and posterior 
chambers. In a preliminary study in nine pa- 
tients: the technique gave satisfactory results 
in the prophylactic treatment of four cases pf 
incipient closed-angle glaucoma and of two 
cases of iris bombe following uveitis. (4 refer- 
ences )~~Authors’ abstract 


Miosts DURING L-DOPA THERAPY. Spiers, A. 
S. D., Calne, D. B. and Fayers, P. M. 
(University College Hospital, London 
W:C.1.), Brit. Med. T. 2:639-640, 1970. 


The pupillary diameter of 11 patients with 
Parkinson's disease was significantly de- 
creased four hours after ingestion of L-dopa. 
It is suggested that this miosis may be caused 
by diminished noradrenaline output at sympa- 
thetic nerve endings, or alternatively by an ac- 
tion on the central nervous system. (1 figure, 
19 references )—Authors’ abstract 


CANADIAN JOURNAL OF 
OPHTHALMOLOGY 


COATS’ DISEASE, DIAGNOSIS AND TREATMENT. 
Harris, G. S. (Department of Ophthal- 
mology, University of British Columbia, 
2550 Willow Street, Vancouver, 9, Can- 
ada), Canad. J. Ophth. 5:311-320, Oct., 
1970. 


Twenty-three patients with Coats’ disease 
were studied. The presence of the abnormal 
retinal vessels is an important point in distin- 
guishing this condition from retinoblastoma. 
About half the patients were felt to be treat- 
able. and of these, more than half had their 
disease cured or arrested. Destruction of the 
anomalous vessels is necessary and this usually 
can' be most readily accomplished with the. 
photocoagulator. If the anomalous vessels are 
elevated by a serous detachment, a posterior, 
sclerotomy must be performed first. The inser- 
tion of a scleral buckle during this procedure 
is sometimes the most effective way of secur- 
ing effective photocoagulation. Once the 
anomalous vessels are destroyed, the subretinal 
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exudates and serous fluid disappear. Once 
fibrosis, pigment hyperplasia or hemorrhage 
have occurred, the condition is not reversible 
and treatment can only be directed at delimit- 
ing the extent of the disease. (11 figures, 5 ta- 
bles, 12 references)—R. Theodore Goldberg 


HEMORRHAGE ON THE DISC—A SIGN OF 
ACUTE ISCHEMIC OPTIC NEUROPATHY IN 
CHRONIC SIMPLE GLAUCOMA. Begg, I. S. 
Drance, S. M. and Sweeney, V. P. (De- 
-partment of Opthalmology, University of 
British Columbia, Vancouver 9, British 
Columbia, Canada), Canad. J. Ophth. 5: 
321-330, Oct., 1970. 


Four patients with chronic open-angle glau- 
coma developed a hemorrhage on a sector of 
the disc accompanied by the occurrence of a 
corresponding absolute scotoma in the Bjer- 
rum area, which probably represented an acute 
ischemic change at the optic nerve head. This 
ischemic optic neuropathy was symptomless, 
discrete, recurrent, sometimes bilateral, and 
produced a progression of field loss. It was 
prohably assoctated with small vessel disease 
and occurred at levels of intraocular pressure 
which were normal or just above normal, and 
with or without adverse perfusion pressure at 
the optic nerve head. (11 figures, 9 
references )—-R. Theodore Goldberg 


CONGENITAL FIBROSIS SYNDROME. Craw- 
ford, J. S. (Department of Ophthalmology, 
The Hospital for Sick Children, 555 Uni- 
versity Avenue, Toronto 101, Ontario, 
Canada), Canad. J. Ophth. 5 :331-336, 
Oct. 1970. 


Sixteen patients with congenital fibrosis of 
all the extraocular muscles and the levator 
muscle, are reviewed. There is frequently a 
family history with autosomal dominant inher- 
itance. All 16 held the head tilted backward 
with the chin elevated and all had bilateral hy- 
potropia with eyes fixed in a downward posi- 
tion 20 to 30 degrees below the horizontal. 
Eleven patients showed jerky convergent 
movements on attempted upward gaze. In most 
` cases, vertical muscle surgery on the recti did 
not elevate the eyes enough, and the author 
' recommends a 6 mm recession of the inferior 
rectus and resection of the superior rectus to 
obtain best results. Eleven of 16 patients had 
fascia lata suspension operations for ptosis de- 
spite the absence of Bell's phenomenon. The 
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lids were raised above the pupils, but not as 
high as in those cases where a Bell’s phenome- 
non was present. Surgery can offer cosmetic 
improvement and symptomatic relief from fa- 
tiguing head positions. (6 figures) —R. Theo- 
dore Goldberg 


SEVERE APLASTIC ANEMIA AS A COMPLICA- 
TION OF ACETAZOLAMIDE THERAPY. Rent- 
iers, P. K., Johnston, A. C. and Buskard, 
N. (Department of Ophthalmology, Uni- 
versity of British Columbia, 2550 Willow 
Street, Vancouver 9, British. Columbia, 
Canada), Canad. J. Ophth. 5:337-342. 
Oct., 1970. 


A patient with chronic open-angle glaucoma 
who was treated with Diamox for sever 
months, developed severe aplastic anemia. The 
ophthalmologist should be alert to the symp- 
toms and signs of aplastic anemia, which are 
weakness, pallor, hemorrhages, ecchymoses, 
and a decreased resistance to infections. The 
peripheral blood shows depression of red anc 
white blood cells and platelets. The marrow 1s 
fatty and hypocellular. During this patient’s 
severely anemic period, the relative ischemia 
of the optic nerve head allowed further nerve 
fiber bundle infarction to occur despite norma: 
intraocular pressures. (5 figures, 2 references) 
—R. Theodore Goldberg 


PEDUNCULATED MALIGNANT MELANOMA OT 
CONJUNCTIVA. Watson, A. G., Campbell. 
J. S., Tolnai, G. and Hill, D. P. (Dept. of 
Ophthalmology, Ottawa General Hospital, 
Ottawa, Canada), Canad. J. Ophth. 5:386- 
391, Oct., 1970. 


There is a predilection of precancerous me- 
lanosis and junctional nevi for the limbic and 
caruncular areas. Pedunculation suggests a 
good prognosis generally and extensive local 
excision of such lesions may be indicated in 
exceptional cases where there is pedunculation 
and no sign of spread of the neoplasm. (6 fig- 
ures, 22 references )—-R. Theodore Goldberg 


JAPANESE JOURNAL OF 
OPHTHALMOLOGY 
ELECTRON MICROSCOPIC OBSERVATIONS ON 


REACTIONS OF RETINAL MULLER CELLS 
UNDER PATHOLOGICAL CONDITION. Uga, S. 
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and Katsume, K. (Department of Oph- 
thalmology, Kyushu University, Fu- 
kuoka), Jap. J. Ophth. 13:223-236, Oct- 
Dec., 1970. 


Under certain conditions Muller cell pro- 
cesses may penetrate the inner limiting mem- 
brane and grow into the vitreous. The Muller 
cells may also phagocytose disintegrated reti- 
nal cells. (15 figures, 26 references)—Paul A. 
Hein, Jr. 


ULTRASTRUCTURAL OBSERVATION ON THE 
CORNEA OF HURLER SYNDROME. Matsuda, 
H., Satke, Y. and Katsumata, H. (Depart- 
ment of Ophthalmology, Hokkaido Uni- 
versity School of Medicine, Sapporo), 
Jap. J. Ophth. 14:237-246, Oct-Dec., 
1970. 


The cellular elements of the cornea of a pa- 
tient with Hurler’s syndrome showed vacuoles 
containing substances apparently secreted 
through clefts in the cell membrane. These 
vacuoles are felt to be specific for Hurler’s 
syndrome. (8 figures, 3 tables, 19 references) 
—Paul A. Hein, Jr. 


FALSE OR EXAGGERATED NARROWNESS OF 
RETINAL ARTERIOLES IN HYPERTENSIVES— 
COMPARATIVE STUDY OF COLOR AND FLUO- 
RESCEIN FUNDUS PICTURE IN HYPERTEN- 
sives. Matsumoto, K. (Department of 
Ophthalmology, Surugadai, Nihon Uni- 
versity Hospital, Tokyo), Jap. J. Ophth. 
14:263-268, Oct.-Dec., 1970. 


The irregularity of the retinal arterioles in 
hypertensives is reduced or eliminated when 
these arterioles are studied by fluorescein an- 
giography. This is thought to be the result of 
perivascular retina! cloudiness. (6 figures, 6 
tables, 3 references )—-Paul A. Hein, Jr. 


INVESTIGATIVE OPHTHALMOLOGY 


ULTRASTRUCTURE OF “TUBULAR BODY” IN 
THE ENDOTHELIAL CELLS OF THE OCULAR 
BLOOD VESSELS. Matsuda H. and Sugiura, 
S. (Department of Ophthalmology, Hok- 
kaide University School of Medicine, 
Sappor, Japan), Invest. Ophth. 9 :919-925, 
Dec., 1970. 
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Characteristic tubular bodies were detected 
with great regularity in the endothelial cells of 
the blood vessels of human eyes, normal and 
pathologic, as well as in growing vessels in 
rabbit corneas. These bodies in the mature 
form are shaped like a cylindrical rod with an 
internal tubular structure, bounded by a limit- 
ing membrane of unit membrane type. It is in- 
teresting that they are numerous in some in- 
stances of Behcet's disease. (11 figures, 5 ref- 
erences )—Authors’ abstract l 


EXPERIMENTAL MYOPIA IN RABBITS. Tokoro, 
T. (Department of Ophthalmology, Wash- 
ington University School of Medicine, 
660 S. Euclid, St. Louis, Mo.), Invest. 
Ophth. 9:926-934, Dec., 1970. 


About 1 diopter (D) myopic change was in- 
duced experimentally in rabbit eyes by raising 
the body temperature and increasing the intra- 
ocular pressure with a specially designed suc- 
tion cup. The myopic changes only took place 
when the body temperature was 41 to 43°C, 
intraocular pressure was above 40 mm Hg, 
and topical atropine was given. Eyes subjected 
to repeated high pressure after the initial ex- 
periment exhibited greater changes. It seemed 
that imbalance between the intraocular pres- 
sure and elastic properties of the eye coat pro- 
duced myopia. (5 figures, 13 references)—Au- 
thor's abstract 


OCULAR RIGIDITY AND DECAY CURVES ANA- 
LYZED BY TWO NONLINEAR SYSTEMS. Lyon, 
C., McEwen, W. K. and Shepherd, M. D. 
(Francis I. Proctor Foundation for Re- 
search in Ophthalmology and the Depart- 
ment of Ophthalmology, University of 
California Medical Center, San Francisco, 
Calif.), Invest. Ophth, 9:935-945, Dec., 
1970. 


A mathematical approximation technique 
has been used for the analysis of pressure-vol- 
ume and decay curves to see which concept of 
the mechanical properties of the coats of the 
eye tis the more valid: Friedenwald’s concept 
that the outer coats are nonlinear elastic or a 
recent concept that the outer coats are nonlin-' 
ear viscoelastic. With such an approach we 
can analyze equally well by both systems the ^ 
pressure-volume curves, but not the decay 
curves. From a single eye two decay curves 
may be obtained, their positions depending on 
whether the eye is kept at an elevated pressure 
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“for a long or a short time. These decay curves 
cannot be analyzed or matched without con- 
ceding that the outer coats of the eye are vis- 
coelastic. By means of pressure-volume and 
decay curves, it is thus possible to obtain quan- 
titative data on the fundamental nonlinear vis- 
coelastic properties of the enucleated human 
eye. (12 figures, 5 tables, 11 references)— 
Thomas M. Aaberg 


CORTICOSTEROID PROVOCATIVE TESTING. Le- 
Blanc, R. P. Stewart, R. H. and Becker, 
B. (Department of Ophthalmology, 
Washington University School of Medi- 
cine, St. Louis, Mo.), Invest. Ophth. 9: 
946-948, Dec., 1970. 


Topical corticosteroid provocative testing 
for three to eight weeks was carried out on 
three groups of patients in order to evaluate 
effects on aqueous dynamics and visual fields. 
All changes were reversible and no long-term 
effects were noted. (1 table, 14 references )— 
Authors’ abstract 


EFFECTS OF HYDROXYPROPYL METHYLCELL- 
ULOSE AND POLYVINYL ALCOHOL ON 
INTRAOCULAR PENETRATION OF TOPICAL 
FLUORESCEIN IN MAN. Waltman, S. R. 
and Patrowicz, T. C. (Department of 
Ophthalmology, University of Florida, 
Gainesville, Fla.), Invest. Ophth. 9:966- 
970, Dec., 1970. 


A slit lamp fluorophotometer was used to 
measure penetration of topical 2% fluorescein, 
in various vehicles, into human eyes. The tech- 
nique provides a sensitive method for measur- 
ing attained fluorescein concentrations in the 
anterior segment of the eye. One-half per cent 
hydroxypropyl methylcellulose significantly 
increased the penetration of the drug as com- 
pared to penetration with 1.4% polyvinyl alco- 
hol or aqueous solutions. Doubling the concen- 
tration of fluorescein in the vehicles doubled 
the attained intraocular concentrations. Very 
little of the applied drug penetrated into the 


“anterior segment. (2 figures, 4 tables, 11 refer- 
_ences )—Authors’ abstract 


( ARGON LASER PHOTOTHERAPY OF PSEUDO- 


* 


MONAS CORNEAL ULCERS. Fromer, C. and 
L'Esperance, F. (Department of Oph- 
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thalmology, Columbia University, New 
York, N.Y.), Invest. Ophth. 10:1-8, Jan., 
1971. 


A new technique with the use of argon laser 
irradiation of Pseudomonas organisms stained 
with fluorescein-tagged antibody has proved 
beneficial in the treatment of these particular 
corneal ulcers in rabbits. Eleven of thirteen ul- 
cers became negative by culture after laser 
phototherapy. This specific phototherapy in- 
troduces a concept that may have significance 
in future clinical studies. (4 figures, 1 table, 19 
references )}—Thomas M. Aaberg 


ELECTRON MICROSCOPIC STUDIES ON Fucus’ 
COMBINED DYSTROPHY I. POSTERIOR POR- 
TION OF THE CORNEA. Iwamoto, T. and 
DeVoe, A. G. (Department of Ophthal- 
mology, Columbia University, 635 W. 
165th St. New York, N. Y.), Invest. 
Ophth. 10:9-28, Jan., 1971. 


Seven corneal buttons of typical Fuchs’ 
combined dystrophy were studied with the 
electron microscope. Descemet’s membrane 
was markedly thickened in six cases and 
showed various structural alterations. Five 
different regions could regularly be distin- 
guished in the pathologic Descemet's mem- 
brane in all cases. From anterior to posterior 
they were (1) "anterior banded region" with 
1,000 A-banded pattern, (2) “non-banded re- 
gion," without clear banding (these regions 
are seen in normal corneas); (3) “posterior 
banded region” filled with 1,000 A-banded ma- 
terial (“warts” are formed by its partial back- 
ward protrusions); (4) “border region” com- 
posed of groups of “thin fibrils,” "long-spacing 
bundles" of 1,000 A periodicity with two types 
of banded pattern, and "basement membrane- 
like material’; and (5) “fibrillar region" 
which consists of “basement membrane-like 
material” and collagen fibrils. (32 figures, 47 
references )—Thomas M. Asberg 


ELECTRON MICROSCOPIC STUDIES ON Fucus’ 
COMBINED DYSTROPHY JI. ANTERIOR POR- 
TION OF THE CORNEA. Iwamoto, T. and 
DeVoe, A. G. (Department of Ophthal- 
mology, Columbia University, 635 W. 
165th St, New York, N.Y.), Invest. 
Ophth. 10:29-40, Jan., 1971. 


Anterior portions of the central corneas of 
Fuchs’ combined dystrophy were studied with 
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the electron microscope. The epithelium 
showed various grades of cellular edema, 
mostly in the basal layer sometimes coalescing 
to form subepithelial bullae. Alterations of the 
subepithelial region paralleled or followed the 
epithelial changes. Active fibroblasts and colla- 
gen fibrils formed large subepithelial masses 
of connective tissue. Alterations of Bowman’s 
layer and stroma were less marked, although 
some changes were seen in the stroma as com- 
pared with normal controls. All this indicates 
that the changes in the anterior cornea in 
Fuchs’ dystrophy are secondary to the involve- 
ment of the posterior portions. (29 figures, 19 
references )}—Thomas M. Aaberg 


OUTER SEGMENT PRODUCTION AND RE- 
MOVAL IN THE DEGENERATION RETINA OF 
THE DYSTROPHIC RAT. Herron, Jr., W. L., 
Riegel, B. W. and Rubin, M. L. (Depart- 
ment of Ophthalmology, College of Medi- 
cine, University of Florida, Gainesville, 
Fla.), Invest. Ophth. 10:54-63, Jan., 1971. 


The pigment epithelium of the dystrophic 
rat, as studied by autoradiography, shows an 
inability to remove its rod outer segment mate- 
rial. By 36 days of age, photoreceptor outer 
segment production in the dystrophic rat grad- 
ually ceases, although uptake of amino acids 
by the inner segment still appears normal. The 
first outer segment material which the devel- 
oping dystrophic rat produces is still adjacent 
to the pigment epithelium 120 days later. Sub- 
sequently produced outer segment material is 
removed first apparently, suggesting that the 
removal of this material may be through the 
inner retina. (5 figures, 2 tables, 4 references) 
—Thomas M. Aaberg 


ELECTRON MICROSCOPIC STUDY OF HEREDI- 
TARY CORNEAL EDEMA. Kanai, A., Walt- 
man, S., Polack, F. M. and Kaufman, H. 
E. (Department of Ophthalmology, Col- 
lege of Medicine, University of Florida 
and the Veterans Administration Hospi- 
tal, Gainesville, Fla.), Invest. Ophth. 10: 
89-99, Feb., 1971. 

Hereditary corneal edema, a previously un- 
described corneal dystrophy thought to be 
transmitted as a dominant trait, was present 
in five family members. Electron microscopic 
studies of a corneal button from one member 
who had penetrating keratoplasty showed ab- 
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sence of the epithelial basement membrane, 
large fibril-free "lakes" in the middle and-pos- 
terior stroma, irregular undulating Descemet's 
layer and an abnormal Z to 3 cell layer replac- 
ing the endothelium. (14 fgures, 12 refer- 
ences— Thomas M. Aaberg 


EXPERIMENTAL REHYDRATION OF CRYOPRE- 
SERVED CORNEAL TISSUE. Edelhauser, H. 
F., Van Horn, D. L., Gallun, A. B. and 
Schultz, R. O. (Departments of Physiel- 
ogy and Ophthalmology, Medical College 
of Wisconsin), Invest. Ophth. 10:100- 
107, Feb., 1971. 


Changes in total water and electrolyte con- 
tent were measured in corneas following cryo- 
preservation and following experimental rehy- 
dration of the cryopreserved-thawed tissue in 
an albumin-NaCl solution, Kinsey medium, or 
in vivo in aqueous humor. During the cryo- 
preservation procedure the corneal tissue be- 
comes dehydrated and loses intracellular po- 
tassium and sodium. Experimental rehydration 
of the cryopreserved tissue in Kinsey medium 
restores the Na+ and water content to control 
values, but corneal K+ remains decreased. 
Corneas rehydrated in albumin-NaCl regained 
only the normal water content; whereas, cor- 
neas rehydrated in vivo in aqueous humor re- 
gained the normal water content and sodium 
concentration over a two-hour period, while 
corneal potassium showed a slight increase 
throughout the two-hour period. (5 figures, 4 
tables, 13 references )—Authors’ abstract 


CORNEAL EXPOSURE. SODIUM CONCENTRA- 
TION IN AQUEOUS AND LENS CHANGES. 
Bronson, L. J. and Lazar, M. (Depart- 
ment of Ophthalmology, Mount Sinai 
School of Medicine, City University of 
New York, New York, N.Y.), Invest. 
Ophth. 10:144-146, Feb., 1971. 


In this experiment, changes in the colliga- 
tive properties of hamster aqueous were mea- 
sured as related to corneal exposure and the 
development of lens opacity. A rise of sodium , 
concentration of aqueous was found to parallel 
the appearance and progression of lens opacity. 
indicating the sodium exerted on osmotic 
effect on the lens. This is consistent with the 
speculated relationship between corneal expo- 
sure and reversible cataracts. (1 figure, 7 ref- 
erences)— Thomas M. Aaberg 
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! JCATION CHANGES IN THE LENS AND AQUE- 


| 


OUS DURING THE INDUCTION OF ACUTE 
REVERSIBLE LENS OPACITY IN THE HAM- 
STER. Peterson, L. H. (John E. Weeks In- 
stitute for Advancement of Ophthalmol- 
ogy, University of Oregon Medical 
School), Invest. Ophth. 10:147-150, Feb., 
1971. 


The induction of acute reversible lens opaci- 
ties in the Syrian hamster following corneal 
exposure and phenylephrine mydriasis is ac- 
companied by an increase in the sodium and 
potassium concentration and a decrease in the 
water content of the lens. There is a simulta- 
neous increase in sodium concentration in the 
aqueous humor. Final analysis of the effect of 
various drugs on these lens opacities should 


_, reveal that the potentiation of cataracts is pro- 


ee 


p^ 


* 


portional to the effect on evaporation of the 
cornea or aqueous production or both. (2 ta- 
bles, 10 references )—Authors’ abstract 


KLINISCHE MONATSBLATTER FUR 
AUGENHEILKUNDE 


INDICATION FOR IRRADIATION THERAPY IN 
OPHTHALMOLOGY. (German) Haye, C. 
and Calle, R. (23 bis., Avenue Niel, Paris 
17 e, France), Klin. Mbl. Augenh. 156: 
761-770, June, 1970. 


Lid epitheliomas, retinoblastomas and ra- 
diosensitive tumors of the orbit (lymphoid tu- 
mors) should be irradiated after tumor diag- 
nosis through biopsy. Epitheliomas: small, su- 
perficial lesions (up to 1.5 cm in diameter and 
0.5 cm in thickness) receive contact irradia- 
tion (a total of 4800 r cutaneous dose in 10 to 
12 sessions). Middle-sized tumors are conven- 
tionally irradiated with total doses of 4600 to 
6000 r/field over 5 to 6 weeks. Extensive le- 
sions receive 6500 to 8000 r beta-irradiation 
(betatron) over 6 to 7 weeks. Healing occurs 
in 75% of these cases. Retinoblastomas : When 
enucleation reveals optic nerve invasion, beta 
irradiation is indicated. In smaller tumors 
(less than 4 prism diopters prominence and 

-less than % of the fundus involved) chemo- 
therapy in combination with beta-irradiation 


“cures about 80% of the patients. Orbital tu- 


mors: Lymphocytic tumors, lymphosarcomas 
and reticulosarcomas should be treated with 
3000 to 5000 r conventional irradiation; the re- 
gional lymph nodes with cobalt irradiation. 


Complications involving the  radiosensitive 
structures of the eye are rare, when all avail- 
able precautions are strictly observed. (3 fig- 
ures, 1 reference) —Helmut Buettner 


RETINAL ADHESION AFTER CRYOSURGICAL 
APPLICATION. (German)  Lincoff, H., 
O’Connor, P. and Kreissig, I. (New 
York, N.Y., 10022/USA, 440 East 57. 
Street; 53 Bonn, Univ. Augenklinik, 
West-Germany), Klin. Mbi. Augenh. 156: 
771-783, June, 1970. 


The strength of the cryosurgical adhesion 
varies directly with the strength of application 
(200 to 1850 mg adhesive force). However the 
adhesive strength of a diathermy lesion does 
not relate to the strength of application. The 
range of its adhesive strength is approxi- 
mately the same after cryopexy. The retinal 
adhesion due to the thermal damage occurs 
when Muller cell cytoplasm infiltrates newly 
formed pigment epithelium or Bruch’s mem- 
brane. (11 figures, 5 references )}—Helmut Bu- 
ettner 


PHOTO-COAGULATION OF RETINAL LESIONS 
AFTER PERFORATING INJURIES. (German) 
Ullerich, K. and Kammann, J. (46 Dort- 
mund, Beurhausstrasse 40, Krankenan- 
stalten Augenklinik, West-Germany), 
Klin. Mbl. Augenh. 156:783-807, June, 
1970. 


The prognosis of perforating injuries of the 
eye is especially poor when the vitreous cavity 
has been opened and the retina has been dam- 
aged. The prognosis is adversely affected by 
the occurrence of a retinal detachment. The 
detachment usually arises from a retinal break 
produced by the foreign body or the surgeon 
when attempting its extraction, traumatically 
induced vitreous traction or shrinkage of su- 
perficial retinal scars. In order to prevent 
these posttraumatic retinal detachments, 42 out 
of 372 patients with perforating injuries and 
involvement of the posterior parts of the eye 
received photocoagulation treatment of the 
posterior pole lesions. It is important, to limit 
photocoagulation to the smallest necessary in- 
tensity and area, in order to avoid retinoschi- 
sis, retinal breaks or shrinkage of the retinal 
surface. Forty out of these 42 patients showed, 
29 months later, a favorable anatomical and 
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functional result. (4 figures, 2 tables, 21 refer- 
ences )——-Helmut Buettner 


COMPUTER APPLICATION IN CLINICAL ELEC- 
TRORETINOGRAPHY. (German) Schmidt, 
B. and Straub, W. (355 Marburg/Lahn, 
Univ. Augenklinik West-Germany), Klin. 
Mbl. Augenh. 156:808-820, Tune, 1970. 


small ERG potentials, for example in cases 
of retinitis pigmentosa or when lid margin 
electrodes have to be used (uncooperative 
children, corneal diseases) can not be recorded 
with the regular set-up. In such cases, by using 
a computer, which averages the data of re- 
peated recordings, a diagnostic ERG can be 
obtained. The computer ERGs of normal chil- 
dren and adults with special regard to the 
range of the a- and b-wave amplitudes and 
their latencies are reported. The authors pre- 
sent the ERG data in cases of RLF, vitelliform 
cyst of the macula, microphthalmus with con- 
genital cataract, retinal degeneration, corneal 
ulcer and symblepheron. (7 figures, 6 tables, 13 
references )—Helmut Buettner 


DISTURBANCES OF VISUAL SENSATIONS IN 
BI-TEMPORAL HEMIANOPSIA AND DISPLACE- 
MENT OF THE VISUAL AXES. (German) 
Nachtigaller, H. and Hoyt, W. F. (46 
Dortmund, Beurhausstr. 40 Augenklinik ; 
U. C. Medical Center, Moffit, Parnassus 
San Francisco, Calif. 94122), Klin. Mbl. 
Augenh. 156: 821-836, June, 1970. 


The authors describe some sensory phenom- 
ena in bitemporal hemianopsia which are ex- 
plained by the existence of a cuneiform field 
behind the point of fixation from which no 
picture objects can be recognized. These phe- 
nomena become manifest through a displace- 
ment of the visual axes towards each other. 
The two intact nasal halves of the visual field 
which in the binocular visual act in orthopho- 
ria meet in the vertical line running through 
the point of fixation, are separated, partially 
placed above each other or displaced vertically 
at the deviation of the visual axes into conver- 
gence or in vertical direction. Thus surprising 
sensory phenomena arise which are discussed 
in detail (extinction of objects, middle field 
diplopia, vertical shifts of images, shortening 
and prolongation effects). (17 figures, 4 refer- 
ences)—-Authors’ abstract 


OCULAR 
Ricker, 


NEUROMYOTONY. 
K. and Mertens, 


(German) 
H. G. (87 
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Würzburg, Neurol. Univ. Klinik, West 


Germany), Klin. Mbi. Augenh. 156:837- 
842, June, 1970. 


Hypersensitivity and spontaneous potential 
formation due to pathologic changes in motor 
nerve membranes are called “parabiosis.” This 
condition is well known in skeletal muscles, 
but has not yet been described as occurring in 
ocular muscles. A 42-year-old female com- 
plained about sudden and repeated occurrence 
of a short-lasting convergent strabismus of the 
left eye with diplopia. EMG examination te- 
vealed a pathologic activity of the peripheral 
neurogenic type, causing a spasm of the inter- 
nal rectus muscle. Since other etiological fac- 
tors (brain stem lesion, basal aneurysm, thy- 
roid problem, orbital myositis) could be ex- 
cluded and a membrane stabilizing medication 
(carbamazepine) made the disturbance disap- 
pear immediately, the authors call this a case 
of ocular neuromyotony. (3 figures, 6 refer- 
ences )—Helmut Buettner 


CONCENTRATION DYNAMICS OF TETRACY- 
CLINE IN THE HUMAN AQUEOUS HUMOR 
AFTER ORAL ADMINISTRATION. (German) 
Knothe, H., Moog, E., Vogel, F. and Fa- 
bricius, K. (6 Frankfurt a. M., Paul-Ehrl- 
ich-Str. 40, Hygiene Inst. d. Univ. and 23 
Kiel, Hehewischstr. 2 Univ. Augenklinik, 
West-Germany), Klin. Mbl. Augenh. 156: 
843-850, June, 1970. 


One hundred and fifty-six patients with cat- 
aract received, at different times before sur- 
gery, one or several oral doses of 500 mg tet- 
racycline. At the start of the operation, both 
serum and aqueous humor were withdrawn 
and their tetracycline content determined in 
the agar-plate diffusion test. In comparison to 
the values reported in the literature, the elimi- 
nation of tetracycline from the serum is some- 
what retarded, which might be due to the high 
average age of our patients (72 years). After 
equalization by diffusion the aqueous humor 
level amounts to only 16 to 17% of the serum 
level or, if put in relation to the non-protein- 
bound portion of tetracycline in the serum, to 


24% + 2.5 of the plasma water level. After: 


three doses of 500 mg tetracycline at intervals 


of eight hours, levels of tp to 1.2 ug/ml are” 


reached in the aqueous humor. In the case of 
an intraocular inflammation with reduced 
blood-aqueous-barrier, effective aqueous hum- 
or concentrations of between 3 and 5 ug/ml 
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ES be expected because of the slight affinity 
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f tetracycline to the serum protein when 
given in the aforementioned dosage. In the 
treatment of intraocular bacterial infections 
tetracycline itself should be given preference 
instead of its derivatives pyrrolidino-methyl- 
‘tetracycline and demethylchlortetracycline. (2 
figures, 2 tables, 24 references)—A uthors' ab- 
stract 


COLOBOMA OF IRIS AND CHOROID IN XYY- 
'SYNDROME. (German) Schwinger, E. and 
Wiebusch, D. (53 Bonn, Stiftsplatz 12, 
Univ. Inst. f. Gerichtl, Med. ; 53 Bonn-Ve- 
nusberg, Univ. Augenkl Bonn, West- 
Germany), Klin. Mbl. Augenh. 156 :873- 
877, June, 1970. 


Ocular malformations can be related to 
chromosomal aberrations such as a luxated 
lens in 47 XYY-syndrome. The authors report 
another ocular defect, which might have been 
caused by this chromosomal aberration. Cyto- 
genetic investigations in a 19-year-old man 
with a large coloboma of the iris and the cho- 
roid revealed a 47 XYY-karyotype. The pa- 
tient also had above average height, psychic 
and social problems (prison inmate) and go- 
nadal atrophy, features known to occur in 47 
XYY chromosome aberrations. (2 figures, 23 
references )—Helmut Buettner 


NEUROLOGY 


EPISODIC BLINDNESS AS A LATE EFFECT OF 
HEAD TRAUMA. Kooi, K. A. (Electro-en- 
cephalography Laboratory, University of 
Michigan Medical Center, Ann Arbor), 
Neurology 20:569-573, June, 1970. 

Three patients who had episodic blindness 
as a major complaint some years following 
head trauma were shown to have significant 
deviations in the responsivity of the visual sys- 
tem to series of photic stimuli. It was postu- 
lated the symptom represented an inhibitory 


visual seizure. (3 figures, 10 references) —]Joel 
- G. Sacks 


INTERNUCLEAR OPHTHALMOPLEGIA AS AN 
EARLY SIGN OF BRAINSTEM TUMORS. Co- 
gan, D. G. and Wray, S. H. (Howe Labo- 
ratory, Massachusetts Eye and Ear Infir- 
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mary, 243 Charles Street, Boston), Neu- 
rology 20:629-633, July, 1970. 


Six patients with tumors of the brainstem 
are described in whom internuclear ophthal- 
moplegia was a prominent feature. This syn- 
drome is an unusual feature of tumors and 
may lead to confusion with demyelinative dis- 
ease. (2 figures)—Authors' abstract 


New ENGLAND JOURNAL 
OF MEDICINE 


TRANSIENT CORTICAL BLINDNESS: STILL AN 
“OVERLOOKED” SYNDROME? Carmola, J. 
R. and Harris, B. S. (Dartmouth Affili- 
ated Hospitals), New England J. Med. 
282:1325, June, 1970. 


Three cases of transient cortical blindness 
following head injury are described out of 
only 267 neurosurgical patients seen in an 
emergency room. The paucity of clinical re- 
ports and further investigation of this entity 
suggest that this is an “overlooked” syndrome. 
(4 references)—Joel G. Sacks 


TAY-SACHS DISEASE: DETECTION OF HETERO- 
ZYGOTES AND HOMOZYGOTES BY SERUM 
HEXOSAMINIDASE ASSAY. O'Brien, J. 5. 
Okada, S., Chen, A. and Fillerup, D. L. 
(Department of Neurosciences, School of 
Medicine, University of California, San 
Diego), New England J. Med. 283:15-20, 
July, 1970. 


A fluorometric method showed the activity 
of hexosaminidase A to be markedly deficient 
in serum specimens from nine patients with 
Tay-Sachs disease. Parents (obligate hetero- 
zygotes) of children with Tay-Sachs disease 
had levels of hexosaminidase A that were in- 
termediate between those found in affected 
children and those in control groups. No over- 
lap was found between values for this enzyme 
in serums from heterozygotes, healthy controls 
and homozygotes. (6 figures, 2 tables, 5 refer- 
ences )—Joel G. Sacks 


OPHTHALMIC RESEARCH 


OcULAR SIDE-EFFECTS OF LONG-TERM IM- 
MUNOSUPPRESSIVE THERAPY IN RECIPI- 
ENTS OF CADAVER KIDNEY TRANSPLANTS. 
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Zaruba, R. K. and Scheitlin, W. (Univer- 
sity of Zurich, Kantonsspital Zurich), 
Ophth. Res. 1:21-30, 1970. 


This is a report of an ophthalmologic survey 
of 28 bilaterally nephrectomized patients with 
a unilateral cadaver kidney transplant, kept 
under a continuous immunosuppressive ther- 
apy for up to 48 months. Two types of cata- 
racts were delineated: anterior subepithelial 
and posterior subcapsular cataracts, brought 
about by the corticosteroid treatment, and 
“Glaukomflecken”—like, subepithelial spots, 
possibly induced by a transient failure of the 
kidney transplant. (4 figures, 5 tables, 15 ref- 
erences )—~Authors’ abstract 


THE RELATIONSHIP BETWEEN ERG AND 
VER. van Lith, G. H. and Henkes, H. E. 
(Eye Clinic, Medical Faculty, 
Rotterdam), Ophth. Res. 1:40-47, 1970. 


From a comparison between local cone-ERG 
and VERs, elicited with disc and ring stimuli, 
it appeared, that the local cone ERG 1s highest 
in the macular region, because it 1s only depen- 
dent on the number of cones stimulated. The 
VER, too, is mainly determined by the central 
retinal area. Apart from the high cone density 
in the macular region this is also due to the 
fact, that the contribution of the central cones 
is higher than that of the peripheral cones. 
This is caused partly through the convergence 
of the extra-foveal cones in the ganglion cells, 
partly through the localization of the retinal 
projection in the area striata. (4 figures, 17 
references )—Authors abstract 


ULTRASTRUCTURAL CHANGES IN THE RAT 
PHOTORECEPTOR INNER SEGMENT DURING 
EXPERIMENTAL CHLOROQUINE RETINOP- 
ATHY. Solze, D. A. and McConnel, D. G. 
(Ohio State University, Columbus, Ohio), 
Ophth. Res. 1:140-148, 1970. 


Hooded rats were given chloroquine phos- 
phate (Aralen) over an eight month period 
during which regular indirect ophthalmoscopic 
examinations were performed. When retinal 
or anterior ocular changes were observed in 
poisoned rats, retinas were prepared for elec- 
tron microscopy. Significant ultrastructural 
changes were localized in the inner segments 
of the receptor cells, where mitochondrial 
swelling, disappearance of the ciliary process 
and disorganization of the endoplasmic reticu- 
Ium were observed, Observations were consis- 
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tent with previous clinical, light microscopi 
and electroretinographic findings. (3 figures, 1 
table, 27 references) —A uthors/ abstract 


RESPONSE OF THE MOUSE LENS TO HIGH 
CONCENTRATIONS OF GLUCOSE OR GALAC- 
TOSE. Kuck, Jr., J. F. R. (Emory Univer- 
sity, Atlanta, Ga.), Ophth. Res. 1:166- 
174, 1970. 


In vitro studies show that the mouse lens 
exposed to elevated concentrations of glucose 
or galactose does not develop the changes 
which affect the rat lens under similar condi- 
tions, The young mouse lens (CFW strain) is 
resistant to the cataractogenic effect of a ga- 
lactose diet or alloxan diabetes. This species 
difference appears to reside in the lens itself 
since both sugars can accumulate in the mouse 


lens to reach levels comparable to those found ' 


in the rat lens exhibiting significant changes. 
(9 tables, 12 references )—Authors’ abstract 


THE EFFECT OF CHANGES IN ARTERIAL BLOOD 
PRESSURE ON THE RATE OF AQUEOUS 
HUMOUR FORMATION IN A PRIMATE. Bill, 
A. (Institute of Pharmacology, Uppsala, 
Sweden), Ophth. Res. 1 :193-200, 1970. 


The rate of aqueous humour formation in 
vervet monkeys was determined with a dilu- 
tion method during stepwise reductions in mean 
arterial blood pressure produced by bleeding 
the animals. The mean rate of aqueous humour 
formation at a mean arterial blood pressure of 
119 + 7 mm Hg was 2.64 + 0.22u 1/min (n = 
11)..Bleeding the animals to a pressure of 70 
to 90 mm Hg had little effect on the rate of 
aqueous formation. Further reductions in mean 
arterial blood pressure usually decreased aque- 
ous formation markedly. Interruption of the 
sympathetic supply to the eye under study had 
no appreciable effect on the relationship be- 
tween rate of aqueous humour formation and 
mean arterial blood pressure. (3 figures, 20 
references) —Author's abstract 


STATISTICAL INVESTIGATIONS OF INTRAOCU- 
LAR PRESSURE WITH GOLDMANN'S APPLA- 
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NATION TONOMETER. Bechrakis, E. (Uni-\ 
versity of Bonn, Germany), Ophth. Res. « 


1 :211-219, 1970. 


On the basis of 1,235 anamnestically healthy 
eyes, the author shows that intraocular pres- 
sure after transformation is of normal loga- 


a 
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rithmic distribution with a high degree of 


prohability and 1s not bimodal, at least not in 
the pressure range between 6 and 32 mm Hg. 
For this reason a division into "glaucoma" and 
“non-glaucoma” solely on the basis of intraoc- 
ular pressure without additional information is 


‘not permissible. (5 figures, 2 tables, 9 refer- 


ences )—Authors’ abstract 


BILATERAL LACRIMAL GLAND ENLARGEMENT 
ASSOCIATED WITH A DIFFUSE GAMMA GLOB- 
*ULIN ELEVATION. Yanoff, M., Nix, R. and 


Arvan, D. (University of Pennsylvania, 
Philadelphia), Ophth. Res. 1:245-253, 
1970. 


A patient with PAS-positive intranuclear 
plasma cell inclusions in the lacrimal gland is 
reported. Immunoelectrophoresis showed a 
diffuse elevation of the TgG and IgA fractions 
but a normal IgM fraction. No abnormal pro- 
teins (M-components) were found. (5 figures, 
12 references )—Authors’ abstract 


OPHTHALMOLOGICA 


THE HYPERPYREXIA SYNDROME AS COMPLI- 
CATION AFTER INTRAOCULAR OPERATIONS 
IN INFANTS. (German) Kintzel, H.-W. 
and Graupner, K. (Departments of Oph- 
thalmology and Pediatrics, the Academy 
of Medicine “Carl Gustav Carus," Dres- 
den, Germany), Ophthalmologica 160: 
385-390, 1970. 


In four infants with congenital cataracts, 
uncomplicated linear lens-extractions under 
halothane-nitrous oxide anesthesia were 
followed by fatal hyperpyrexia. Pre-existing 
brain damage, related in etiology to the cata- 
racts, is assumed to be a predisposing factor. 
Hourly temperature readings after the opera- 
tion and prompt use of antipyretics if the tem- 
perature rises 1°C above normal are recom- 
mended. (6 references )—~Peter C. Kronfeld 


GLAUCOMA AND DIABETES. (German) Hauff, 
D. (Eye Clinics of the Humboldt Univer- 


/ sity in Berlin and of the County Hospital 
Berlin-Friedrichshain), Ophthalmologica 


160 :391-397, 1970. 
In a series of 962 cases of primary glaucoma 


the prevalence of diabetes was 13%, that is, 
considerably higher than in unselected (gen- 
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eral) populations with corresponding age dis- 
tribution. (4 figures, 2 tables, 24 references )— 
Peter C. Kronfeld 


ANTERIOR VITREOUS CHANGES FOLLOWING 
CATARACT EXTRACTION BY CRYO-SURGERY. 
Joyce, M. and Sollom, A. W. (The Wolv- 
erhampton and Midland Counties Eye In- 
firmary), Ophthalmologica 160:398-402, 
1970. 


The authors’ material consisted of 100 eyes 
on which uncomplicated lens extractions by a 
standardized cryo-technique had been per- 
formed during the previous three years. The 
term anterior hyaloid membrane is used for 
the interface at which a change in optical den- 
sity can be seen between aqueous and vitreous. 
In 70 of the 100 eyes one or more holes were 
found in the anterior hyaloid membrane; 32 
cases had developed localized and 17 cases 
general spreading of vitreous into the anterior 
chamber. The vision was demonstrably dis- 
turbed only in the cases of general spreading 
of the vitreous. 

The percentage of holes in anterior hyaloid 
with consequent protrusion of vitreous was 
much higher than in other reported series 
where cataracts were extracted by other meth- 
ods. For this reason the authors consider it 
possible that we may see increased instances 
of postoperative complications following cryo- 
extractions. (5 references)—-Peter C. Kron- 
feld 


THE EFFECT OF ANTI-INFLAMMATORY 
DRUGS, CORTICOSTEROIDS AND TANDEARIL, 
UPON THE INTRAOCULAR PRESSURE. 
(French) Younessian, S. and Psilas, K. 
(University Eye Clinic Geneva, Switzer- 
land), Ophthalmologica 160:403-408, 
1970. 


In a series of 11 glaucoma suspects one eye 
was treated with 0.595 prednisolone t.i.d. and 
the other with a 10% ointment of Tandearil 
(oxyphenbutazone) b.id. During a test period 
of three weeks the corticosteroid produced sta- 
tistically significant rises in pressure and drops 
in outflow facility while the Tandearil-treated 
eyes showed no significant change in aqueous- 
dynamics. The latter observation was con- 
firmed in nine eyes with overt primary open- 
angle glaucoma in which the Tandearil-oint- 
ment was added to the pressure-normalizing 
medication. Cases of uveitis in which ocular 
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hypertension had developed under the influ- 
ence of topical corticosteroids, responded very 
well to topical Tandearil ointment, in terms of 
pressure as well as in terms of ocular inflam- 
mation. (2 tables, 8 references)—Peter C. 
Kronfeld 


DIFFERENTIAL MACULAR ILLUMINATION 
TESTS. Paul, 5. D. and Singh, K. M. (De- 
partment of Ophthalmology, Postgraduate 
Institute of Medical Education and Re- 
search, Chandigarh, India), Ophthalmo- 
logica 160:409-420, 1970. 


The test consists of measurements of the re- 
covery of the visual acuity following a stan- 
dardized amount of mild macular dazzle. As 
originally proposed by Baillart, white light 
was used for illumination of the macula. The 
authors of the present paper added dazzling 
and recovery measurements through red and 
green filters. They now present findings in 124 
controls and in 170 cases of macular lesions. 
In early macular degeneration or early angio- 
spastic maculopathy the response with the red 
filter 1s more delayed than that with the green 
filter; the reverse order is found in late macu- 
lar degenerations or healed angiospastic macu- 
lopathy. The differential macular illumination 
test allows recognition of macular degenera- 
tion when the ophthalmoscopic appearance of 
the macula is still normal. (8 tables, 5 refer- 
ences) —Peter C. Kronfeld 


REGARDING THE TECHNIQUE OF EYE EXAMI- 
NATIONS FOR STRABISMUS IN INFANTS AND 
SMALL CHILDREN. (German) Seba, J. (The 
Polyclinic of the County Institute for Com- 
munity Health, Rychnow and Knezüou, 
Czechoslovakia), Ophthalmologica 160: 
421-429, 1970. 


On the basis of extensive experience of eye 
examinations of newborns and small children 
the author has extended and refined Briickner’s 
transillumination test which was designed to 
give answers to the questions: 1) Is strabis- 
~ mus present, and 2) Is there a danger of am- 
blyopia? Between 1962 and 1964 the present 
author used his modification of the test for the 
examination of 1592 small children with ages 
ranging from four months to two and a half 
years. In 126 of these children the test re- 
vealed the presence of strabismus or of refrac- 
.tive conditions likely to lead to amblyopia. In 
the course of routine pre-school eye examina- 
tions the status of the entire population of 
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1592 children became known again. Of the 
children in whom the original test had been 
negative, eight had developed strabismus (be- 
tween the ages of three to five years) and nine 
showed a mild degree of amblyopia due to an 
anisometropia which had not been present or, 
had not been detected at the first examination. 
The author's method apparently yields the 
largest number of children at risk. (7 refer- 
ences) —Peter C. Kronfeld 


SCIENCE 


TESTING THE VISION OF CATARACT PATIENTS 
BY MEANS OF LASER-GENERATED INTER- 
FERENCE FRINGES. Green, D. G. (Dept. of 
Ophthalmology, University of Michigan, 
Ann Arbor), Science 168:1240-1242, 
1970. 

The fineness of the laser-generated interfer- 
ence fringe that the cataract patient can detect 
gives an indication of the potential for post- 
operative improvement in vision. (1 figure, 5 
references )—Joel G. Sacks 


CATARACTS PRODUCED IN RATS BY YOGURT. 
Richter, C. P. and Duke, J. R. (Psycho- 
biology Laboratory and Wilmer Eye 
Clinic, Johns Hopkins Hospital, Balti- 
more, Md.), Science 168:1372-1374, 1970. 
Rats kept on an exclusive diet of yogurt av- 

idly ate the yogurt, grew at a normal rate, 

were normally active, mated, conceived, and 
gave birth to normal, healthy litters. However, 
all of the rats developed cataracts. The cata- 
racts appear to be the same as those produced 

by diets with a high content of galactose. (3 

figures, 9 references )—Joel G. Sacks 


* 


SOUTHERN MEDICAL JOURNAL? 


MANAGEMENT OF OCULAR ADNEXAL AND 
MOTILITY PROBLEMS ASSOCIATED WIT{H 
MIDFACIAL FRACTURES, McCord, Jr., C. I9. 
(Department of Ophthalmology, Imorv. 
University School of Medicine, Atlanta,. ` 
Ga.), Southern Med. J. 63:842-848, Tuly,^ 
1970. 

The clinical course of 41 patients who suf- 


fered consecutive fractures to the mid-facial 
area is reviewed. Double vision is the most 
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IMPLANT CLUB TO MEET IN BUDAPEST 


The Second meeting of the Intra-Ocular Im- 
plant Club will be held in Budapest, at the conclu- 
sion of the European Ophthalmological Congress, 
on April 22, 1972. 'The morning session will be de- 
voted to intracameral lens implants and the after- 
noon to intracorneal prostheses. Short opening 
papers wil be read by members of the club. Any 

. ophthalmologist who wishes to attend will be wel- 
come. Inquiries should be addressed to Mr. Peter 
Choyce, F.R.C.S., Secretary, Intra-Ocular Implant 

L- Club, 45 Wimpole Street, London, WIM 7 DG, 

| England. 


PEDIATRIC COURSE: AMERICAN UNIVERSITY 
OF BEIRUT 


The department of ophthalmology of the Ameri- 
can University medical center, Beirut, Lebanon, is 
offering a course on pediatric ophthalmology De- 
cember 3-4, 1971. Guest speakers will be Jules 
François and Gunter K. von Noorden. 

Additional information may be obtained from 
Camille S. Matta, M.D., Chairman, Department of 
Ophthalmology, School of Medicine, American 
University, Beirut, Lebanon. 


SYMPOSIUM : PATHOLOGIC EFFECTS OF LIGHT ON THE 
RETINA 


On September 19, 1971, a joint meeting of the 
Association for Research in Vision and Ophthal- 
mology and the American Academy of Ophthal- 
mology and Otolaryngology will be held in Las 
Vegas, Nevada, convention city. The participants 
and their topics are as follows: 

Introduction, Lorenz E. Zimmerman (Washing- 
ton, D.C.), moderator; Solar retinopathy in man: 
Clinical features, course, and recovery: Robert 
Penner, (Chula Vista, California) ; Photic macu- 
lopathy in rhesus monkeys: Clinical features, 
course, and recovery: Mark D. M. Ts'o (Wash- 
ington, D.C.) ; Foveomacular retinitis, an impor- 
tant problem in military medicine: Clinical features 
and course: Bernard R. Blais (San Diego, Califor- 
nia); Foveomacular retinitis: Evidence that sun 
gazing is causative: Budd Appleton (Washington, 
D.C.); Effects of prolonged exposure of rabbit 
AM retina to low intensity light: Theodore Lawwill 

(Louisville, Kentucky) ; Damage to primate retina 

produced by low intensity light: Toichiro Kuwa- 

bara (Boston, Massachusetts); Relationship of 
vitamin A deficiency to damaging effects of low 
intensity light: Werner K. Noell (Buffalo, New 

York); Experimental and therapeutic aspects of 
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NEWS ITEMS 


CHALKLEY, M.D. 


700 North Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings and lectures 
must be received at least three months prior to the date of occurrence. 


photic damage to retina: Eliot L. Berson (Boston, 
Massachusetts); Summary and suggestions for 
further research, clinical and experimental: Frank 
W, Newell (Chicago, Illinois). 


ATLANTIC SECTION: ASSOCIATION FoR RESEARCH 
IN VISION AND OPHTHALMOLOGY 


The Atlantic section of the Association for Re- 
search in Vision and Ophthalmology will hold their 
1971 meeting at the Fontainebleau Hotel, Miam: 
Beach, Florida, November 1-3, 1971. 

Abstracts of papers are to be submitted by S«p- 
tember 1, 1971, to Douglas R. Anderson, M.D., 
Bascom Palmer Eye Institute, 1638 N.W. tF 
Avenue, Miami, Florida 33152. Advance registration 
is requested. 


OFFICERS ELECTED: AMERICAN OPHTHALMOLOGIC Af, 
SOCIETY 


At the recent meeting of the American Ophthal- 
mological Society held at the Homestead, Hot 
Springs, Virginia, Mav 24-26, 1971, the following 
officers were elected: President, Trygve Gundersen; 
Vice-President, Arthur G. DeVoe; Secretary-Trea- 
surer, Samuel D. McPherson, Jr.; Editor of Trans- 
actions, Clement McCulloch; Council, William F 
Hughes, Jr. 


MEDICAL ASSISTANCE PROGRAM 


The Medical assistance program (MAP) c’ 
Wheaton, Illinois, provides medical and surgical 
supplies to many hundreds of mission hospitals in 
more than 80 developing nations of the world. Close 
to 100 pharmaceutical and surgical supply firms do- 
nate their products for overseas use. They have 
shipped medical supplies worth more than $80 mil- 
lion to about 1000 medical missionaries. Those wh» 
are interested in donating good used instrument- 
and surgical equipment may write to MAP, Bos 
50, Wheaton, Illinois 60187, for further details. 
Would-be donors in the Chicago area may cal! 
Larry Dixon at 653-6010. 


SOFT LENS COURSE: UNIVERSITY OF FLORIDA 


A practical course on soft contact lenses, spou- 
sored by University of Florida, will be held Jan- 
uary 26-20, 1972, immediately preceding the Flov- 
ida Midwinter Seminar. 

The course is designed to provide practical in- 
struction in the selection, fitting, and use of :1l 
types of soft contact lenses. It will consist of lez- 
tures, round table discussions, demonstrations ard 
workshops on fitting techniques. Faculty will i=- 
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clude: J. Aquavella, J. Baldone, C. Black, V. Chi- 
quiar Arias, G. Feldman, M. Friedberg, A. Gasset, 
J. Hartstein, H. Kaufman, M. Poster, W. Sampson, 
M. Uotila, and K. Whitman. 

Registration fee is $100 for the seminar and $300 
for the seminar and workshop. Attendance will be 
limited and the deadline for applications is Decem- 
ber 1, 1971. For application forms and additional 
information please write to Antonio R. Gasset, 
M.D. Department of Ophthalmology, College of 
Medicine, University of Florida, Gainesville, Flor- 
ida 32601. 


Two MEETINGS: UNIveRSsIty OF Iowa 


The ocular microbiology and immunology group 
of the department of ophthalmology will meet on 
September 17, 1971, at the university. 

An international symposium on ocular inflamma- 
tory disease will be held in Iowa City on November 
3-4, 1971. 

Further information in regard to either meeting 
may be obtained from Bruce Golden, M.D., Uni- 
versity Hospitals, Department of Ophthalmology, 
University of Iowa, Iowa City, Iowa 52240. 


POSTGRADUATE COURSE: STATE UNIVERSITY OF 
New YORK 


The department of ophthalmology of the State 
University of New York Upstate Medical Center 
in Syracuse will present its 22nd annual postgradu- 
ate course in ophthalmology at the Hotel Syracuse, 
December 3-4, 1971. Guest speakers will be Joseph 
S. Haas, of Chicago, Marshall M. Parks, of Wash- 
ington, D.C., and David Paton, of Houston, Texas. 

The fee is $35. Enrollment is limited to 90 per- 
sons. For further information, contact James L. 
McGraw, M.D., State University of New York Up- 
state Medical Center, 750 East Adams Street, Syra~ 
cuse, New York 13210. 


POSTGRADUATE CONFERENCE: EsTELLE DoHENY 
FOUNDATION 


The Estelle Doheny Eye Foundation sponsors its 
annual postgraduate conference in Los Angeles, Cal- 
ifornia, on Monday and Tuesday, October 18 and 
19, 1971. The principal speakers will be Ramon Cas- 
troviejo and Frank W. Newell. 


PERSONALS 
GEORGE T. Brooxs 


Biologist George T. Brooks has been appointed 
Associate Director for Extramural Programs of 
the National Eye Institute (NEI) by Institute Di- 
rector, Carl Kupfer. 

Dr. Brooks was formerly Deputy Director of the 
Division of Research Grants, National Institute of 
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Health. In his new position, he directs the scier®; 
and administrative management of NEI’s research 
and training grants programs. He will also He re- 
sponsible for conducting a continuous review of Ex- 
tramural Program content and will serve as a 
principal advisor to the NEI Director in planning 
and administering Institute programs, policies, and 
operating procedures. 

Born in Okmulgee, Oklahoma, Dr. Brooks did 
undergraduate and graduate work at the University 
of Kansas. After receiving his Ph.D. degree in en- 
tomology in 1949, he became associate professor of 
biology at Southern University in 1949, and in 1951 
was appointed acting head of the biology depart- 
ment. The next year, Dr. Brooks joined the In- 
ternational Cooperation Administration (forerun- 
ner of the Agency for International Development) 
as a' research specialist in entomology, and was as- 
signed to advise the Government of Nepal in estab- 
lishing a plant protection service and malarial con- 
trol program. 

Beginning a series of assignments with the De- 
partment of Agriculture's Regional Insect Control 
Project in 1957, Dr. Brooks served in Pakistan, 
Lebanon, and Iran, assisting and advising the gov- 
ernments of the Middle East, North and East Africa, 
and South Asian countries in the control of locusts 
and other insect pests, and aided in the administra- 
tion of U.S. technical assistance programs related 
to these efforts. As part of these activities, he 
served as the chief consultant for organizing the 
first Pan Africa seminar on insect control services. 

Dr. Brooks came to NTH in 1962 as a Grants As- 
sociate. He was appointed Training Consultant to 
the National Institute of Child Health and Human 
Development, NIH, in 1963, and in 1965 became 
Director of the Hematology Grants Program with- 
in the National Institute of Arthritis and Meta- 
bolic Diseases. 

In 1966, Dr. Brooks became Deputy Chief of 
NIH's Latin American Office and was appointed 
Chief,of the office in 1968. He became Deputy Di- 
rector of the NIH Division of Research Grants in 
1969. 

For achievement in the field of biology, Dr. 
Brooks received the Phi Sigma award of the Uni- 
versity of Kansas in 1947. He was nominated in 
1954 for the Arthur Fleming Award to honor out- 
standing young men in the Federal Government. 

Dr. Brooks lives in Washington, D.C., is mar- 
ried, and has two children. 


JIN KINOSHITA 


Jin H. Kinoshita, Ph.D., has been promoted to 
tenure status as professor of biochemical ophthal- 
mology at Harvard Medical School. ^ 
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THE AMERICAN SOCIETY OF OPHTHALMIC 
PLASTIC AND RECONSTRUCTIVE SURGERY 


2nd Annual Scientific Session 









Friday, September 17, 1971 8:30 A.M. to 5:30 P.M. 
International Hotel—Las Vegas, Nevada 
Symposia: 1. Complications of Eye Plastic Surgery 
2. Lacrimal Symposium 
3. Cosmetic Eyelid Surgery 
4. Modern Diagnostic Tools in Orbital Study 
5. Newer Methods of Orbital Fracture Repair 
Various Individual Papers and Theses by Society Members 
Annual Wendell Hughes Lecture by Byron Smith, M.D.: 
“Recollections and Projections in Ocuplastic Surgery” 
Officers: Advisory Board: 
Orkan Stasior, M.D. Byron Smith, M.D. 
President Chairman 
Margaret F. Obear, M.D. Alston Callahan, M.D. 
President-elect Joseph Hill, M.D. 
Wendell Hughes, M.D. 
e — M.D. Charles Iliff, M.D. 
RoLa Carl C. Johnson, M.D. 
Robert B. Wilkins, M.D. Lester Jones, M.D. 
Treasurer Merrill Reeh, M.D. 


For application forms write: 
Robert B. Wilkins, M.D. 
Houston Eye Associates 

Texas Medical Center 


1121 Hermann Professional Building 
Houston, Texas 77025 
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the "CONSEJO 
LATINOAMERICANO 
DE ESTRABISMO" 
(C.L.A.D.E.) 


invites you to 
take part in the 


Ill CONGRESO 
DEL C.L.A.D.E. 


which will take place in the town of Mar del Plata, 
Argentina, from the 3rd til! the 6th of November 1971. 


A large scientific program will be consisting of round 
table conferences, conferences by Guests of Honor, 
special conferences, free papers, and films. 





For further information please return the following 
! coupon by airmail. 





li! Congreso del C.L.A.D.F. 
Casilla de Correo 253—-Suc. 12B 
Buenos Aires-—ARGENTINA 


SURNAME ote wt he theme RR ORE Buts 
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| Bibliographies Indexing a 


KATHERINE CHALKLEY 


P.O. Box 387 
LAKE GENEVA, WISCONSIN 53147 






Meetings 


. Special advertising rate for all 
not-for-profit organizations 
for 
Announcement of Meetings 





_ Four to six insertions, depending 
upon availability of space, of one- 
fourth page black and white ad- 
vertisement. Copy must be received 


at least nine months in advance. N 
$150 total cost (no commissions) \ 


Regular price: $360 
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SOFT CONTACT LENSES 


A Practical Course Sponsored. by University of Florida 
to be held January 26-29, 1972 in Gainesville, Florida 


(Immediately preceding the Florida Midwinter Seminar) 







The course is designed to provide practical instruction in the selection, fitting and 
use of all types of soft contact lenses. It will consist of lectures, roundtable discussions, 
demonstrations and workshops on fitting techniques. An outstanding faculty will include: 








J. Aquavella M. Friedberg M. Poster 

J. Baldone A. Gasset W. Sampson 

C. Black J. Hartstein M. Uotila 

V. Chiquiar Arias H. Kaufman K. Whitham 
: G. Feldman S. Mishima 






Registration fee will be $100 for the seminar or $300 for the seminar and work- 
shop. Attendance will be limited and the deadline for applications is December 1, 1971. 
For application forms and additional information please write: 






Antonio R. Gasset, M.D. 
Department of Ophthalmology 
University of Florida 
College of Medicine 
Gainesville, Florida 32601 








ANNUAL POSTGRADUATE CONFERENCE 


ESTELLE DOHENY EYE FOUNDATION 
Los Angeles, California 
October 18, 19, 1971 


The program will be devoted to clinical applications of eye pathology, selected topics in the manage- 
ment of the diabetic, current concepts of pathogenesis and treatment of corneal disease, and new 
techniques in ocular surgery. 


PRINCIPAL GUEST SPEAKERS ESTELLE DOHENY EYE FOUNDATION 
Ramon Castroviejo Frank Newell FACULTY 
GUEST FACULTY A. Ray Irvine, Jr. 

Samuel P. Bessman Richard P. Kratz Dharmendra V. Arya Ralph S. Riffenburg 
P Jerry F. Donin Arthur Oberman Robert E. Levine Alan A. Snyder 

J. William Greenhut Vincent di Raimondo Jean Mannagh T. Rodman Wood 

Wolf Z. Guggenheim Nancy E. Warner Anthony B. Nesburn Zolton Yuhasz 
a Registration Fee: $75.00. Residents, Interns and Fellows $25.00. Fee includes luncheon both days; 
stony * cocktails, and banquet reservations for registrant and guest. Please register prior to September 1, 1971. 


Further information may be obtained by writing to Robert E. Levine, M.D. or T. Rodman Wood, 
f M.D., Program Chairmen, Estelle Doheny Eye Foundation, 272 South Lake Street, Los Angeles, 
è California, 90057. 
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The Fison indirect ophthalmoscop 
isan integrated, versatile system 





x 
The Fison binocular ophthalmoscope offers as standard many attachments 

usually considered as extras ; plus the unique 'bi-mirror' which allows 

consultation with or instruction of two extra observers, able to view the fundus 
simultaneously from left and right. The high intensity light source is 

venturi-section cooled for maximum wearer comfort while the newly-designed i 


vision system combines optical stability with minimum weight. Fully 
stereoscopic viewing through automatically-aligning lenses in an adjustable 
P.D.system gives optimum depth perception. The integral but detachable filter 
wheel is supplied fitted with cobalt and red-free filters ; provision is made for Nie: 
incorporation of special colour filters for specific study and research work. The 
tough, smart carrying case has a fitted, removable transformer, accessory * wh 
compartment and pocket for detachment charts and case notes. 





KEELER OPTICAL PRODUCTS INC - 456 PARKWAY, BROOMALL, PA. 19008 

















beauty 
without tea IS... 


for your contact lens patients—when 
you insist they use AR-EX the 
only truly hypo-allergenic eye make- 


up. 


Prescribe "AR-EX" and increase pa- 
tient acceptance of contact lenses by 
helping to eliminate irritation caused 
by ordinary eye make-up. 


AR-EX Hypo-allergenic Eye Make-up 
is completely free of perfume, lano- 
lin, soap, gums, bismuth compounds 
and nylon or rayon floc. 


The only truly Hypo-allergenic Eye 
Make-up. 
AR-EX Mascara—Roll-on and Cake 


AR-EX Eye Shadow—Stick and 
Brush-on 


AR-EX Eye Pencil and Cake Eyeliner 
AR-EX Brush-on Eye Brow 
AR-EX Eye Make-up Remover Pads 


NO OTHER EYE MAKE-UP CAN BE 
PRESCRIBED WITH CONFIDENCE FOR 
THE SAFETY AND COMFORT OF 
YOUR CONTACT LENS PATIENTS. 


Send for folders for patients. 


Hypo-allergenic 
Cosmetics 


AR-EX PRODUCTS. CO. 
1036 W. Van Buren St., Chicago, lll. 60607 
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Asa 

contact lens 
fitter, you’re 
getting better 
all the time. 


But how about 
the solutions, 
cleaners 

and cases you 
recommend? 





In just three years, every new concept in contact lens 
care has come from just one source- 
Flow Pharmaceuticals. 





the first hypertonic wetting solution. hv-FLOWG 
refreshing and hygienic, with a unique emolliency 
and a tonicity more natural to precorneal film D» 


the first combination cleaning and storage solution 
duo-FLOWa. . . the original such solution for ger 
micidal hydration, easy and effective two-in-on« 
action. 


the first combination cleaning and storage kil 
porta-FLOWe. . . absolute cleaning and germ idal 
hydration in one simple leakproof, breakprooft 
compact unit. 


the first gel cleaner. d-FILMm. . . the basic lens 
cleaner that erases patient confusion and elim! 
nates the danger of irritating or damaging ele 
ments being instilled into the eyes inadvertently 


Flow Care-to compliment your proficiency. 





b FLOW PHARMACEUTICALS, INC. 
| 936 Commercial Street 
/ Palo Alto, Calif. 94303 


1. Mishima, S. and D. M. Maurice, The Effect of Normal Evaporatio 
on the Eye, Exp Eye Res., 1:46, 1961 

2. Bahr, Gunnar, Measurement of the Effect of Solutions of Ditteren! 
Osmotic Pressure on the Thickness of the Living Cornea, Trans 
Ophthal. Soc. U.K., 68:515, 1949 
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Refracting Equipment 





The Bascom Palmer Eye Institute 


Department of Ophthalmology of the 
University of Miami School of Medicine 
and the Florida Lions Eye Bank at Miami 

Announces a Symposium on 


= OPHTHALMIC PLASTIC 
AND CORNEAL SURGERY 


To be held at the Diplomat Hotel, 
Miami Beach (Hollywood), Florida 


March 26-31, 1972 


Faculty for the course will include: 


Dr. Crowell Beard Dr. J. H. King 

Dr. Jorge Buxton Dr. James Major 

Dr. Ramon Castroviejo Dr. A. E. Maumenee 

Dr. Claes Dohlman Dr. Gordon Miller 

Dr. Max Fine Dr. Edward W. D. Norton 
Dr. Richard Forster Dr. Frank Polack 

Dr. J. Donald M. Gass Dr. Marvin Quickert 

Dr. Russell Harner Dr. Norman Sanders 
Dr. Danny Jones Dr. Byron Smith 


Dr. A. Dalma Kende Dr. David Soll 
Dr. Richard Tenzel 


This symposium will cover the corneal and 
ophthalmic plastic field. Multiple lectures 
will be given with ample time for panel dis- 
cussion and questions from the registrants. 


Afternoons will be set aside for recreation 
including tennis and golf tournaments. 
There will be planned entertainment for 
most evenings. 


Tuition will be $175, breakfasts included. 
Special rate of $75 available for residents 
upon application from their Department 
Head. Checks should be made payable to 
“Bascom Palmer Eye Institute" and mailed 
to Ophthalmic Plastic and Corneal Surgery 
Symposium, Bascom Palmer Eye Institute, 
P.O. Box 875, Biscayne Annex, Miami, 
Florida 33152. 





Used equipment sale 


B&L Deluxe chair and stand, B&L Motorized chair and 
stand, B&L Thorpe Slit Lamp, B&L Projector, Greens Plus 
Cylinder Refractor, Plus Cylinder Rx Master, B&L Auto 
Plot, Tangent Screen, Gonioscope Lenses, Prism Bar, Trial 
Lens Set and Cabinet, Medical Cabinet, Binocular Oph- 
thalmoscope, Instrument Tables, Perimeters, Scapens, In- 
direct Ophthalmoscope, Luma Wand, Ortho Rator, Tropo- 
scope, Clason Projector, Harrington Flox Screener, Hun- 
dreds of other items. Reasonable Prices. 

We Buy, Sell, and trade all usable equipment. 

We repair all Optical Instruments. 


Send for free P.D. ruler 


Belrose Refracting Equipment Co. 
3923 North Ave. 

Chicago Ill. 60647 

772-7500-7501 


THE UNIVERSITY OF TEXAS 
MEDICAL SCHOOL AT HOUSTON 
BASIC SCIENCE COURSE 
IN OPHTHALMOLOGY 
January 3 through February 25, 1972 
Texas Medical Center, Houston, Texas 


This course consists of 270 hours of 
lectures and demonstrations by an ex- 
perienced faculty of forty ophthalmolo- 
gists and basic scientists. It is directed 
toward the requirements of residents 
and prospective residents in ophthal- 
mology. 


The curriculum includes: 


Anatomy Pharmacology 
Physiology Optics 
Pathology Refraction 
Biochemistry Glaucoma 
Neuro-ophthalmology Motility 


Embryology and Genetics Visual Fields 
Microbiology External Disease 
Medical Ophthalmology Surgery 


Tuition is $600.00. For further infor- 
mation and application forms please 
write to Whitney G. Sampson, M.D., Co- 
ordinator of Basic Science Programs, 
Department of Ophthalmology, The Uni- 
versity of Texas Medical School, 530 
West 20th Street, Houston, Texas 
77008. 
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The Edward S. Harkness 
Institute of Ophthalmology 
announces a 


symposium on Eye Surgery 


College of Physicians & Surgeons 
columbia University 
Mew York, New York 
Nevember 11-12, 1971 


The program will include detailed discussion of selected aspects of the surgery 
of glaucoma, cataract, cornea, retina and the orbit. Particular attention is given 
to latest techniques. Regist-ation Fee $150. For further information and appli- 
cation form, please write to: 


Melvin D. Yahr, M.D., Associate Dean 
College of Physicians & Surgeons, 
Colum »ia University 

630 West 168th Street 

New Yc rk, New York 10032 





Contact Lenses |Scientifically | Designed 


New, Improved 


TOPOGOMETER" 


Soper -Houston 


The TOPOGOMETER" is used to 
obtain Topographical Kera- 
tometry, information with 
which all the variables of con- 
tact lenses can be determined. 


For demonstration or information 


BAUSCH & LOMB PRECISION-COSMET 

HOUSE OF VISION WESLEY-JESSEN 

MED. ae LENS SER. UHLMAN OPTICAL 
A 





NADA: IMPERIAL OPTICAL 
EUROPE: G. NISSEL, LONDON 
JENKEL-DAVIDSON 
For reprint: Sampson W. G., Soper, J. W., Girard, L. J.: Topographical 
Keratometry and Contact Lenses,: Transactions, A.A.O.O., Sept.-Oct. 1965 


Write 
Topogometer Company, 5024 Westheimer, Houston 77027 









Joy stick slip lamp $790.00 





Operating bio-microscope $1895.00 
Motor and hydraulic chairs and stands 
Sight tester (single bank) $896.00 
Trial set (35 prs.) $198.00 

Projection perimeter $1995.00 

Trial frame $45.00 

Lensmeters $168.00 






















All new late model imports 
Sold only through the mail 








National Publications 
P. 0. Box 42 
Forest Grove, Oregon 97116 









EQUIPMENT FOR SALE 


Telephone answering and message $239.00 
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e Mueller Welt has 





*Mueller Welt's fully automated methods assure a prop- 
erly positioned edge apex consistently, lens after lens, 
for constant comfort, superior safety, too! It's another 
Mueller Welt first! 

Call or write for our free Fitting Manual and pamphlet, 
"Which Ones Should | Use?” 


MUELLER WELT CONTACT LENSES, INC. 
Serving the profession for over 40 years, 
, with contact lenses developed through 
ontinuous research. 

28 E. Jackson Blvd. 

* Chicago, lll. 60604 (312) 427-3575 


B" 6922 Hollywood Blvd. 
Hollywood, Calif. 90028 (213) 464-2137 











HANG STRENT Service, me 


Subsidiary of Haag-Streit A.G., Berne, Switzerland 


To owners of HAAG-STREIT instruments: 


Our factory-trained serviceman is scheduled to visit during September through No- 


vember 1971 the States of MICHIGAN, WISCONSIN & ILLINOIS. 


Letters with reply cards have been mailed to ophthalmologists and hospitals in this 
area. Should you not have received our letter and wish your instrument serviced, please 
contact us by indicating the serial number of instruments no later than September 11. 


1971. 


Letters covering other areas will be mailed later and announcements in subsequent 


issues of the Journal of Ophthalmology will show the date of our visits in each region. 


HAAG-STREIT SERVICE, INC. 
P.O. Box 365, Montvale, N.J. 07645 
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EYELASH REMOVAL 


This permanent hair remover features the only patented self-correcting needle in exis- 
tence. Battery operated instrument sterilizes itself when current flows. No puncture 
safety feature helps prevent infection. simple enough to be used by laymen (for cos- 
metic purposes only). 


Thousands of units sold for suca varied professional application as removal of inverted 
eyelashes *o cosmetic use. 


SEND PERMA TWEEZ AND ATTACHMENT NOW AND 
BILL AFTER 30 DAY TRIAL 


GENERAL MEDICAL CO., Dept. JO-6 
5701 West Adams Blvd. 
Los Angeles, California 90016 


i 
i 
[] PERMA TWEEZ EPILATOR . ..$16.95 
! 

[] ATTACHMENT 
(For Treating Patient) ... .. $ 2.50 
I 

I 

I 

- 


30 DAY FREE TRIAL EXAMINATION 
(MAY BE RETURNED WITH NO OELIGATION) 











medi-FLOW.. 


battle-proved in Viet Nam* .. . now 
amplifying the armamentarium of 
civilian ophthalmology. 


The medi-FLOW device delivers 
controlled medication to the cornea 
and conjunctiva either rapidly or 
slowly, as you desire. 


It is a uniquely designed clear plastic 
scleral lens with a polyethylene tube 
and Luer-lock adaptor for attaching 
either a syringe or I.V. set. The lens 
incidentally protects the cornea from 
eyelid trauma, reduces discomfort 
rapidly, and aids in the prevention of 
The medi-FLOW device is available eitmer in a symblepharon formation—all outstand- 
6-pack ar single unit through your usua source ingly valuable assets of medi-FLOW. 
of ophthalmic supplies. 





FLOW PHARMACEUTICALS, INC. 
(415) 329-0970 

936 Commercial Street 

Palo Alto, CA. 94303 


"JAMA 214:5 (Nov. 2, 1970), 835-6 
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V 
(Zp OPTICIANS, P. C. 


Symbol of Distinction in Optics 


ANNOUNCES ITS OPENING AT 


779 Madison Avenue 
New York, New York 10021 
(212) 249-6365 


OFFERING PRIME SERVICE TO YOUR PATIENTS 

















When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


| R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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Apollo Space Flight Veteran: 
Methulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apollo flights where 
dry eyes could present serious problems. 


Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methylcellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
supply of 5cc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P.O. Box 230 300 W. Josephine St., San Antonio, Texas 78206 





There's no biting sting with “co 
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mfort strength” Epifrin 1/296, 1% 


Epifrin* (I-epinephrine) has long effered the most economical, convenient l-epineph- 
rine available to glaucoma patients. Now, with “comfort strength" Epifrin v296 and 1%, 
the biting sting is gone too! Eva uate our "corrfort strengths" with your glaucoma 
patients. Have them compare the comfort of EPIFRIN v296 with any other l-epinephrine. 
You'll find there is no significant difference in patient acceptance. There is growing 
documentation of the efficacy of -hese lower concentrations. (1, 2) Lower concentra- 
tions also mean reduced side ef ects and no blurring or impaired vision. Now the 
economy and convenience of “comfort strength" Epifrin* 1296 and 1% make a lot 


more sense. 


References: 1. Kronfeld, P.C.: Invest. Ophth. 3258 June) 
1964. 2. Harris, L. S.. Galin. M.A.; and Lerner, R.: An als of 
Oph. 219 (June) 1970. Prescribing Information: Contains: 
levo-epinephrine (as the HC1)...296, 196, 1296. wit 
benzalkonium chloside, sodium metabisulfite, dis—Jium 
edetate, and purified water. Indications: Chronic  mple 
glaucoma. Contraindications: Should not be usec in 
patients who have had an attack of narrow angle = aucoma 
since dilation of the pupil may trigger an acute attack. 
Warnings: Undesirable side reactions may inclu: eye 
pain or ache, browache, headache, conjunctival hyoeremia, 
and allergic lid reactions. Adrenachrome deposits in the 
conjunctiva and cornea after prolonged epinephri 1e 
therapy have been reported. Epinephrine has bee 
reported to produce macular edema in some aphexic 


patieats. Precautions: Should be used with caution in 
patie its with a narrow angle since dilation of the pupil may 
trigger an acute attack of glaucoma. Dosage: The usual 
dosage is one drop in the affected eye(s) once or twice 
daily. However, the dosage should be adjusted to meet the 
needs of the individual patient. Note: Protect from 
excessive light and heat. If the solution discolors or a 
precioitate forms it should be discarded. How Supplied: 
0.5% and 1.0% strengths in 15 cc plastic dropper bottles. 
2% in 5 cc and 15 cc plastic dropper bottles. On 
prescription only. f 


Epifrin (1-epinephrine) 


AlleRCAN Irvine, Calif /Montreal, Canada 
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opto Carbachol 3% 
controls 
diurnal variation 
without 
risking lens opacities 


























One drop of Isopto? Carbachol 3% keeps IOP down 
8 hours. Administer it at bedtime and control IOP through 
the early morning hours—without the side effects of the 
more potent cholinesterase inhibitor. Consider Isopto 
Carbachol, also, for extended IOP control during the day, 
in cases where the patient no longer responds to pilo- 
carpine. 

One recent study* in glaucoma patients showed 
Isopto Carbachol 396 effective for a full 8 hours. A single 
instillation of the solution was administered in one eye: 
the fellow eye served as a control. IOP in the treated éye 
was still significantly lower than the control at 8 hours 
Use it for assured all night glaucoma control. 


Variation in IOP after instillation of a single dose.of Carbachol 3% 










An increase in the log value corresponds to a drug induced fall in IOP 
Baseline outflow Qutflow pressure control! eye at same 
Mean pressure treated eye lime after instillation as treated eve. 
Li MM e ne i 
J Baseline outflow X Outflow pressure treated eye at same 
pressure control time after instillation as control 


*Drance, S. M. and Flindall; Rv J.; Canad. J. of Ophth. 7:74:292-296. Oct. 1966 

Contraindicated in presence of corneal abrasion or when constriction is un 
desirable, as in acute iritis. Precaution & Side Effects: Avoid overdose 
Transient ciliary and conjunctival injection, headache and Ciliary spasm with 
resultant temporary decrease af visual acuity may occur. Systemic : ymptoms 
of cholinesterase inhibitors: may occur even when epithelium is intact 
Available: Isopto Carbachol 0.7595, 1.595, 2.25%, 3%. Supplied in 15cc and 
30cc Drop-Tainer® Dispensers: Rx only. 


All Strengths now in Economy Packages—30cc. 


ISOPTO 
ARBACHOL 3% 


arbaghol 3% hydroxypropyl! methylcellulose (4000 cps) 1.0% 


— — 
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THE PRECISION™MICROSCOPE 
THAT'S AS MANEUVERABLE AS YOU ARE 


Your delicate movements. during surgery require you to move about freely. 
So you've passed up table or ^2or mounted microscopes to retain your mobility. 


Now, the XONIX STEREOSCOPE* —- the quality binocular microscope you 
control like a loupe. To bring = subject into focus, you merely move your head. 
A glance below the oculars gives you an unobstructed, unmagnified view of the 
field. Your hands are completely free — no fiddling with adjustments during 
surgery. 


Self-contained coaxial ligat system pinpoints the subject with 1500 foot- 
candles of cool illumination, waich you'll find particularly useful when operating 
in cavities. . 

Interchangeable oculars provide various magnifications, such as 6X, with 


exceptional optical clarity anc resolution. The optical system was computer- 
designed specifically for this i-strument. 


Comfortable headpiece - chamois-lined to absorb moisture and foam- 
padded to provide a soft cushi»n. You can even wear the XONIX STEREOSCOPE 
with your regular glasses witho at sacrificing field size. 


THE XONIX STEREOSCCPE — DESIGNED FOR THE SURGEON WHO Y 
WANTS THE SAME MANEUVERABILITY WITH HIS MICROSCOPE AS HE HAS 
WITH HIS HANDS. 


"patents pending 


Ch HEN C = 
W 
For additional information, call or wriæ: a XON I X INCORPORATED 


—— (124 Calvary Street. Waltham, Massachusetts 02154 - 
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PROJECTOR COMMAND. 


REMOTE CONTROL SYSTEM 42 





Remote control panel provides 
convenient finger-tip control 






Remote control attachment 
mounted on AO  Project-O- 
Chart projector 


Offers many advantages over manual operation of a projector. The projector attachment is 
housed in durable plastic. Measuring 334” x 534" x 334", it is easily mounted on the left side 
of the AO Project-O-Chart projector. 


All action is provided by direct gear drive from three quiet, geared-down motors, without the 
use of flexible shafts. Remote Control Panel is connected to the projector attachment by an 
eight strand electrical cable. In attractive metal box with brushed aluminum face, it contains 
three activating switches and an on-off switch. 


Designed for easy installation. A “do it yourself" kit is provided containing all necessary tools 
and complete, easy-to-follow instructions. 


HV5106—Projector Command remote control system, with "do it yourself" kit. ....$315.00 


H. O. V. Optical Co., Juc. 


A subsidiary of The House of Vision, Inc. 
137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602—Phone: (312) 346-0755 


SALES AND SERVICE CENTERS: 


CINCINNATI, OHIO MINNEAPOLIS, MINNESOTA 
DENVER, COLORADO NEW YORK, NEW YORK 
LOS ANGELES, CALIFORNIA PITTSBURGH, PENNSYLVANIA 


MILWAUKEE, WISCONSIN SAN FRANCISCO, CALIFORNIA 
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OPMI 1 


The microscope that 
has been used in the devel- 
opment of most -urrently 
employed microsurgical 
procedures. Magn “ications 
from 2.5X to 50X; working 
distances from 4” to 16"; 
direct, internal, shadow- 
free illuminatio». Still, 
motion picture, and tele- 
vision cameras czn be at- 
tached. 





Now any of the seven great Zeiss Operation Micrc 
scopes can be suspended from the ceiling of thi 
operating room, providing an unmatched combine 
tion of the world’s finest optics and the utmost į 
convenience. 

The versatile and precision-engineered Zeis 
Electro-Hydraulic Ceiling Suspension System is thi 
device that makes it possible. Since Zeiss operatio 
microscopes are the standards for microsurgery ii 
operating rooms worldwide, the Zeiss engineers havı 
been able to draw upon the broadest base of experi 
ence in designing a system to meet both the require 
ments of the surgeon and the practicalities of the 
hospital. Let’s consider some of the. main features o 
the system—leaving the best for last. 

1. Adaptability to any operating room height 
Standard equipment for ceilings 9'6" up to 13’; cus 


OPMI 2 





OPMI 2 

Fully motorized. Zoom 
magnification operated by 
foot or hand remote control 
panels. OpMi 2 provides a 
stereo image of unequalled 
brightness and edge-to- 
edge sharpness with con- 
tinuous magnification. AI! 
photographic attachments 
available. 
OPMI 3 after Barraquer 

Designed exclusively 
for ophthalmological sur- 


gery, OpMi 3 is the easiest: 
to-operate microscope 
made. The exclusive 150/ 
200mm tele-lens provides 
an unmatched depth ol 
focus and flatness of field. 
All attachments available, 
including a special assist- 
ant's stereo-microscopa 
with optics of the same 
high quality as the main 
one. 
OPMI 4 

A specialized instru- 


im fittings for higher ceilings. (See illustration.) 

2. Telescoping action through a range of 21" 
530mm) to permit surgical fields to be cleared fully 
fd freed when the microscope is not in use. 

3. Two telescoping speeds—one for rapid po- 
tioning of the microscope along the vertical axis 
“d one for precise positioning. Speeds can be set 
nywhere up to 30mm/sec. 

4. Automatic electro-hydraulic control by 
ET hand or foot control panels or both simultane- 
usly. 

5. And, most important, the system is fully 
ompatible with any of the seven great Zeiss opera- 
on microscopes you may presently own or with any 
ou may add in the future. This feature alone means 
nequalled versatility. A brief review of the instru- 


ents will prove it. 





nent for taking 16mm mo- 
ion pictures during eye 
urgery. Adaptable for 
Irban, Beaulieu or Bolex 
6mm movie cameras. 
ipetial cine objective for 
ligh-resolution close-up 
tork. 
)PMI 5 after Harms 

A double microscope 
hat provides simultaneous 
üinocular observation in 
he positions most conven- 
ent to the tasks at hand — 


side-by-side, opposite, or 
anywhere in between. Illu- 
mination from two homoge- 
neous illuminators. 
OPMI 6 

A new, versatile oper- 
ating microscope with 
coaxial illumination, mo- 
torized zoom optics and 
motorized fine focusing. 
Especially compatible to 
the requirements of hospi- 
tals where the Ear, Nose 
and Throat Dept. and the 

















Ophthalmology Dept. must 
both use the same instru- 
ment. 
OPMI 7 

A new instrument 
designed specifically for 
ophthalmic microsurgery. 
The vertical microscope 
body has a built-in zoom 
magnification system with 
a ratio of 1:5. In addition to 
all the regular Zeiss acces- 
sories, several special ones 
are available, including an 


13'ceiling or higher 


assistant’s microscope and 
a scanning prism. 

For details write to 
Carl Zeiss, Inc., 444 5th 
Avenue, New York, N. Y. 
10018. 

Nationwide service. 


THE GREAT NAME IN OPTICS 


CARL 
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a lot 
can happen 


In the blink 





For one thing, a contact lens 
can be lost. You know it and so 
does your patient. It’s this kind 
of knowledge that makes con- 
tact lens patients apprehensive 
about their future as success- 
ful and continued wearers of 
contacts. 


RLI relieves patient apprehen- 
sion about lens loss. 


RLI—the practical solution to 





the lost lens problem. ns 
ft contact le 
^ ALL sO í 
insu 
we now 
REPLACEMENT LENS, INC. 2°) 


804 Lehmann Building « Peoria, Illinois 61602 pm x 
Telephone 309/676-0581 RL! 
"The company that cares about continuing eye care" 








simplifies even 
your complicated 
calaract cases. 


d: dem 
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Cryophake 


Sterile/Disposable Cryoextractor 


Developed by R. David Sudarsky, M. D. 
for a firm grip with a light touch 


All the advantages of cryoe» traction with Cryophake 





Reduces incidence cf capsule rupture!-5 

Facilitates intracapsular extraction?.3.4.5 

Reduces likelihood of vitreous loss!.2.5 

Reduces trauma and postoperative complications!-5 
Permits a wide variety of surgical techniques? 


All these surgical benefits with Cryophake 


Selective defrosting ... accidental adhesions easily freed 
without loosening boad on lens 

Ready for immediate use, self contained, easily activated 
Compact, hand-conicured design for 'in use' comfort 
Lightweight and maneuverable 

Small tip for maximum visualization 

Pre-sterilized to minimize chance of infection 
Disposable and inexpensive 


Cryophake . . .for all your cat: ract surgery 


REFERENCES: 


1. Reynolds, A. M., Jr. and «ing, J. H. Jr.: Evaluation of a new Model Cryoextractor, 
E.E.N.T. Monthly. 48:50-51 (Dec.) 1969. 2. Haik, G. M., Ellis, G. S. and Pollard, J. B.: 
Selective Cryoextraction of the Cataractous Lens, Amer. J. Ophthal. 61: 484-490 
(March) 1966. 3. Mattis, R.D, Brady, H. R., and Sugana, T.: Disposable Cryophake— 
Clinical Evaluation, Arch. Crhtha'. 74:787-791 (Dec ) 1965. 4. Bellows, J. G.: 

The Mechanical Superiority-zad Advantages of Cryoextraction, Amer. J. Ophthal. 
€1:1003-1009 (May) Part II, £366. 5. Cole, O. W. and Dunnigan, W. J.: Enzymatic 
Zonulolysis and Cryoextracten of Cataracts, Int. Surg. 50:3 (Sept.) 1968. 
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Murocoll Phenylephrine, 


Wa Scopolamine and Prednisolone 


cataract (Murocoll Product *2c) 
surgery 





FORMULA: Sterile ophthalmic solution containing Phen- 
ylephrine Hydrochloride 10%, Scopolamine Hydrobro- 
mide 0.3% and Prednisolone 0.2%; preservatives 
chlorobutanol 0.5%; sodium bisulfite; polysorbate 20 
and distilled water as inactive ingredients. 


CLINICAL INDICATIONS: Used in intraocular inflammation 
such as uveitis and iritis, where it is desirable to maintain 
dilation, rest ciliary body as well as to decrease inflam- 
mation with post-operative retinal or cataract surgery. 


CONTRAINDICATIONS: (a) Acute herpes simplex, vac- 
cinia, varicella, and most other viral diseases of the 
cornea and conjunctiva. (b) Tuberculosis. (c) Fungal dis- 
eases. (d) Acute purulent untreated infections which, like 
Complete ophthalmologic other diseases caused by microorganisms, may be 
formulary masked or enhanced by the presence of the steroid. (e) 
Purulent conjunctivitis and purulent blepharitis. Indi- 
available on request viduals with hypersensitivity to belladonna alkaloids. 


Muro preparations are avail- PRECAUTIONS: (a) Extended use of topical steriod 
ia Fp ee ga bil VETT HMM therapy may cause increased intraocular pressure 
lA eo od die in certain individuals. It is advisable that intra- 
through their drug service 
whplisalér ocular pressure be checked frequently. (b) In those 
diseases causing thinning of the cornea, perforation 
has been known to have occurred with the use of 
topical steroids. 


CAUTION: Should be used with caution in patients 
with narrow chamber angles. 


DOSAGE: One or two drops in eye three or four 
times daily until all signs of intraocular inflamma- 
“TOROBROMIDE 05 *j| tion are absent. 

PREDNISOLONE 07% |; 15 Use of this combination reduces the number of 
instillations that would be required if separate ag- 
ents were prescribed, and materially reduces the 
cost of therapy. 


AVAILABLE: 7.5 cc glass bottle with plastic dropper 
on prescription only. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 ° 479-2680 





MURO PHARMACAL LABORATORIES, INC. 
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Keep pace with vour rapidly 
expanding specialty . . . 


New! CURRENT CONCEPTS IN DYSLEXIA, by Jack 
Hartstein, B.S., M.D.; with 10 contributors. The first and 
only book to deal with so many specific areas of dyslexja, 
this timely new reference provides an in-depth delineation 
of this disorder. It thoroughly describes the concepts and 
procedures used in educating and treating children with 
dyslexia, as well as the approaches used by the disciplines 
involved, including opposing views. The ophthalmologist's 
responsibilities are fully examined, including diagnostic tests, 
evaluation of the patient, and duties as a member of the 
interdisciplinary team. Actual case histories demonstrate 
the importance of the ophthalmologist's role and show how 
all disciplines interrelate in evaluating the patient. 

November, 1971. Approx. 224 pages, 34 illustrations. About $12.00. 


New 2nd Edition! THE OPHTHALMIC ASSISTANT, 
Fundamentals and Clinical Practice, by Harold S. Stein, 
M.D., M.Sc.(Ophth.), F.R.C.S(C); and Bernard J. Slatt, 
M.D., F.R.C.S.(C). Increase office efficiency and upgrade 
the quality of patient care by providing your assistants with 
this clearly written explanation of ophthalmic procedures 
and treatments. This helpful reference is the only book 
written specifically for the assistant's needs and level of 
knowledge. In this up-to-date new edition, a new chapter 
describes the hospital ophthalmic assistant's role. 

September, 1971. Approx. 448 pages, 754 illustrations. About $22.50. 


New 2nd Edition! EYE SYMPTOMS IN BRAIN TU- 
MORS, by Alfred Huber, M.D. Edited and new material 
translated by Frederick C. Blodi, M.D. In this extensive 
revision of the definitive over-all evaluation of ocular signs 
and symptoms of brain tumors, the noted ophthalmologist 
and neurologist Dr. Alfred Huber has thoroughly updated 
all material to reflect recent advances. Newly revised and 
updated in light of current progress in this area, this com- 
prehensive presentation describes methods for neuro-oph- 
thalmologic examination and evaluates symptoms of general 
and localizing significance. Many new illustrations demon- 
strate normal and abnormal fluorescein angiographic pat- 
terns. 

July, 1971. 392 pages, 233 illustrations. $32.50. 


New! SYMPOSIUM ON HORIZONTAL OCULAR DE- 
VIATIONS, edited by Donelson R. Manley, M.D.; with 
15 contributors. Dealing in depth with diagnosis and man- 
agement of bo:h esodeviations and exodeviations, this au- 
thoritative new reference presents the most current infor- 
mation available in book form. Fifteen distinguished , 
ophthalmologists discuss clinically oriented topics such as . 
classification, vertical deviations associated with exodevia- 
tiens, and A and V patterns in horizontal deviations. A 
panel discussion concludes this practical report. 

July, 1971. 251 pages, 169 illustrations. $26.50. 





timely new Mosby books 
present the latest advances! 


New 3rd Edition! THE VISUAL FIELDS: A Textbook and 
Atlas of Clinical Perimetry, by David O. Harrington, A.B., 
M:D., F.A.C.S. A clinical guide to current perimetric tech- 
niques, this graphic presentation describes and demonstrates 
the examination of the visual fields and interpretation of 
defects. This carefully revised new edition includes infor- 
mation on recent advances in perimetric instruments, and a 
completely rewritten chapter on diseases of the retina. Many 
new illustrations and 9 vivid color plates highlight this 
helpful reference. 

June, 1971. 412 pages, 341 illustrations and 9 color plates. $21.50. 


New 3rd Edition! SYNOPSIS OF OPHTHALMOLOGY, 
by William H. Havener, B.A., M.D., M.S.(Ophth.). This 
authoritative revision of a popular synopsis presents current 
diagnosis and management of eye diseases concisely, yet in 
enough detail to provide a useful working reference. Three 
totally new chapters stress the diagnostic importance of the 
ophthalmoscope, demonstrate its application in macular dis- 
ease, and discuss evaluation of reduced vision. A greatly 
expanded chapter on ocular therapy succinctly describes 
commonly used medications. 

September, 1971. Approx. 456 pages, 355 illustrations. About $12.50. 


New! THE LACRIMAL SYSTEM: Proceedings of the 
First International Symposium, edited by Everett R. Veirs, 
M.D.: with 14 contributors. A complete record of the sig- 
nificant symposium in which world-renowned authorities 
discussed the latest advances in the nasolacrimal field, this 
unique new book offers effective guidance in techniques for 
diagnosing and treating lacrimal disorders. It provides full 
information on such timely topics as: diagnosis, classifica- 
tion and treatment of lacrimal gland tumors; techniques for 
reconstructing the totally obstructed lacrimal drainage sys- 
tem; repair of the freshly lacerated canaliculus; and im- 
proved techniques for external dacryocystorhinostomy. In 
addition, controversial aspects are clearly discussed. 

October, 1971. Approx. 224 pages, 166 illustrations. About $22.50. 


New! THE FIRST CONGRESS OF THE INTERNA- 
TIONAL STRABISMOLOGICAL ASSOCIATION, edited 
by Peter Fells, M.A., M.D., B.Chir., D.O.; with 41 con- 
tributors. Forty-one specialists from many countries pool 
their theoretical knowledge and clinical experience to ex- 
eamine a wide variety of recent advances in concepts and 
- techniques. Twenty papers and three symposia report au- 
thoritative views on such topics as early operations for 
strabismus, amblyopia and motility problems, an improved 
method of charting diplopia, and occlusion therapy. 

May, 1971. 328 pages, illustrated. $29.50. 
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Jptemp 


sterile, disposable cautery cesigned especially 
for the ophthalmic surgeon 


Optemp offers the ocular surgeon thesz important advantages... 


optimal temperature 

Optemp is only 300°C at the tip...hot enobgh 
or instant occlusion of individual 
capillaries, “cool” enough to minimize 
damage to surrounding tissues 


excellent visibility 

Optemp, with an elongated operating tip, 
offers the surgeon an unrestricted 

field of vision...the instrument, being ligF 
weight and well balanced, is easily 


maneuverable with no cumbersome cords 
to getin the way. 


sterility, economy 
Optemp is sterile as received, eliminates 
the possibility of cross-infection... 
battery powered and inexpensive, it saves 
on resterilization and reprocessing. 
Ask for Optemp at your local hospital and 


see why it's the dependable ophthalmic 
cautery that meets your needs in every way. 





metric tonometer 





BAUSCH S LOMB @ 


From outer space to within the eye 


The history of the Applamatic Tonometer gces back to 1960 
when officials of the Mercury Project asked me E. |. DuPont 
de Nemours Company Engineering Departa=nt to work on 
the problem of measuring the blood presst © of astronauts 
without the use of indwelling needles. 


As a consequence, there was developed a pressure-sensing 
instrument capable of measuring pressure et low levels with 
high sentivity and accuracy. 


It occurred to Davis G. Durham, M.D.. an x»hthalmologist, 
that this basic concept could be extended -r the measure- 
ment of intraocular pressure through the otr coats of the 
eye. As a result, the pressure balance Applaratic Tonometer 
was developed. 









Validation of the original model 
was reported in Nov.-Dec. 1965 | 

Transactions American Academy of Ophthalmology and 
Otolaryngology, pages 1029-1047. Validatior of the perform- 
ance of model immediately preceding the present instrument 
was reported in the April 1968 issue of Arches of Ophthal- 
mology pages 389-399. The initial published study validating 
the Applamatic has appeared in Contacto, Scotember 1970. 


measures 

intraocular pressure 

by air flow 

for exciting new reaches 
in glaucoma detection. 





Applamatic Tonometer 


Opens whole new worlds in accurate, rapid measurement of 
intraocular pressure and aqueous humor dynamics. 

Thanks to an air bearing in the sensor, the head of the sensor 

moves independently of the probe, responds in milliseconcs, 
takes a reading on sclera or cornea automatically. 


BAUSCH & LOMB (S 


Mark of Leadership 


measures 

intraocular pressure 

with high 

sensitivity and accuracy 
without (or with) anesthesia 


With the APPLAMATIC TONOMETER, you can do more complete 
examinations as part of your rot ine procedures 

... perform scleral tonometry witout anesthesia. Your 

patients are less apprehensive because they dcn't see 

the sensor and hardly feel its fee her-light touch. 


Versatile, simple, fast Mcre convenience for you 
W May be used for scleral and your patients 
tonometry without anesthesia E onometry examinations may be 


ll May also be used in corneal included in routine visits 


tonometry (with anesthesia) ll Complete examination takes 


W Audible signal verifies only afew minutes 


correct sensor placement l Permanent graphic record 
ll Provides permanent record Provided for patient's file 
of intraocular pressure la Unit is totally portable, 
ll Simple to use... reliable, simple to use 


fast, accurate measurements 






Housed in an attractive metal 
cabinet, the APPLAMATIC 
TONOMETER includes a shock- 
proof Auto-Sensor; retractable 
tubing; foot switch (optional); 
Amplifier-Recording Unit. 
Sensitive electronics monitor 
the pneumatic pressure. 
Operated with inexpensive, 
easy-to-replace canned liquid 
gas supply. For complete 
information ask your B & L 
Representative orB & L 
Ophthalmic Instrument Dealer, 
or write Bausch & Lomb, Dept. 
3506, Rochester, N.Y. 14602. 






APPLAMATIC TONOMETER 























Applamatic Tcnometer 


BAUSCH & LOMB (y) 


Mark of Leadership 
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DACRIOSE gives you complete 
control of ocular irrigation. 
You can provide a gentle but 


thoroughly cleansing "rjet-like" 


action ...or you can use'it 
drop-by-drop. 


This modern irrigating solution, 
in the unique Jet-Stream dispenser, 
is ready-to-use and self-sterilizing. 
Use DACRIOSE 
g In the office: after tonometry 
and gonioscopy — 
to wash away fluorescein — to wash 
out secretions and discharges. 


C In the emergency room: for quick, 


safe removal of foreign bodies. 
O In the operating room: for sterile 
and convenient irrigation of the eye 
pre- and post-operatively. 
O At the bedside: to clean and 
irrigate eyes — to save staff time. 


Formula: A sterile, stable, buffered isotonic 
solution of boric acid, sodium carbonate, 
potassium chloride. Preserved with 
benzalkonium chloride, 0.01%; with 0.01% 
disodium ethylenediamine tetraacetate. 
Warning: Do not dilute or reuse the solution. 
Do not touch dropper tip to eye or any surface 
as this may contaminate solution. 
Supply: 0.95 fl. oz. and 4 fl. oz. 
plastic Trrigator bottles. 


DACRIOSE 


you control the flow — sterile and 


self-sterilizing — isotonic 








Sterile 


pM 
. & 
Dacriose i 
Los 
- Ophthalmic 4 


irrigating Solution — - 
JET-STREAM 7$ 
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2 LABORATORIES ING Fairfield Road, Wavne, New Jersey 07470 








THE QUESTIONS 


1. What makes PHOTOGRAY lenses work? 
2. How fast do PHOTOGRAY lenses change? 

3. Will the darken ng-fading process wear out? 
4. Do PHOTOGRAY lenses need breaking in? 


9. Can PHOTOGRAY lenses 
be hard2ned or toughened? 


6. How do PHOTBGRAY lenses work in a car? 
f. In what types of lenses 
is PHOTOGRAY glass available? 
8. Isthe darkening-fading process 
comfortable to the wearer? 
9. Do PHOTOGRAY glasses 
have a residual tint indoors? 


10. Will PHOTBGRAY glass be available 
inadarker sunglass version? 


rr van If d de ee nae questi aga n *- ur patien bbe EM t Mies orig ga end — ^io u think would be ` 
broa send the ough new on | an m in another ad. P 

oi m^ li vote E chnica sink ma me on ENDE EE es, e wri "i to: saat E al 

Products Dept., Corning, New York 14830. 


HOTOGRAY LENSES. 
.. THE ANSWERS 








. PHOTOGRAY lenses are photochromic: sensitive to 
ultraviolet light. When sunlight strikes them, invisible 
microcrystals of silver halide become darkened. When 
the light is removed, the crystals clear again. 


2. Quite rapidly. In 60 seconds the lens is 75% darkened 
by sunlight and virtually fully darkened in 5 minutes. 
Removed from sunlight the lens clears half way in 5 
minutes and 7595 in 20 minutes. At their darkest, 
PHOTOGRAY lenses have a light transmittance of 45%. 
When clearest they have a light transmittance of 8576 


3. No. The photochromic reaction is locked into the 
composition of the glass and is completely reversible. It 
will keep performing for a lifetime without changing 
its characteristics. 


4. Yes. Several complete darken-fade cycles are needed 
to bring PHOTOGRAY lenses up to their normal operating 
performance. 


5. Yes, Most definitely. PHOTOGRAY lenses can be 
heat-treated or tempered. The tempering time is slightly 
different from that needed for clear lenses. Corning 
publishes heat-treating tables that give settings for the 
more popular units available. 


6. Not too well. The window glass will screen out a lot of 
the ultraviolet light which activates the photochromic 
property of the lenses. This keeps the glass from 
darkening as fully as when it is exposed to direct sunlight. 


7. PHOTOGRAY lenses come in a full range of sizes—in both 
single-vision and 1 piece multi-focal types. 


8. Yes. The process, while quite rapid, is gradual enough 
to be imperceptible to the wearer. This, combined with 
the protection given by the darkened glass, is why 
PHOTOGRAY is known as the "comfort glass". 


9. Yes. It’s a very light, hardly noticeable tint. 


10. Yes. Corning is currently in the final stages of 
developing a sunglass companion to PHOTOGRAY glass. 
^ Called PHOTOSUN™ glass, it's a true variable sunglass. 
° PHOTOSUN lenses will be ready for introduction shortly. 


CORNING 


OPTICAL PRODUCTS 





When epinephrine 

is indicated for 

the management of 
chronic simple 
(open-angle) glaucoma 


Ayerst MI 


itrate 


BRAND OF 


pinephrine 
bitartrate 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 

Epitrate" (epinephrine bitartrate) 

For management of chronic simple (open-angle) glaucoma 
Description: A sterile aqueous solution of levorotatory epinephrine bitar 
2% (equivalent to 1.1% base), it is stable, retains its potency through 
and requires no refrigeration. It has a low surface tension 








Action: Intraocular pressure is lowered by reducing the rate of aque 
formation. Improvement in outflow facility is also observed in certa 
following prolonged therapy. 

Indications: Useíul in management of chronic simple (open-angle) 
either alone or in combination with miotics. In selected cases, it may « 
be used with carbonic anhydrase inhibitors. 

Contraindications: Prior to peripheral iridectomy, an epinephrine prepa 
is contraindicated in eyes that are capable of angle closure since its re 
weak mydriatic action may, nevertheless, precipitate angle block. Gor 
should be carried out on all patients before initiating therapy. 
Warnings: Topical use of epinephrine in any form should be interrupt 
to general anesthesia with certain anesthetics such as cyclopropane « 
halothane which sensitize the myocardium to sympathomimetics. 
Precautions: EPITRATE (epinephrine bitartrate) should be used with « 

the presence of hypertension, diabetes, hyperthyroidism, heart disease 
cerebral arteriosclerosis because of the possibility of systemic actio 
Adverse Reactions: As with other epinephrine solutions, transitory sting 
initial instillation may be expected. Headache or browache frequently 

on beginning EPITRATE therapy, but usually diminish as treatment is co 
Conjunctival allergy occurs occasionally. Pigmentary deposits in the 
conjunctiva or cornea may occur after prolonged use of epinephrine ey ( 
In rare cases, maculopathy with a central scotoma may result from the 
topical epinephrine in aphakic patients; prompt reversal generally foll 
discontinuance of the drug. Systemic effects nave occasionally been rep: 
such as: palpitation, tachycardia, extrasystoles, hypertension, tre 
sweating, and pallor. 

Dosage and Administration: | drop, with frequency of instillation be 
individualized, from every two or three days to twice daily. More fre 
instillation than one drop four times daily does not usually elicit ai rth 
improvement in therapeutic response. 

How Supplied: No. 1015—EPITRATE—ophthalmic solution of epinep! 


bitartrate 2% (equivalent to 1.1 base). [Also contains chlorobuta 


derivative) 0.595, methylaminoaceto pyrocatechol HCI, sodium bisulfit 
sodium chloride, polyoxypropylene-polyoxyethylene-diol, and disor 
edetate.] Package containing 7.5 cc. bottle with separate dropper-scre 
attachment. 


"TT | The Ophthalmos Division 
X€&^ | AYERST LABORATORIES 
mat | New York, N.Y. 10017 7141 
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NEW DEVELOPMENTS . 


OPA SERRATA ATTACHMENT TO THE 
GOLDMANN 3 MIRROR LENS 


The periphery of the fundus near the ora serrata and the 
ciliary body cannct be examined under normal conditions 
wit the 3-mirror lens alone. The ora serrata attachment 
along with the 3-mirror lens allows the observation of these 
mct peripheral parts in its entire circumference. ` 





The attachment is shaped like the 3-mirror lens. Half a 
stesl-ball is fixed to the scleral part of the attachment which 
presses on the sclera above the ora serrata so that the 
fundus at its periphery near the ora serrata can be seen 
in Me gonio mirror of the 3-mirror lens. The ora attachment 
ca? be used either with the 3-mirror lens in a locked or 
moveable position. 





THE PERKINS HAND HELD APPLANATION TONOMETER 


e LIGHT WEIGHT 
e GOLDMANN PRISM 
e EASY TO USE 


GRIESHABER SURGICAL INSTRUMENTS 
(MADE IN SWITZERLAND) 





ALFRED P. POLL, INC. 
THE ROUSE OF QUALITY OPTICS 
40 WEST 55 STREET NEW YORK, NY 10019 





Not more potent, but _ 
longer acting... 


PHOSPHOLINE IODIDE 0.0396 and 0.0696 were 
comparec with pilocarpine 296 in a study of the 
time course of changes in outflow facility and 
intraoculer pressure after single dose adminis- 
tration in patients with open-angle glaucoma. 
While Phospholine lodide 0.0696 showed little 
diminution in effect on intraocular pressure- * 
after 24 hours, the effect of pilocarpine 2% de- 
clined markedly in the first few hours, and was 
almost completely dissipated after 24 hours. 
The action of Phospholine lodide 0.03% was in- 
termediate between that of pilocarpine 2% and 
Phospholine lodide 0.06%. 


An important consideration in - ! 
the management of glaucoma 
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Indicates short acting 
miotic instilled 


. noom 3pm 6pm. 9pm. midnight 3am. 6am. 9am. 


When treated with short acting miotics, the 
patient with open-angle glaucoma runs the risk 
of an undetected intraocular pressure buildup 
during the night—a "silent emergency." 

The longer acting Phospholine lodide* (echo- 
thiophate iodide) may protect against this 
nightly insult. A single instillation of the 0.0396 
or 0.06% strength before retiring will act 
through the critical hours, and is especially 
recommended when you have found pilocarpine 
to be inadequate. | 


When initieting therapy... Phospholine lodide 
0.03% can often maintain 24 hour control of 


intraocular pressure with a single instillation 
at bedtime. It provides a smooth transition to 
the higher strengths—0.06%, 0.125%, 0.25% 
—when necessary. When indicated, epinephrine 
or carbonic anhydrase inhibitors may be pre- 
scribed with any strength of Phospholine lodide. 








PHOSPHOLINE IODIDE 
(echothiophate iodide 


for ophthalmic solution) 











` Effect of Phospholine lodide and pilocarpine 
on intraocular pressure control. 


* Adapted from Barsam, P. C., Boston U. School of Med.: Time Curves 
of the Effect of Miotics on Intraocular Pressure and Outflow Facility, 
Scientific Exhibit, Annual Convention, American Academy See next page for Brief Summary 
of Ophthalmology and Otolaryngology, Las Vegas, Oct. 5-9, 1970. of prescribing information. 
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PHOSPHOLINE IODIDE 


(echothiophate iodide) i 


for 24 hour contro! in chronic simple (open-angle: 
glaucoma and g aucoma secondary to aphakia 
penc" eee reset Ra y EO eH ASIE 


just 1 or 2 instillations a day 


e for long lasting effect on ocular tension — 


helps protect agzinst a "silent emergency" at night 
e may be substituted for the bedtime dose of a short acting miotic 
that controls intraocular pressure by day, but ) 
fails to provide adequate control during the night and early morning 
e choice of four st-engths for individualized therapy — z 
may be used alcne or as a complementary agent 


BRIEF SUMMARY (for full prescribing informaten, 
consult package circular) 

Phospholine lodide? (echothiophate iodide) 

In Management of Chronic Simple (Noncongestive) and 
Aphakic Glaucoma /Concomitant Esotropia 


Contraindications: This medication is contramdicated in 
acute (congestive) angle closure glaucoma, »ut may be 
useful in the subacute or chronic stages afte: iridectomy 
or where surgery is refused or contraindicat=4. It is also 
contraindicated in glaucoma associated with idocyclitis. 
It should be prescribed only after consultatien with the 
patient's internist or surgeon in the presence əf bronchial 
asthma, gastrointestinal spasm, urinary tractebstruction, 
vascular hypertension, myocardial infarction, and Parkin- 
son’s disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea, profuse 
sweating, or muscle weakness occurs. Sucainylcholine 
should not be used concomitantly. In patier-s with my- 
asthenia gravis, only specialists who are amare of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE IODIDE (echothiophate iodide) concorr -antly with 
neostigmine, ambenonium, pyridostigmine, = edropho- 
nium. 

Use in pregnancy: Not established is safe v= in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregnan: y requires 
weighing potential benefits against potential »azards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class sho. 1d be cau- 
tioned to observe all protective measures reccmmended 
in their handling. 

Minor side effects (patient to be alerted): Initially, brow- 
ache, dimness of vision, blurring, or ciliary anā conjunc- 
tival injection may occur, but usually disappea after 5 to 
10 days of treatment. 

Other side effects: (iocal) Iris cysts occur Occasionally in 
adults, but fairly frequently in children. Pigmented cysts 
of the ciliary epithelium have been noted. Reti-al detach- 
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ment has occurred, and the medication should be used 
with extreme caution, if at all, if there is a history of this 
disorder. It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide) 
therapy may be a causative factor in the development of 
lers opacities in adult glaucoma patients. This phenome- 
non is apparently (a) dose-related, since it has not been ob- 
served with 0.03%, but only with the higher strengths; (b) 
selective in character, since some patients have tolerated 
many years of treatment with the highest strength of the 
drug without lens changes; (c) age-related, since lens opac- 
ities associated with this medication are virtually unknown 
in children; and (d) species specific, since attempts to 
produce comparable effects in experimental animals have 
been unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, espe- 
cially in eyes with narrow angles. 

Resistance to the medication may appear in some 
patents after many months of therapy; usually the re- 
sponse can be restored by changing to another medica- 
tion for a short time. 

(systemic) Rarely, systemic effects may appear such 
as gastrointestinal spasm, nausea, vomitin diarrhea, in- 
creased secretion of lacrimal, salivary or sweat glands, 
tightness in the chest, brad cardia, etc. Muscle weakness 
and one case of localized paresthesias have been re- 
ported. Lowering of blood cholinesterase level frequently 
occurs during long term therapy and is an indication of 
Systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg./Kg., I.V.; arti- 
ficial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensi g 0.03% solution; 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.125% solution; 12.5 mg. package for 0.25% solution. 
[Also contains potassium acetate (sodium hydroxide or - 
acetic acid may have been incorporated to adjust pH dur- 7 
ing manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid, and exsiccated sodium phosphate.] 


The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 7127 


The new Zeiss Zoom OpMI 7... 
_atrue ophthalmological specialist. 


The new OpMi 7 is truly special in every 
sense of the word. It’s special in that it is designed 
only for ophthalmological microsurgery. And special 
too in price—its many outstanding design features 
are shared only with instruments costing consider- 
ably more. 

Wide field of view: 55 mm at 3.6x — 95% 
more area than other instruments in its price range. 

Building block design: it accepts all the 
valuable Zeiss accessories, including the Beam 
Splitter System for still and motion picture photog- 
raphy and TV, the unique high-eyepoint eyepieces 


for spectacle wearers, a fiber-optic ‘‘coollight 
illumination system, the assistant's stereo micro 
scope with the same high quality optics as the 
surgeon's, and the 2x operating field magnifier. 

Choice of 3 stands: including the new Ce 
ing Suspension System. 

Choice of 3 working distances: 6', 7 
8" to your specification. 

That's only a start. For complete details 
write or call Carl Zeiss, Inc., 444 5th Ave., New York 
N. Y. 10018. (212) 736-6070. 


Nationwide Service. 


ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANCISCO, SEATTLE, WASHINGTON 


THE GREAT NAME IN OPTICS 


WEST GERMANY 
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Behind the smile...a new lease on life. 


Temps* glasses help post cataract recovery with 
their cosmetically attractive shape, their lightness, 
and their protectiveness. Clear or tinted, the excel- 
lent optics are the thinnest, least distorting of the 
temporaries — perfectly adequate for spares later 
on. Available in wide or narrow P.D. (63 to 
68mm, 57 to 62mm), bifocal or single vision. 


We invite you to try six pairs of Temps glasses, or 
six Day-Nite Paks (clear and tinted pairs together, 
economically priced). Included with each... 
is a carrying case and a helpful booklet for | mme 
your patient, ^I Can See Again," by Paul | Ton B 
Tisher, M.D. We're sure you willbe im- | 2 
pressed by Temps glasses, a full return 
refund if you're not. Mentor Division, 
Codman & Shurtleff, Inc., 
Randolph, Mass. 02368. 








sess.  Codman Mentor 
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Armorlite c iginated the world's first hard resin 
lenses in 1947 and has been perfecting them ever 
since. We make more types of these modern lenses 
than any one ese, and they have a reputation for 


unsurpassed quality. We make only hard resin 


lenses and we do it in earnest: they are not a side- 
line with us. 


When you hink patient care and protection, 
think Armorlitez, by all means. 


ARMORLITE, INC. | 
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THE NEXT LOGICAL STEP IN GLAUCOMA THERAPY... 
if patients become refractory or intolerant to acetazolamide 


NEPTAZANE Tablets 





Methazolamide, 50 mg. 


also an outstanding anti-glaucoma drug 


For patients who can no longer be effec- 
tively controlled with acetazolamide— 
or cannot tolerate it over an extended 
period—NEPTAZANE Methazolamide is 


the next logical therapeutic step. Logical, 


because NEPTAZANE Methazolamide 
and acetazolamide are equally effective 
as ocular tension reducers due to their 
identical mode of action. So, with 
NEPTAZANE Methazolamide available 
as an alternate carbonic anhydrase 
inhibitor, itis possible for you to switch 
when necessary, and control many 


. cases on long-term glaucoma 


therapy. 


Contraindications: Severe (absolute) or 
hemorrhagic glaucoma; chronic noncongestive 
angle-closure glaucoma; adrenocortical, 
hepatic, or renal insufficiency; electrolyte im- 
balance states; sodium and potassium 
depletion states. 


CLAD -EDERLE LABORATORIES, A Division of American Cyanamid Company, Pear! River, New York 10965 


Warning: Although teratogenic effects demon- 
strated in rats at high doses have not been 
evidenced in humans, Methazolamide should 
not be used in women of childbearing age or in 
pregnancy, especially in the first trimester, 
unless the expected benefits outweigh these 
potential adverse effects. 


Precautions: Use with caution in patients with 
cirrhosis or hepatic insufficiency to forestall 
hepatic coma; those on steroid therapy; those 
with pulmonary obstruction or emphysema. 
Electrolyte balance should be maintained. 
Although not reported thus far with this drug, 
reactions common to sulfonamide derivatives, 
such as fever, leukopenia, hemolytic anemia, 
bone marrow depression or renal calculi, 

may occur. 


Adverse Reactions (mostly mild and dose- 
related): anorexia, nausea, vomiting; malaise, 
fatigue, drowsiness, headache, vertigo, mental 
confusion, depression; paresthesia. Urinary 
citrate excretion and uric acid output is 
decreased during use of this drug, but urinary 
calculi have not been reported. 
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Sealed construction eliminates costly 
cleaning. 


Monocular PD Control. Also vertical 
asymmetry adjustment. 


Internal illumination makes c 1mulative 
power readings easy to see— ven in 
darkened room. 


Positive corneal vertex distar«e control 
eliminates guesswork. 





SEE e X en ns E "i arm 


Rodenstock Phorovist 





Other fine Rodenstock instruments 
available from Titmus include: 
Rodavist Projector 

Refractometer 

Lensometer 

Slit Lamp 

Frojection Perimeter 


TITMUS 


OPTICAL CO., INC., PETERSBURG, VA. 23803 














OCUMETER 
helps steroid 
solution stav sterile 
by eliminating 3 major 
cause of contamination 


—the eye dropper. 
Sterile, highly stable 


Ophthalmic Solution 


DECADRON* 
Phosphate 
(Dexamethasone Sodium 


Phosphat2/MSD) 


0.1% Dexamethasone 
Phosphate Equivalent 


for mild acute iritis 
and nonpurulent 
conjunctivitis 


i= For prescribing information, 
please see next page. 


for mild acute iritis and nonpurulent conjunctivitis 





Sterile, highly stable 


Ophthalmic Solution 


DECADRON Phosphate 


(Dexamethasone Sodium 


Phosphate MSD) 


CONTRAINDICATIONS: 
DECADRON and NeoDECADRON 
should not be used ir the 
presence of infectious tuberculous 
lesions of the eye, chickenpox, 
early acute herpes simplex, 
vaccinia, the early acute stages of 
most viral diseases of the cornea 
and conjunctiva, acute purulent 
untreated infections of the 
conjunctiva and lids, suspected 
ocular or aural funga! infection, 
perforated ear drum. Sensitivity 
to components is also a 
contraindication. 


PRECAUTIONS: DECADRON: Like 
all adrenal corticosteroids, may 
sometimes mask, activate, or 
enhance incipient infection. 
Whenever possibility of infection 
exists, suitable antibiotic agents 
or a steroid-antibiotic preparation 
(such as NeoDECADRON) should 
be considered. If infections do not 
respond promptly, therapy should 
be discontinued until the infection 
has been adequately controlled 

by other measures. 


Systemic side effects may occur 
with extensive use of steroids. 
Rarely, ocular herpes simplex has 
been reported in patients 
receiving adrenocortical steroids 
systemically or locally in the eye 
for other conditions. 


Not all steroid ophthalmic solutions 
stay sterile during the days and weeks of 
therapy. But this one is more apt to— 
Ophthalmic Solution DECADRON 
Phosphate (Dexamethasone Sodium l 
Phosphate, MSD) in the OCUMETER* 
eliminates a common source of contami- ` 
nation—the eye dropper. 

Liniform dosage, drop after drop 

Each drop of Ophthalmic Solution : 
DECADRON Phosphate contains the 
same dosage of steroid. And, with a gentle 
squeeze, the OCUMETER measures out 
one drop at a time. So your patient 
can conveniently get the steroid dose you 


want her to have, wherever she is. 


Each cc. contains dexamethasone sodium phosphate 
equivalent to 1 mg. (0.1%) dexamethasone phosphate. 
Also available as DECADRON® Phosphate Ophthalmic 
Ointment (0.05%); and as NeoDECADRON^?$ Ophthalmic 
Solution containing dexamethasone sodium phosphate 


equivalent to 1 mg. (0.1%) dexamethasone phosphate and 
neomycin sulfate equivalent to 3.5 mg. neomycin base in 


each cc.; and NoDECADRON® Ophthalmic Ointment, 


containing dexamethasone sodium phosphate equivalent 
to 0.5 mg. (0.05%) dexamethasone phosphate and neomy- 
cin sulfate equivalent to 3.5 mg. neomycin base per gram. 


As wit? other corticosteroids, 
increased ntraocular tension can 
follow 2xtended local use (1-2 
weeks »r more) of dexamethasone 
sodium phosphate. Since 
increased intraocular tension can 
lead to-loss of vision, this 
possiErity should be kept in mind 
and tc »ica! administraticn used 
only urder adequate tonometric 
super" sion, particularly in 
patients known to have g aucoma, 
or whe .e family history includes 
glaucoma. 


In thos = diseases causing thinning 
of the cornea, perforation has 
been kr own to have occurred with 
the us= of topical steroids. 
Report- in the literature indicate 
that, rarely, protracted use of 
topica: corticosteroids in the eye 
may be associated with the 
develczment of posterior 

subcap .ular cataracts. Hereditary 
and derenerative eye diseases in 
generado not show any response 
to treatment with these 
preparetions. 


Stubbc sn cases of anterior 
segment ey? disease may require 
Systerr c adrenocortical hormone 
therapy When the deeper ocular 
structuses are involved, systemic 
therapwis necessary. 


NeoDECADRON: A few individuals 
may be sensitive to one or 

more of the components of 
NeoDECADRON. If any reaction 
indicating sensitivity is observed, 
discontinue use. Sensitivity to 
neomycin may occasionally 
develop, especially when it is 
applied to abraded skin. Some 
reports in the current literature 
point to an increase in the number 
of persons sensitive to neomycin. 


Use of any antibiotic agent may 
result in overgrowth of fungi or 
other organisms not susceptible 
to the antibiotic, necessitating 
prompt medical attention for such 
new infections. 


As the safety of topical steroids 
during pregnancy has not been 
confirmed, they should not be 
used for extended periods during 
pregrancy. 


For more detailed information, ~ 
consult your MSD Representative 
or see the Direction Circular. 
Merck Sharp & Dohme Division of 
Merck & Co., Inc., West Point, 

Pa. 19486 


MSD MERCK SHARP & DOHME 


A singular new 
antibiotic for the eye 
that works the way 
-you think it should 


GARAMYCIN SES OPHTHALMIC 





You think it should 


have a wide 
antibacterial spectrum 


GARAMYCIN wide range of 
antibacterial action is equal to the 
spectrum commonly prescribed in the 
combinations of neomycin, 
polymyxin and bacitracin or 
gramicidin in the treatment of 
external eye irfections due to 
susceptible organisms. It has 
activity against a wide variety 

of both gram-positive and 
gram-negative organisms, including 
the “difficult” ones —Pseudomonas 
aeruginosa strains and Proteus. 


In acute catarrhal conjunctivitis and 
episcleritist due to Staphylococcus 
aureus coagulase negative 





before 





after 7 days GARAMYCIN 
OPHTHALMIC SOLUTION 


GENTAMICIN SUL'ATE 


You think it should 
be a single entity 
antibiotic 


GAR-MYCIN is a single entity 
antib otic with a low incidence of 
sensit zation or resistance*— can be 
used epeatedly with continued 
etfecmveness, less concern about 
allergc potential (*Although 
signi? cant resistance in organisms 
isolated trom patients treated with 
gentamicin has not occurred at the 
preseat time, this may occur in the 
future as resistance has been 


prod: ced with difficulty in vitro by 


repeaeed exposures.) 


In mi-cted bleb (post-glaucoma 
surge y)' due to Staphyloco cus 
aurei» coagulase negative and 
Strepmcoccus viridans 





atter wee CAR AMYCI IN 
OPHT 4ALMIC SOLUTION 





You think it should 
be clinically 
effective 


GARAMYCIN OPHTHALMIC has been 
described as appearing to be ^... an 
antibiotic of choice for the initial 
treatment of external ocular 
infections“ It has "proved highly 
effective...for a wide variety of 
common bacterial eye infections. . “2 
(due to susceptible organisms). 

(1. Gordon, D.M.: Amer. J. Ophthal. 
69:300 Feb.] 1970. 2. Magnuson, 

R. H., and Suie, T.: JAMA 199:427 
[Feb. 6] 1967.) 


In acute conjunctivitis and 
dacryocystitis due to pneumococcus 


atter 7 days GARAMYCIN 
OPHTHALMIC SOLUTION 


atter 11 days GARA AMYC IN 
OPHTHALMIC SOLUTION 


New GARAMYCIN ophthalmic 


SOLUTION/OINTMENT 


tPhotographs courtesy of D. Gordon, M.D:, N.Y., N.Y ftPhotc;;-3phs courtesy of S. Fox, M.D., Baltimore, Md. 
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You think it should 
have flexibility 
in dosage forms 


GARAMYCIN OPHTHALMIC 
SOLUTION, sterile, isotonic, and 
buffered to pH of tears, does not 
blur vision, is well suited to daytime 
use—supplied in an unbreakable, 
easy-to-handle dispenser. 
GARAMYCIN OPHTHALMIC 
OINTMENT provides gentle emollient 
action and keeps medication in 
cqntact with tissues for longer 
periods. It is particularly 
advantageous for nighttime use or in 
non-ambulatory patients — supplied 
in easy-to-use ophthalmic tube. 





Clinical Considerations 


Description: GARAMYCIN is an 
antibiotic of the aminoglycoside group 
active against a wide variety of pathogenic 
gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a 
sterile aqueous solution buffered to 
approximately pH 6.7 for use in the eye. 
Each cc. contains gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin), 
disodium phosphate, monosodium 
phosphate, sodium chloride, and 
benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment 
contains, in each gram of ointment, 
gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin). and methylparaben and 
propylparaben as preservatives in a bland 
base of clear petrolatum. 

Although significant resistance in 
organisms isolated trom patients treated 
with gentamicin has not occurred at the 
present time, this may occur in the future 
as resistance has been produced with 
difficulty in vitro by repeated exposures. 
Indications: GARAMYCIN Ophthalmic 
Solution and Ointment are indicated in 
the topical treatment of infections of the 
external eye and its adnexa caused by 


susceptible bacteria. Such infections 
embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, 
blepharitis and blepharoconjunctivits, 
acute meibomianitis, and 
dacryocystitis. 
Contraindications: GARAMYCIN 
Ophthalmic Solution and Ointment are 
contraindicated in patients with known 
hypersensitivity to any of the components 
of these preparations. 
Precautions: Prolonged use of topica! 
antibiotics may give rise to overgrowth of 
nonsusceptible organisms such as fungi. 
Should this occur, or if irritation or 
hypersensitivity to any component ofthe 
drug develops, discontinue use of the 
preparation and institute appropriate 
therapy. 

and Administration: CARAM "CIN 
Ophthalmic Solution: One or two dros 
every four hours. In severe infections. 
dosage may be increased to as much es 
two drops once hourly. 

GARAMYCIN Ophthalmic Ointmert: 

Apply a small amount to the affected aye 
two to three times daily. 
How Supplied: GARAMYCIN Ophthalmic 
Solution, 5 cc. plastic dropper bottle, 
sterile, box of 1. GARAMYCIN 
Ophthalmic Ointment, 1/8 ounce tube, 
box of 1. 

Note: Store away from heat. 





SCHERING CORPORATION, UNION, NEW JERSEY 07083 


IMPROVED BETA 
THERAPY SOURCE 


100 mc. (nominal) strontium-90 
source, complete with 
collimating masks and forceps 
in protective case. Uniform 
distribution of activity, no 
gamma radiation. Prompt 
shipment to licensed 
opbthalmologists. Write for 
detai!s. 


MICROSURGERY 


Ws make the complete line of 
M=Pherson Microsurgery 
Instruments. We are national 
distributors of the Zeiss 

C »eration Microscopes, 

in sluding special models for 
& and EENT surgery — and 
we service these microscopes. 





BELLOWS 
CRYOEXTRACTOR 


Reusable with inexpensive C 
cartridges. Preferred by 
many surgeons for uniform 
performance, light weight 
(about 1 oz.), convenience. 
(We also have disposable 
F-20/20 units, Frigitronics N 
units.) Brochures on reques: 


SELECT INSTRUMENTS : 
FOR OPHTHALMIC SURGERY ` 


wv Mueller 


GENERAL OFFICES: 6&0 WEST TOUHY AVENUE, CHICAGO, ILLINOIS 60648 
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OPHTHALMIC SOLUTION, 0.125% and 0.25% 


HUMORSOL 


(DEMECARIUM BROMIDE | MSD) 


IS BACK 





PZN 
n 


And now HUMORSOL is available in animproved dispenser— 
the easy-to-use, nonbreakable plastic OCUMETER® with a metered tip to 
help assure that your patient gets the precise dosage you prescribe. 


In addition, the Direction Circular has been significantly revised. 
We urge you to consult it before prescribing. 


We emphasize, however, that the formulation, Ophthalmic Solution 
HUMORSOL, remains exactly the same. 


Supplied in two dosage strengths, 0.125 percent and 0.25 percent, 
each in a 5-cc OCUMETER® Ophthalmic Dispenser, with 


benzalkonium chloride 1:5000 added as preservative. 


For additional prescribing information, please see following page. 


HUMORSOL oemecarium Bromide | Msp) 
IS BACK 


in OCUMETER® Ophthalmic Dispensers for greater accuracy and patient-convenience 


as RENE E ER on ——— (€ €€—Ó 





REVISED PRESCRIBING INFORMATION 


FOR TOPICAL APPLICATION INTO ~HE CON- 
JUNCTIVAL SAC ONLY 

Indications: Open-angle glaucoma; conditions 
obstructing aqueous outflow that ar= amenable 
to miotic therapy, such as synechia! ormation; 
following iridectomy; accommodative esotropia 
(accommocative convergent strabismus). 
Contraindications: Known hypersens tivity; ac- 
tive uveal inflammation; most cases of narrow- 
angle glaucoma. 

Warnings: Should be administered w tà extreme 
caution to patients with myasthenia zravis who 
are on systemic anticholinesterase therapy; 
conversely, systemic anticholinesterase drugs 
for myasthenia gravis should be added cau- 
tiously. Succinylcholine should be aerinistered 
with extreme caution before or dur rg general 
anesthesia, because of possible respiratory and 
cardiovascular collapse. 

Use in Pregnancy: Safe use in prezaancy has 
not been established, nor has the z5sence of 
adverse effects on the fetus or on respiration 
of the neonate. During pregnancy w= gh poten- 
tial benefits against possible hazards. 
Precautions: Gonioscopy is recommended be- 
fore therapy. Do not use, or use cautiously, when 
an intraocular inflammatory process <£ present. 
Compression of the lacrimal sac during and 
following instillation for a minute c two mini- 
mizes drainage into the nasal charmer. Wash 
hands immediately after instillaticn. Discon- 
tinue use if salivation, urinary incentinence, 
diarrhea, profuse sweating, muscle weakness, 
respiratory difficulties, shock, or cara ac irregu- 
larities occur. 

Persons exposed to organophospha®-type in- 
secticides and pesticides (gardene, organo- 
phosphate-manufacturing plant or warehouse 
workers, farmers, residents of cemmunities 
which are undergoing insecticide spraying or 
dusting, etc.) should be warned of added sys- 
temic effects possible from absorpticn through 
the respiratory tract or skin. Wearing of respira- 
tory masks, frequent washing, arc clothing 
changes may be advisable. 

Use with extreme caution, if at all, in patients 
with marked vagotonia, bronchial as: * ma, spas- 
tic gastrointestinal disturbances, petic ulcer, 
pronounced bradycardia and hypotension, re- 
cent myocardial infarction, epilepsv, parkin- 
sonism, and other disorders that m=y respond 
adversely to vagotonic effects. Use extreme 
caution before intraocular surgery because 
of the possibility of hyphema. 


Despite observance of all precautions, repeated 
administration may cause depression of the con- 
centration of cholinesterase in the serum and 
erythrocytes, with resultant systemic effects. 
Adverse Reactions: Stinging, burning, lacrima- 
tion, lid muscle twitching, conjunctival and 
ciliary redness, brow ache, headache, and in- 
duced myopia with visual blurring; activation of 
latent iritis or uveitis; retinal detachment has 
been reported occasionally. Iris cysts may form, 
enlarge, and obscure vision, more frequently in 
children; cysts usually shrink when the miotic 
is discontinued but, rarely, may rupture or 
break free into the aqueous. Frequent exami- 
nation is advisable. 

Prclonged use may cause conjunctival thicken- 
ing and obstruction of nasolacrimal canals. If 
systemic effects occur (e.g., salivation, urinary 
incontinence, nausea, abdominal cramps, vom- 
iting, diarrhea, dyspnea, bradycardia, cardiac 
irregularities), parenteral administration of atro- 
pine is indicated: 0.4 to 0.6 mg or more for 
adults, proportionately less for children; artifi- 
cia. respiration may be required. Similar ther- 
apy is indicated for overdosage. 

Lens opacities have been reported, and routine 
slit-lamp examinations should accompany pro- 
longed use. Paradoxical increase in intraocular 
pressure may occur and be alleviated by a 
mydriatic. 

Dosage and Administration: Initial titration and 
dosage adjustments must be individualized to 
obtain maximal therapeutic effect. Patient must 
be observed closely during initial period. If 
response is not adequate within first 24 hours, 
corsider other measures. Keep frequency of 
use to a minimum in all patients, but especially 
in children. 

Since technic is crucial to proper and safe ad- 
ministration, consult Direction Circular for full 
details. 

Supplied: In 5-cc OCUMETER® Ophthalmic Dis- 
penser containing 0.125 or 0.25 percent 
solution and sodium chloride; benzalkonium 
chloride 1:5000 added as preservative. 


For more detailed information, consult your . 


MSD representative or see the Direction Circu- 
lar. Merck Sharp & Dohme, Division of Merck 
& Co., Inc., West Point, Pa. 19486 


MSD MERCK SHARP & DOHME 


. 
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The AO 305 Monocular Indirect 
Ophthalmoscope offers a 
brightly illuminated erect image 
over a field of view five times 
greater in area than is viewable 
with a direct ophthalmoscope. 

It is especially effective for 
viewing through small pupils 
or for routine examinations 
through undilated pupils. 


For extra convenience you have 
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a focusing eyepiece, variable 
field size control and built-in 
filters. All are easily and quickly 
adjusted with one hand. 


You will find it a most remark- 
able diagnostic aid. Write for 
more information or better still, 
ask your AO representative 

for a convincing demonstration 
of the new 305 Monocular 
Indirect Ophthalmoscope. 


Now, an indirect ophthalmoscope 
with an erect image, 


ideal for routine 
examination. 





(9 AMERICAN OPTICAL 


CORPORATION 
BUFFALO, NEW YORK 14215 


pe 
Karr 
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The important advantages of contact 
lenses over spectacles, for aphaxies, are 
well understood: greater field of view, elimi- 
nation of aberrations, reduced r-gnifica- 
tion and major cosmetie improvement. To 
gain these benefits, the patient 3s willing 
to tolerate considerable discom ort and 
visual disturbance. The apparent successes 
achieved with such highly motivated pa- 
tients have misled some practitioners into 
thinking that aphakies are the eas est to fit 
of all contact lens wearers. 


In fact, however, proper fittinz of the 
aphakie eye is a highly complex matter, 
because of: (1) Tendency of high-plus 
lenses to ride down and be moved exces- 
sively by the lids, due to the- greater 
thickness and weight and their wore for- 
ward center of gravity; (2) Often daccid or 
low lower lids of older patients, 1nable to 
support the weight of some lcw-riding 
lenses, may allow them to dig inte and irri- 
tate the lower limbus; (3) Pupillary irregu- 
larities, such as keyhole or upward- 
displaced pupils, which are still aite com- 
mon; and (4) High degree of corneal eylin- 
der ‘against the rule’ often found after 
cataract surgery. 


To avoid visual disturbances suc? as flare, 
ghost images or double vision, it :« impera- 
tive to position the contact lens s» that the 
opical zone covers the entire expesed pupil 
at all times. Proper choice from among the 


180 ST. PAUL ST. 


CONTACT 
LENSES inc. 


ROCHESTER, N. Y. 14604 


CONTACT LENSES AND 
THE APHAKIC PATIENT 


Part 1: Factors in Lens Selection 


following three corneal lens constructions 
wil help the practitioner to achieve the 
desired lens positioning: 

(1) MINUS-CARRIER LENTICULAR 


LENS 
(22 TP (TANGENTIAL PERIPHERY) 
LENS 


(3) SINGLE-CUT LENS 


The correct selection depends on the pupil 
and lid characteristics of each individual 
case. For example: keyhole pupils require 
lenses which ride somewhat above center, 
to completely cover the exposed pupil, unless 
the upper lid extends down far enough to 
cover virtually all of the iridectomy, making 
the exposed pupil almost round. Larger 
pupils require lenses with larger optical 
zones, as do lenses which tend to be dis- 
placed laterally because of ‘against the rule’ 
astigmatism or decentered corneal apical 
caps. For flaccid lower lids, thick lens edges 
are deliberately constructed to better sup- 
port the weight of low-riding lenses; or, the 
lenses may be designed to ride up, held 
there by the upper lids. With tight upper 
lids, lenses least affected by upper lid pres- 
sures are needed. The practitioner must 
consider all these factors: upper and lower 
lid position and tension, and size, shape and 
position of the pupils. 


STANLEY Gorpon, President 


(to be continued) 


Please send special introductory 
offer and literature. 


Phone 716-232-6878 * Cable CONTACTLENS, Roch., N.Y. 


e Metricon 
e Spiro-Vent 


e Ultra-Thin Metricon 
e Tangential Periphery 


» Astigmacon 
» Gordon Bifocal 


SUBSIDIARY OF UNION CORP. NYSE SYMBOL—UCO 








Alcon makes 
accurate 
tonography 
© easy to do 
in your office 





ALCON introduces the EDT-103™_the first electronic 
digital tonograph and automated recorder. Only 

the EDT-103 provides accurate, simplified tonography for 
routine office use. And any member of your staff can 

be trained to use it in less than half an hour. 


easy to read: 
direct digital display of tonometric scale readings 
conveniently...at tonometer head 


easy to operate: 

self-activating recorder, automatically controlled and timed 
permanent patient record on “fan-fold” strip chart 

automatic chart drive—maximum accessibility for easy loading 


easy to maintain: 

‘ self contained tonography system is compact, lightweight, 
portable, in its own carrying case 

all solid state circuitry 

ycarries a one-year warranty, easily serviced 

' meets or exceeds all requirements of Specification 5 





Write for additional information, or to have our representative arrange A new dimension in the detection anc 
for a personal demonstration. management of glaucoma — 


Surgical Products Division, Alcon Laboratories, Inc./ P.O. Box 1959, Fort Worth, Texas 7610 


Indications: Relief and manage- 
ment of nonpurulent Blepharitis and 
Conjunctivitis. 


Dosage: Initially, 1 or 2 drops 
placed in the conjunctival sac every 
hour until improvement occurs. 

Thereafter, 1 or 2 drops 2 to 4 
times daily. 


























Composition: 
Prednisolone-21-phosphate 
BOO ousssaasqamds tna 0.2596 
(Equivalent to Prednisolone 0.296) 
Sulfacetamide sodium ....10.096 
Phenylephrine HCA ...... 0.125% 
Methylparaben .......... 0.02% 
Propylparaben .......... 0.00596 


In a stabilizec aqueous solution 
containing sodium thiosulfate and 
*"SMP-68 (a combination of polyoxy- 
propylene compeund and polysor- 
bate 80). 


Effectiveness: The antibacterial 
spectrum of Vasocidin is particularly 
effective against the gram positive 
pyogenic cocci; E. coli, N. gonor- 
rhoeae, Koch-Weeks bacillus and 
other bacteria susceptible to sul- 
facetamide. Because Vasocidin is a 
true solution, dosage is uniform and 
each drop is free of any irritating 
particles. The Vasocidin vehicle en- 
hances the dispersion of active com- 
ponents. Sulfacetamide combats a 
wide range of pathogens; predniso- 
lone reduces inflammatory reaction; 
phenylephrine relieves hyperemia. 
Local effects of active therapeutic 
agents appear to be prolonged by 
phenylephrine-induced vasocon- 
striction. 


Caution: Federal law prohibits dis- 
pensing without prescription. 

Contraindications: Steroids are 
contraindicated ir dendritic ulcers 
(herpes simplex), vaccinia, varicella 
and most other viral diseases of the 
cornea and conjunctiva, as well as 
in fungal and tubercular ocular dis- 
ease. Contraindicated in the treat- 
ment of purulent conjunctivitis or 
blepharitis. Should not be used by 
persons with narrow-angle glaucoma 
or those sensitive to sulfonamides. 
If irritation persists or increases, dis- 
continue use and consult physician. 


Side Effects: Extended use of topi- 
cal steroid therapy may cause in- 
creased intraocular pressure in 
certain individuals. It is advisable 
that intraocular pressure be checked 
frequently. In those diseases caus- 
ing thinning of the cornea, perfora- 
tion has been known to occur with 
the use of topical steroids. 

Vasocidin is sterile when pack- 
aged. To prevent contaminating the 
dropper tip and solution, care should 
be taken not to touch the eyelids or 
Surrounding area with the dropper 
tip of bottle. Keep container tightly 
closed. 


Supplied: Plastic dropper-tipped 
vials, 5 cc. 


Smith, Miller & Patch, Inc. 
401 Joyce Kilmer Avenue 


New Brunswick, N.J. 08902 


SQlousy feeling 
ake up inthe mor 
ith your eyelids 
stuck together. 


o medication residue with Vasocidin 
othing to wash away in the morning 
's an antibacterial, steroid, decon 
estant combination in true solution 
orks fast because it disperses fast 
elps relieve nonpurulent blepharitis 
nd conjunctivitis more effectively 
tarts the day right. 


Vasocioir 


. * , 
elantae ü 





LAST YEAR 
W TOLD Y--U AB--UTTH | 
“PRESSURE-SPARING” EFFEC 





medrysone) 





OF HM 








... APPARENTLY YOU WANT 


. . TO KNOW MORE. 





SO TAKE THIS NEW LOOK 


AT HMS. 


Drawing on nearly seven years of ex- 
tensive clinical research experience, let's 
consider those questions you have asked 
most frequently. 


"Is HMS too mild to benefit 


my patients with inflammatory 


conditions?” 
In the past five years, numerous inde- 
endent studies on HMS (medrysone) 
E. been published including those by 
Becker, and Thyvgeson.'* Virtually all 
have reached the same conclusions: 
HMS is an effective treatment for super- 
ficial ocular inflammations. 
Additionally, in a recent survey, 7656 
of the ophthalmologists interviewed who 
had tried HMS, found it effective when 
used for the recommended conditions. 


"What therapeutic possibili- 
ties are now open to me, with 
HMS, that were not available 
with other mild steroids?” 

First, over 30% of the population is 
likely to respond to Vet à with an in- 
termediate to high increase in intraocular 
pressure; steroid use with these patients 
must therefore be selective and cautious.^ 
With HMS, most of these patients now 
can safely receive long-term steroid 
treatment. 

Secondly, there are those glaucoma 
patients who must be treated specifically 
with epinephrine but are nevertheless 
sensitive to this drug. With HMS as con- 
cgmitant therapy, Becker and Kolker 
reported that u aan was "sufficient im- 
fprovement in glaucoma control so as to 
avoid surgery" by allowing continuation 
of Pllisdlrinc therapy.’ 





"| haven't seen a rise in IOP 
with mild steroids. Isn't the 
real concern with the more 
potent steroids?” 

There is ample evidence that.: % dexa- 
methasone produces significant increases 
in IOP'45, and even .12% prednisolone, 
the mildest of the commercially available 
ophthalmic steroids, has the potential to 
increase IOP. Conversely, Doctors Beck- 
er and Kolker found in their investiga- 
tional study that “medrysone (HMS) can 
be administered to patients four times a 
day for periods of several months with 
essentially no elevation of intraoeular 
pressure even in individuals highly sus- 
ceptible to such elevation." 


"Can Í treat uveitis and iritis 
with HMS?"' 

It is zot indicated for these conditions. 
Its merits should only be judged :n those 
conditions where indicated: allergic and 
vernal conjunctivitis, episclerias, and 
epinephrine sensitivity. 


"ls HMS uncomfortable for 
the patient to use?” 

Results of a recent patient study 
showed that 96% of those tested found 
HMS completely comfortable in the 
eye.” Though early batches of the pro- 
duct did cause some minor irritation to 
the eyes of a few patients, this has not 
been a recurring problem. 


HMS medrysone) 


LIQUIFILM® OPHTHALMIC SUSPENSION 
AlleRGIN 
<> 


Please see next page for Prescribing Information, 


Prescribing Information for 


(medrysor3) . 
LIQUIFILM* OPHTHALMIC SUSPENSION 


DESCRIPTION: Contains: 


| For the Discriminating 

PERPE, I ua Sch si FERE Edo PKTI KE RUE ETE RE RNÀ —Á nó | Eod 

ae EE | i ie 1.4% | Eye Physician 
| 


with: benzalkoniam chloride, disodium edetate. odium 
chloride, potassium chloride, sodium jp api m»0basic 
vdrous. eth l- 


monohydrate, sodium phosphate dibasic an | . 

cellulose, purified. water, and sodium hydroxide c- vdro- | Depend on the Services ofa 
chloric acid if needed to adjust pH. HMS (medr one) is p "m 

related structurally mere to progesterone than to otber avail- | Guild Optician 


able corticosteroids. 
INDICATIONS: HMS (medrvsone) is effective in t» treat- 
ment of allergic conjunctivitis, vernal conjunctive, epi- 
scleritis and epinephmne sensitivity. HMS (medr sone) is | 
not indicated in iritis or uveitis as its therapeutic @ieective- 
ness has not been demonstrated. 
CON TRAININCATIONS 
HMS (medrysone: is contraindicated in the follow ime-condi- 
nons 
1. Acute untreated purulent ocular infections. 
2. Acute herpes simplex (dendritic) keratitis. 
3. Viral discases-of the conjunctiva and cornea. 
4. Ocular tuberculosis. A 
5 Fungal diseases of the eve. IN LYNCHBURG, V " 
6. Hvpersensiti ity to any of the components of the dmg 


UL. G. JEFFERSO 
1. Infectious diseases of the eve may be masked, enh: «ed or | A. . F R N 


activated by steroids. 
Corneal or scleral perforation occasionally has been seported | INC. 
with prolonged use of topical steroids. In high dosew#e they 


have been asseciated with corneal thinning. Main Office Branch Office 
3. Prolonged use of topical steroids may increase in-—ocular Allied Arts Buildings 2010 Tate Springs Road 


pressure although data#rom 2 uncontrolled studies* : dicate | 

that in patients with increased intraocular pressure and m 

those susceptible to a mse in intraocular pressure uper. appli- 

cation of tonka steroids, there is less effect on in mah Ae REGISTERED OPTICIANS 
HMS than with dexamethasone or betamethasone | 

4. Prolonged useof tepical corticosteroids may rarely h=associ- | 
ated with development of posterior subcapsular cxaracts. | WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 

. Systemic. absørption and systemic side nm mas result 

with the use of topical steroids. 
PRECAUTIONS | 

1. HMS (medrysone is not recommended for use in Fais and 
uveitis as its therapeutic effectiveness has not beensxxemon- | 
strated in these conditions. | 

2. With prolonged use of HMS (medrvsone) the int- ocular | 
pressure and lens should be examined periodically 

3. In. persistent. corneal ulceration where a steroid k= been 
used, or is in use, fungal infection should be suspect. 

4. The use of topical steroids in pregnancy should be smited 
to conditions serious enough to warrant such treatment, so 
that possible risk to thetetus may be justified by the exoected 
benefit to the mother 
ADVERSE REACTIONS. Occasional transient sungsmg and 
burning may occur on instillation. 

DOSAGE AND ADMINISTRATION: One drop insteeed in 
the conjunctival sac up to every four hours. 

SUPPLY 

As a $ cc. sterile suspension in plastic dropper ber les on 
prescription only 

NOTE. Bottles filled te one-half capacity for prope drop 
control. Do nor freeze. 

REFERENCES 
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amethasone and Medry sone on Human Intraocular Possure. | 
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Bedrossian, R. H., and Eriksen, S. P.: The Treatment > Ocu- 

lar Inflammation with Medrysone, Arch. Ophth., 1:184, 
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3. Dorsch, W., and Thy geson, P.: The Clinical Efficacy » Med- 
rvsone, A New Ophthalmic Steroid, Amer. J. Ophth 45:74, 
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*Mueller Welt's fully automated methods assure a prop- 


Jan. 1968. i erly positioned edge apex consistently, lens after lens, 
4. Spaeth, G. L- An Anti-Inflammatory Steroid V. shout for constant comfort, superior safety, too! It's another 
Apparent Effect on Intra-Ocular Pressure, Arch. '-ohth., Mueller Welt first! 


75:783, 1966. à NN 
«. Data on file, Allergan Marketing Department. | Call or write for our free Fitting Manual and pamphlet, 


6. Armaly, M. F.: Factors Affecting the Dose Response R=ation- "Which Ones Should | Use?” 
ship in Steroid-Induced Ocular Hypertension, ( .hapse- VIL | MUELLER WELT CONTACT LENSES, INC. 


Ocular Anti-Inflammatory Therapy, Ed. by H. E. K «man, ; i 
i r Serving the profession for over 40 years, 


Charles C. Thoms, Springfield, IÍ., 1970, pp. 88-97. l 
7. Becker, B., and Kolker, A. E.: Intraocular Pressure Reoonse with contact lenses developed through 
; continuous research. 


to Lie Corticosteroids, Chapter 9, Ocular Therae . 
28 E. Jackson Blvd. 


Complications and Management, Fd. by I. H. Leopeed, The 
Chicago, lll. 60604 (312) 427-3575 


C. V. Mosby Co., St. Leuis, 1967, pp. 79-83. 
8. Nelson, E. L., Ophthalmic Steroids, Chapter XVII @cular 
6922 Hollywood Blvd. 
Hollywood, Calif. 90028 (213) 464-2137 












Anti-Inflammatory Therapy, Ed. by H. E. Kaufman 
Charles C. Thomas, Springfield, IIL, 1970, pp. 217-23- 
). Data on file, Allergan Research Department. 
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TE TOPCON SYSTEM 


TRC-F3 (3FPS) RETINAL CAMERA 


Like the TRC-F1, the Model F3 is a superior instrument, ideal for obtaining distinct 
35 mm color or black & white photographs of the anterior ocular structures and 
fundus. 


The TRC-F3 features direct observation 
eae m during fluorescein angiography with an 
expanded recycling capacity of THREE 
FRAMES PER SECOND, making it the 
fastest and most compact fundus camera in 
the world. 


A wide range of accessories includes 
Polaroid® camera attachment, bulk film 
magazine, stereo and magnifying attach- 
ments and motor drive. 


For complete details and specifications con 
tact your TOPCON representative or write 














TOPCON INSTRUMENT CORPORATION OF AMERICA 
170 FIFTH AVENUE 
NEW YORK, N. Y. 10010 
(212) 924-6366 


. Visit our Booth 738 at the American Academy Meeting 





Floor Model 
Catalog No. 10-108 

















We startec 
at the bottom.. 


Troutman Ophthalmic microscopes now com 
in floor and ceiling mounted units. 





A floor and ceiling mounted microscope t 
fit all the required needs of the Ophthalmi 
surgeon. iuc. 


i i b 
The ceiling mounted microscope has a paem 


ory system that virtually repositions it to thi 
exact focal distance. In addition it moves hori 
zontally on a motorized ceiling track. This per 


mits the operating room to be used for othe 
than ophthalmic surgery. 


ind made 
tto the top. 


The floor unit also moves easily on retract- 
ole, conductive casters, yet is absolutely sta- 
e during surgery. Both floor and ceiling units 
ave foot controlled zoom and focusing, and 
it illumination with scanning devices. 


"Kew Special Options available for both 


oor,and ceiling units: 
IBER OPTIC COAXIAL ILLUMINATION 


A 20? TILTING MECHANISM 


(uu) Send for brochure 
VECK EDWARD WECK & COMPANY, INC. 


Actus. a EMAL LI OA LL Male FMA. Rie... Waals 444/44 







Ceiling Model 
Catalog No. 10-110 
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Surgery in 
your living room? 
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Absurd? Not really...a revolutionary physician-designed program allows you to 
view discussion and actual procedures by outstanding authorities. This is all pos- 
sible through a video tape machine that plays through your present home or office 
TV. You can see valuable seminars whenever and wherever you choose. You can 
replay any segment over and cver again or use stop-action for a still view. Your 
savings in time alone will more than pay for the equipment involved and the con- 
stantly growing library provides an unlimited source of information. For complete 


details and library catalog write to: Video : Digest 


Seven Sperti Drive, Ft. Mitchell, Kentucky 41017 / Telephone (606) 331-3164 
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steri le. *u 


inside & out 


The Ophthalmic Medication Delivery System 
for Assured Sterility in the O.R. 
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Steri e Pack 


1. Easy-to-handle 
2. No compromise in sterility 
3. Easy to use during surgery 


4, Ideal for post-operative use 





1 When the plastic envelope is peeled apart, a otally sterile DROPFERETTE is ready for delivery to the surgeon or to 

the instrument tray. Won't roll—flat end desicn. 2 The outer sur‘ace is sterile. Virtually no risk of package edge 

contamination or contamination of the surgicel instrument tray. 3 Extended spout and controlled drop action for 
ease and accuracy of use. 3 Assures sterile medication delivery at the bedside. 





Frequently Used 
Ophthalmic Medications . . . In the 
-.Most Convenient O.R. Delivery System 


ARGYROL® S.S. 20% (1 cc.) ATROPISOL* (1 cc.) EPINEPHRINE 1:1000 (1 cc.) 


(Atropine Sulfate) (as the hydrochloride) 


05% 1% 2% 





FLUORESCEIN SODIUM 2% (1 cc.) HOMATROPINE HBr (1 cc.) PHENYLEPHRINE HCI 10% (1 cc.) 


b C 





PILOMIOTIN® (1 cc) SULFACETAMIDE SODIUM 10% (1 cc. TETRACAINE HCI 0.5% (1 cc.) 


(Pilocarpine HCl) 
5 


1% 2% 4% 





CopPer COOPER LABORATORIES, INC. WAYNE, NEW JERSEY 07470 


aj: qeje ucing 
the new 3-base ExECUTIVE lens 
for high-minus corrections. 


) AMERICAN OPTICAL 


CORPORATION 
Optical P»aducts Division - Southbridge, Mass. 01550 
*TMegistered by American Optical Corporation. 









































orally effective, potent carbonic 
anhydrase inhibitor 

onset of action usually within an 
hour; maximal effect is observed a 
in two to four hours y 
lowered intraocular pressure is 2 
often maintained for six to twelve Wg 


adequate oral electrolyte intake 
will also contribute to hypokalemia. 
Digitalis therapy may exaggerate 
metabolic effects of hypokalemia 
especially with reference to myo- 
cardial activity. Hypokalemia may 
be treated by use of potassium 
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hours ge fs chloride or giving foods with a high 
usually most successful when given WA is potassium content. A close check on 
in conjunction with miotics d» cd electrolyte balance, blood pH, and 
Compared to other carbonic an- Roe d blood gases should be kept during 


hydrase inhibitors, DARANIDE has W 
a lesser propensity for causing meta- $% 
bolic acidosis. Please note, however, Y: 
that this and other side effects asso- — Y 
ciated with carbonic anhydrase in- 
hibitors may occur. 
Contraindications: To avoid blood pH 
decreases below 7.20, do not use if 
arterial pCO, greater than 63 mm Hg; 
hepatic insufficiency; renal failure; 
adrenocortical insufficiency; hyperchlor- 
emic acidosis; conditions in 
which sodium and/or potassium 
serum levels are depressed. 
Should not be used in patients 
with severe pulmonary ob- 
struction who are unable to 
increase their alveolar ventila- 
tion since their acidosis may be 
increasedtothe pointof narcosis. 
Warning: Should not be used in 
women of child-bearing age or in 
pregnancy, especially during the 
first trimester, unless the benefits 
to be expected outweigh potential consult your MSD representative 
adverse effects. MEM or see the Direction Circular. 
Precautions: Potassium excretion is pas Merck Sharp & Dohme, Division of 
increased and hypokalemia may develop Mu Merck & Co., Inc., West Point, Pa. 19486 
with brisk diuresis, when severe cirrhosis o 
is present, or during concomitant use of 
steroids or ACTH. Interference with |. 


- 


therapy. Use with caution in severe 
respiratory acidosis or in the presence 

of chronic pulmonary infection; discon- 
tinue if blood pH falls below 7.20. As 
with other carbonic anhydrase inhib- 
itors, agranulocytosis, thrombocytopenia, 
or renal calculi are possible. 

Adverse Reactions: Side effects (char- 
acteristic of carbonic anhydrase inhib- 
itors) may include gastrointestinal 
disturbances (anorexia, nausea, 
vomiting), constipation, urinary 
frequency, mild skin eruptions, 
pruritus, headache, weakness, 
nervousness, globus hystericus, 
sedation, lassitude, depression, 
confusion, disorientation, diz- 
ziness, ataxia, tremor, tinnitus, 
paresthesias of hands, feet, tongue. 
If they occur, reduce dosage or 
discontinue drug temporarily. 
Supplied: Tablets containing 50 mg di- 
chlorphenamide each, in bottles of 100. 
For more detailed information, 
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MSD MERCK SHARP & DOHME 
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...in the oral management of glaucom 


DARANIDE 


(DICHLORPHENAMIDE MSD] = 


TABLETS, 50 mg 









terile field 

terile instruments 
terile dressings 
terile scrub suits 
terile gloves 
terile masks 


But the/ointment| 


may make a mockery 
of it all 





. “latrogenic infection must be seriously consid- Vander Wyk and Granston' reported in 1958 that 

ered and eliminated by all concerned insofar as 71 out of 83 (85.596) samples of ophthalmic 

jt may be prudently possible. [It] ... may result ointments tested were unsterile. Other investi- 

- in a break in sterile surgical technique ...Those gators, notably Bowman and Holdowsky’, and 

topical products for use in the environment of Bowman! have also reported on ophthalmic 

the hospital should be sterile. ...” ointment contamination using various testing 
—Evans, W. J.: FDA Papers, May 1970. methods. 





This plate was prepared from a This plate shows the results 

. commercially available ophthalmic obtained when one of a series of 
ointment. The approximate number Allergan's new sterile ointments 
of microorganisms and the species was tested using exactly the same 
(thereof per gram of ointment were:) procedure, No contamination could 
Staphylococcus, 250; Achromo- be detected.4 
bacter, 100; Nocardia, 50; Actino- 
myces, 50; Corynebacterium, 50; 
Bacillus, 200; Yeast, 50; Mold, 1900. 





Chloroptic® (chloramphenicol) 


Sterile Ophthalmic Ointment 

Contains: chloramphenicol. . .1.0% (10mg/Gm) 
chlorobutanol (chloral deriv. as a preservative). . .0.5% 
with: white petrolatum, mineral oil. 





Chloroptic '-P 
Sterile Ophthalmic Ointment 


(chloramphenicol-prednisolone) 

Contains: chloramphenicol. . . 1.0% (10mg/Gm) 
prednisolone alconol 0.5% (5mg/Gm) chlorobutanol 
(chloral deriv. as a preservative). . .0.596 with: white 
petrolatum, mineral oil. 





Atropine Sulfate 1.0% 
Sterile Ophthalmic Ointment 


Contains: atropine sulfate. . . 1.096 with: chlorobutanol 
(chloral deriv. as a preservative). . .0.5% with: 
white petrolatum, mineral oil. 





1, R. W. Vander Wyk and A. E. Granston, J. Am. Pharm. ASSOC., Sct 
Ed., 47, 193 (1958) 

2. F. W. Bowman and S. Holcowaty, ibid., 48, 95 (1959) 

3 F W. Bowman, J. Pharm. Sci., 58 (2): 277 (Feb), 1969 

4 Data from research files, Allergan Pharmaceuticals, Irvine, Califorsia 


Pharmaceuticals Irvine, California/ Montreal, Canada 
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... whenever vou want 
...as often as vou want 
without your being there 





Now OCUTRON ° 


offers you visual fields 








The Ocutron® Wisual Field Tester, developed by a leading ophthal- 
mologist, is a hizhly precise electronic instrument that automatically 
examines the visual field and records it permanently on the standard 
chart that you are accustomed tc using and interpreting. 


Without the presence of doctor or nurse, the patient tests himself by 
push-button response to stimuli of standard light targets as they appear 
within the white hemisphere. This response is electrically registered 
on the chart. 


Difficult and time-consuming fields like the above glaucoma field are 
as easily and quickly tested as a simple normal field. 


Background may »e lighted or not, as desired, for light or dark adapted 
fields. Built-in check on patient fixation and patient reliability. 


Particularly suita-le for high volume performance. Simple enough for 
screening. Accurate enough for definitive, repeatable field study. 


For further information write for new literature 
or contact your ophthalmic distributor. 


OCUTRON COMPANY 


22500 South Woodland Road 
Cleveland, Ohio 44122 


U.S. Patent Nos. 3,288,546 
and 3,421,498 


Toone ooo poo o o c o 


. Ww. 


L4HESLIIIILILIL 


have all these features <- 
been included in one 4 
Ophthalmoscope. " 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NEVER BEFORE... 


Check them: 

[] Better view of macula with less reflection. 

[] Stereoscopic observation around opacities 
in the transparent media. 

[] Maximum stereopsis at all times commen- 
surate with the size of the pupil. 

[] Now, after many years of research, one in- 


[] 





strument!!! affords the best features for 
routine indirect ophthalmoscopy with the 
possibility of binocular viewing through pu- 
pils as small as 1.5 mm. 


Better illumination for viewing the fundus 
periphery. 


Adjustable diaphragms in the eyepieces 
insure easy and exact alignment of the 
ophthalmoscope both vertically and hori- 
zontally to prevent diplopia. 


A special optical system minimizes light loss 
and conducts most of the available light 
into the pupil. 


Built-in infrared filter prevents unnecessary 
heating of fundus tissues and makes ex- 
amination far more comfortable for the 
patient. 


[] 








aes 


Eyepieces incorporating any lens correc- 
tions to suit the observer’s prescription may 
easily be inserted and removed. 


Unusually large mirror attachment enables 
a second observer to view stereoscopically 
from either side of the primary observer. 


Headband is designed for comfort. Weight 
of the instrument is distributed over a large 
portion of any head to minimize the dis- 
comfort of wearing an instrument on the 
head for a prolonged period. 


All optical elements are completely en- 
closed and dust free. 


Lamp alignment knobs to focus filament are 
conveniently located outside the instru- 
ments. 


Intensity of illumination is continuously ad- 
justable with a rheostat on the headband. 


Lamp housing is specifically designed to 
remain cool. Even after prolonged use it is 
not hot to the touch; there is a minimum of 
heat transmitted to the doctor’s forehead. 


( Filter is available for fluorescein study. 


h 


Designed by O. Pomerantzeff, D. Eng., C. L. Schepens, 


M.D. and others at the Retina Foundation, Boston. 


MEDICAL INSTRUMENT RESEARCH ASSOCIATES INC. 
150 CAUSEWAY STREET, BOSTON, MASS. 02114 * TEL. 617/523-5031 
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[1 Please send S P Ophthalmoscope OS-700 complete with all standard accessories @ $545. 


Send descriptive [] 
literature on: E 


Name Ta a, ee 
Hospital or Clinic 
Address 


Light Coagulator MF1000 


Implants for Retinal Detachment Surgery 
[] S P Ophthalmoscope Stand OS-150 
a 


Transistor Diathermy TR2000 





i City 


Zip 


[] Transilluminator with Gonioscopy 
and Goniotomy Lenses 


[] Low Vacuum Diagnostic and 
Surgical Contact Lenses 


Title 











State ————————— 


Phone —————————————————MÀM— 


Uns 
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Composition: 















Inflamase 
*Prednisolone Sodium 

Fhosphale so cee ioe sete 4s: 0.125% 
(Equivalent to Prednisolone 0.1%) 
Benzalkonium chiorice ......... 0.01% 


In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic 
sodium phosphate, and sedium chloride. 

Inflamase Forte 
*"Prednisolone Sodium Phosphate 1.0% 
(Equivalent to Prednisolone 0.8%) 
Benzalkonium chloride .......... 0.01% 

In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic so- 
dium phosphate, and sodium chloride. 

Prednisolone Sedium Phosphate is a 
water soluble inorganic ester of pred- 
nisolone. It is approximately 2,000 times 
as soluble in water at 25°C. as is 
hydrocortisone. 

"Licensed under patent 73,134,718. 

Indications: Inflamaese and Inflamase 
Forte ophthalmic solutions may be used 
effectively in the followinc conditions of 
the anterior segment of the eye: super- 
ficial keratitis, inc'uding punctate 
epithelial lesions (Thyceson type), phlyc- 
tenular keratoconjunctivitis, and Sjo- 
gren's keratoconjunctivitis (with systemic 
steroids); deep keratitis, including inter- 
stitial or parenchymatcus «eratitis, acne 
rosacea, sclerosing «eratitis; herpes 
zoster opthalmicus (do not use in herpes 
simplex); non-purulent conjunctivitis, in- 
cluding vernal, allerg c, catarrhal; iri- 
docyclitis; acute iritis; mecurrent marginal 
ulceration, whether endogenous or due 
to atopic or contact allercies, or micro- 
bial allergy; corneal injuries, such as 
aseptic thermal, radiation. or chemical 
burns and corneal injusies following sur- 
gery or the penetration of fereign bodies: 
lid allergy; and non-purulent blepheritis, 
including catarrhal anc allergic. 

Inflamase and Inflamase Forte oph- 
thalmic solutions have their principal 
effect on the anterior segment of the eye 
(cornea and the anterior uvea), with 
acute disorders responding more favor- 
ably than chronic discrders. Inflamase 
Forte 1% solution is recommended for 
moderate to severe inflammations par- 
ticularly when rapid centrol is desired. 
In stubborn cases of anterior segment 
eye disease, systemic acrenocortical 
hormone therapy may be required. When 
the deeper ocular structures are involved. 
systemic therapy is necessary. 

Dosage: Initially, 1 or 2 drops placed 
in conjunctival sac ewery hour during 
day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 
drops 2 to 4 times daily. 

Contraindications: Centraindicated in 
acute herpes simplex, ocular tubercu- 
losis, vaccinia, varicella, and most other 
viral diseases of the cornea and con- 
junctiva; fungal diseases of the eye. 
Purulent conjunctivitis, purulent blepha- 
ritis, and infectious corditions are con- 
traindications to the use of steroids. 

Side Effects: Extended use of topical 
steroid therapy may cause increased 
intraocular pressure in certain individu- 





als. It is advisable that intraocular pres- EE WEN EA : ; 
be checked f sently. In those [LL EL ear. 

videli eating shinatag di the cb. pi Both are true solutions of just 

rforation has been kno to oc ere i i T ^» 
with the ia of piski oraldi, niia Prednisolone Sodium Phosphate. , 

Warning: If irritation persists or devel- ME Effective treatment for iritis, uveitis, 4 
ops, tient shou e advised to dis- | : ^m AEN IS 
continue use and consult prescribing |. i ocular allergies and other j 
gi oc | | inflammatory disorders. With 

ow Supplied: 5 cc plastic squeeze 1 $ oe ee 1 

bottle with dropper tip. These products | Inflamase, reduction of possible e 
e enari pehea Aranea lo a AREE. d steroid side effects. With Inflamase — . 
tion, care should be taken not to touch | Forte, rapid control. 
the eyelids or surrounding area, or other E 
areas with the dropper tip of the bottle. . 
Keep bottle tightly closed when not in : : 
use. | 


Store in cool place. Protect from light. E 
Caution: Federal law prohibits dis- | 
pensing without prescription. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 
New Brunswick, N.J. 08992 


NÉ 


PS | 


EST ax d 


P” (tmi sfr P9 ua ANa iaa 
: » 
' , 


e " ug 
7 


PATIOR IUS 


for most inflammations. 





€ VVIII VpUGS—A UUE ZOOM UNIT, VE NIKON Sit Lamp 
Microscope has continuous variatle power from 7x 
to 35x. And yet, the image reméins precisely cen- 
tered and in critical focus thraughout the entire 
range of magnification. 

Simultaneous Photography—Wi the Nikon Slit 
Lamp Photo Attachment, you caniew critically and 
photographically record exactly what you see—at 
the moment you see it. It is not ne-sssary to remove 
your examining eye from the micro:cope to focus or 
use the camera. If needed you car reeze eye motion 
compietely by use of strobe light. 

Unique Controls—The slit mech: ism is precisely 
controlled by coaxial vertical and herizcntal controls. 
You can continuously vary the siz of the slit with 
either your right or left hand from one set of con- 
trols. And the degree of control is exceptional too. 


Now, Nikon brings you 


Born the width and length of the slit can be pre 
cisely adjusted to complete extinction. | 
Versatility—Designed primarily for office practice 
the Nikon Slit Lamp is equally at home in the re 
search laboratory. Equipped with the teaching head 
it is highly suitable for the classroom too. And like 
all Nikon Ophthalmic Instruments, it is guaranteec 
for 10 years. 

We believe tha: once you examine a Nikon Zoom 
Photo Slit Lamp Microscope, you'll be well on you 
way to having the instrument you've always wantec 
at half the price you thought you couldn't afford. 

Write for 8 page detailed brochure or call for c 
demonstration. Nikon, Inc. Instrument Division 
Subs. of Ehrenreich Photo-Optical Industries, Inc. 
Garden City, N.Y. 11530. 516-248-5200. (In Canada 


Anglophoto Ltd., Ont.) EPA 
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Specific for 
Herpes Simplex Keratitis 


STOXIL 


brand of IDOXURIDINE 


the only brand of IDU 
available in two forms: 


Solution — Ointment 


Both now available in Canada 


^ 


Before prescribing, see 
complete prescribing information 
in SK&F literature or PDR 
Description: Stoxil' Ophthalmic 
Solution contains idoxuridine 
(5-iodo-2'-deoxyuridine) 0.1% 

(1 mg./cc.) in distilled water 
Preserved with thimerosal, 1:50,000 
‘Stoxil Ophthalmic Ointment contains 
idoxuridine 0.5% (5 mg./Gm.) in a 
petrolatum base. (White petrolatum and 
liquid petrolatum are inactive ingredients 
Contraindications: Contraindicated in 
patients with known or suspected 
hypersensitivity to any of its components 
Precautions: Some strains of herpes simplex 
appear to be resistant. If there is no responst 
in epithelial infections after 7 or 8 days o! 
treatment, cther.forms of therapy should De 
considered. 
The recommended frequency and duration oi 
administration should not be exceeded 
'Stoxil' is not effective in corneal inflammations in 
which the virus is not present 

Corticosteroids are usually contraindicated in herpe 
simplex keratitis 
Boric acid should not be used during the course 

therapy. 

'Stoxil' Ophthalmic Solution should not be mixed wit! 
other medications 
Adverse Reactions: Occasionally, irritation, pain, pruritus 
inflammation, edema of eye or lids and, rarely, allergi 
reactions have been reported. Photophobia has occurred 
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Occasionally corneal clouding. stippling and small punctate 
defects in the corneal epithelium have been observed. The 
punctate lesions may be a manifestation of the infection 
How Supplied: 0.1% Ophthalmic Solution (1 mg /cc.). in 15 c 
bottles with dropper; 0.5% Ophthalmic Ointment (5 mg /Gm.) if 
4 Gm. tubes 
Stability: The Ophthalmic Solution should be stored in refrigerator antil 
dispensed. 'Stoxil' Ophthalmic Ointment does not require refrigeration 
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SIS 
SF Smith Kline & French Laboratories 
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The All-New Years-ahead Hydrophilic Hard Contact 
Lens Adds a whole New Dimension to Contact Lenses 


Developed By and Offered Exclusively By MORGAN OPTICS 


NOW... and NEW... 


FOR THE CONTACT LENS WEARER: 
e GREATER COMFORT 

e LONGER WEARING TIME 

e INCREASED WETTABILITY 


e EASIER INSERTION AND 
REMOVAL 


Developed and tested by Morgan Cotics, Dallas, 
Texas, the hydrophilic hard contac Aqualens, 
is now available for the greater om^ort and 
wearing time of all who can wear » dinary hard 


contact lenses... IN COLORS a: well as clear! 


Plus, AquaLens now makes contact-lens 
wear possible for many who previously 
could not tolerate contact lenses. 


Morgan Optics created AquaLens by changing, 
the molecular structure of methylmethacrylate 
so that it is now hydrophilic (throughout the 
entire lens) rather than hydrophobic, and its 
angle of wettability is in the range of 25 to 30 
degrees, in contrast to the 60 or 65-degree wet- 
tability angle of ordinary hydrophobic hard con- 


tact lenses. 


AquaLens plastic has less surface tension than 
the ordinary hydrophobic hard contact lens, 
thus allowing tear-flow to adhere more uniformly 
to the new lens ... giving greater comfort and 


longer wearing time. 


AquaLens is prescribed and fitted in the same 
way as hydrophobic hard contact lenses, requires 
only the normal care and storage prescribed for 
other hard contact lenses, and is available in 


colors as well as clear. 


AQUAJUEINS the new hydrophilic hard contact lens. is available ONLY from MORGAN OPTICS, INC. 
FOR ORDERING AQUALENS, OR FOR FUF HER INFORMATION. USE OUR FREE NATIONAL WATS LINE: 1-800-527-6314 


OR MAIL IN THE COUPON. —— — ————————— P Q'"À— 
TO: MORGAN OPTICS, INC. i v : 


P=). Box 806 
Dælas, Texas 75221 





Name 
Address 
MORGAN OPTICS, INC 
P. O. Box 806 " 
ity 


Dallas, Texas 75221 
214/748-9061 


YES, | £M INTERESTED IN YOUR ALL-NEW AQUAVLIEINGS 


[] "lease send me full information! 








Zip Code 





This iris retractor doesn’t tremble, doesn’t tire, 
and doesn’t stand in your way. 


But it does move if the eye moves, because it is sutured 
directly to the sclera. Much less chance of trauma than 
with a hand-held retractor. The Mentor™ Iris-Clip, 
attached to a 4-inch suture and a Micro-Point* needle, 
is packaged sterile and ready to use. Successful in 

over 1000 cataract extractions. Mentor Division, 
Codman & Shurtleff, Inc., Randolph, Mass. 02368. 


Codman Mentor 


DIVISION 






© 1970 by Codman & Shurtleff, Inc. * Micro-Point is a trademark of Ethicon, Inc. 
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MORE THAN JUST A 
NEWNAME.. . 


UNIVERSAL OPHTHALMIC 
LABORATORIES, INC. 


HOUSTO* — DALLAS — SAN ANTONIO 





A southwesterm organization ready to serve you, wherever 
you are, whatever your needs are . 


UNIVERSAL OFHTHALMIC INSTRUMENTS 


Al the major rames in instruments and accessories, backed 
by an excellen- service 


UNIVERSAL OPHTHALMIC PRODUCTS, INC. 
Manufacturers of UNIKAT, temporary cataract glasses, 
and the world senown WAFER PRISM 

UNIVERSAL CONTACT LENS CO. 


Complete, moden production facilities enables us to offer 


you the best leases and the best service on all your contact 
lens needs 


mW UNIVERSAL 
C) OPHTHALMIC POST OFFICE BOX 3144 
S Us Pi 


ZA LABORATORIES, INC. HOUSTON, TEXAS 77001 


> 


SEE US AT THRE AAOO MEETING, BOOTHS 69 & 70 


Occupational vision studies 
(From Study #21, Volume II, 

Guide to Occupational 

and Other Visual Needs) 


Draftsman 


THE VISION-EASE CORPORATION 
St. Cloud, Minnesota 56301 


In making a space capsule or an electric iron, a 
nuclear submarine or a TV set, a bridge or a 
typewriter, intricate detailed plans are needed 
to guide the people who make the object. These 
plans are carefully and painstakingly drafted by 
a technician called a "draftsman". 

Working as he does with complicated figures 
and drawings on a large drafting table, itis 
needless to point out that the draftsman requires 
critical vision at many distances and from many 
angles. 

When that draftsman reaches the presbyopic 
stage, the help he will need to see clearly for his 
work is available from the more than thirty-two 
different styles and sizes of multifocals manu- 
factured by The Vision-Ease Corporation. Just 
check your lab or refer to the Vision-Ease 
Product Handbook, a copy of which can be 
obtained for the asking. 


Vision-Ease has a one-quality line . . . the finest. 
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We're not 
satisfied with - 
just being first. - 


Our researcaers are still creating more 
firsts for your contact lens patients. 














CLENS" The first Cleaning solution specifically designed for use by the 
patient. Rinses rapidly from the lens, removing films and deposits 
by its thorcugh cleansing action. 


SOACLENS" The first combination soaking-wetting solution adjusted to the 


proper pF, eliminates necessity for application of separate wetting 
solution, and allows insertion of lens directly from a Soaclens 
bath. 


ADAPT" The first cushioning solution. Effectively reduces lens sensation 


and over-a vareness. Ideal during adaptation and for chronic prob- 
lem cases Helpful, too, in providing extra comfort for well- 
adapted wearers. 





Write for literature and clinizal samples: 


Burton, Parsons & Company, Inc. Manufacturers of Ethical Pharmaceuticals Since 1885 > 
8g WASHINGTON, D.C. 20027 m MONTREAL, P.Q., CANADA m MUNICH, GERMANY ác 


igniticant new findings 


Drug penetration 
into the human eye 





for the first time 
independent research relates ocular 
drug penetration in humans 
to your choice of ophthalmic vehicles 


Proof of penetration —new fluorophotometry concentration/duration study! 


Using a slit lamp f uorophotometer. th 

effects of ophthalmic vehicles on the irt-aocular 
penetration of topical fluorescein in man” 

were determined. "Quantitative data cr ocular 
penetration of this drug, in man, in vivo 

are presented. 


The study 


Fluorescein combined with hydroxypropy| 
methylcellulose 0.5%, polyvinyl alcoho 1.496 
and aqueous; each vehicle instilled inthe 

eyes of 20 norma subjects; each subject served 
as his own control. hourly measurerrznts of 
attained drug concentration were mace 


quantitatively using a slit lamp fluoropnotometer. 


The findings 

CORNEA 

Over a three hour period, hydroxypropyl 
methylcellulose produced corneal drug levels . 
85% higher than polyvinyl alcohol and 43% 
higher than the aqueous vehicles. t 
AQUEOUS HUMOR 

Cver a three hour period, hydroxypropyl 
methylcellulose produced aqueous humor 
drug levels 93% higher than polyvinyl alcohol 
and 42% higher than the aqueous vehicle 1t 


The authentication 


Tne authors state that their findings may. 

or may not, be true for drugs other than 
fluorescein. However, the findings reported 
above were achieved "consistently and 
reproducibly’; data were analyzed and tested 
for significance or a computer. 





when infectious inflammations 
demand a long-lasting 
sulfa/steroid 


The Isopto" Cetapred vehicle makes for greater concentrations’ 
of drug in ocular tissue Combined with broad. 

anti-infective range, the high levels of anti-inflammatory action 
provide rapid and prolonged relief of symptoms 
pain/Ryperemia/exudation — greater therapeutic efficacy, and 
maximum patient comfort 


Cetapred* Ophthalmic Preparations: 

Description: So/ution: Sterile, containing: Active: Sodium Sulfacetamide 
10%, Prednisolone Acetate 0.25%; Vehicle: Hydroxypropyl Methylcellulose 
0.5%: Preservatives: Thimerosal 0.01%, Sodium Thiosulfate 0.1%: /nactive. 
Sodium Biphosphate, Dried Sodium Phosphate, Hydrochloric Acid (to ac- 
just pH), Purified Water 

Ointment: Sterile, containing: Active: Sodium Sulfacetamide 10%, Prednis- 
olone Acetate 0.25%; Preservatives: Methylparaben 0.05%, Propylparaben 
0.01% Inactive: White Petrolatum, Anhydrous Liquid Lanolin, Mineral Oil 
Precautions — Adverse Reactions: Extended use may cause increased in- 
traocular pressure, which should be checked frequently. Perforation may 
occur in diseases causing thinning of the cornea. Institute other therapy if 
favorable response is not obtained within reasonable period. Discontinue if 
sensitivity Occurs. 

Contraindications: tuberculosis, fungal, and most viral lesions of the eye 
vaccinia; varicella; acute purulent conjunctivitis, acute purulant blepharitis 
Supplied: In 5 cc and 15 cc Drop-Tainer® dispensers: sterile ointment n 
1/8 Oz. tubes. 


References: 1. Waltman, S R. and Patrowicz, T.C.: Invest. Ophthal, 9:966. 1970 
2. Linn, ML and Jones, L.T. Amer. J. Ophthal. 65:76. 1968 


Isopto vehicle ‘hydroxypropyl methylcellulose 0.5%) 
produced significantly higher drug penetration and concentration 
compared with 1.4% polyvinyl alcohol or aqueous vehicles. 


tConcentration in human cornea ttCcncentration in human aqueous humor 
Corneal fluorescein concentration after ‘opical Aqueous humor fluorescein concentration after 
2% fluorescein in various vehicles topical 2% fluorescein in various vehicles. 





Adapted from Waltman, S.R. amd Patrowicz, T. C. Effects of hydroxypropyl methylcellulose 
and polyvinyl alcohol on intraocular penetration of topical fluorescein in man, Invest. Ophthal. 9:966, 1970. 


...therefore, when penetration makes the clinical difference 
La 





long-lasting activity 
at these demand sites: 





Lid Conjunctiva Cornea 









because Isopto; the ideal ophthalmic vehicle, has ‘staying power 


extended surface coverage (over cornea, conjunctiva, lids) 
extended contact time— resists drug washout? 
extended activity and corneal penetration 


ISOPIO 
CETAPRED 


sodium sulfacetamide 10%: prednisolone acetate* 0.25%: 
vehicle: hydroxypropyl methylcellulose 0.5% 





3 Penetrates into cornea and conjunctiva... 
and stays there longer 


and for uninterrupted therapy...at night, add 
sterile Cetapred" Ointment 


*Licensed under U.S. Patent 3,134,718 


- 
oO 
C 
v) 
(D 
C 
© 
c 
= 
Q 
3 em 
TS 
iS, 
a 
O 
> 
uv) 
2 
(o 
C 
v) 
v) 
= 
UO 
N 
2» 
U 
C 
© 
c 








and her accommodative 
esotropia no longer 
affects her grades 


Over two years ago, Nancy showed an 
esophoria of 6 A at distance and an 
intermittent esotropia of 15 A at near, 
with imperfect fusion. She was put on 
PHOSPHOLINE IODIDE 0.125% O.U., 
at first once a day. This dosage regimen 
was reduced gradually to once a week. 
Orthoptic measures were employed to 
increase binocular control. Nancy now 
has an esophoria of 12 A at near, no 
tropia, and excellent stereopsis. Fusion 
is still variable for near. Vision is 20/ 20 
in each eye. She no longer requires 
eyedrops 


for diagnosis 


One drop of PHOSPHOLINE IODIDE 
0.125% instilled in both eyes for two 
or three weeks can help determine if 
there is an accommodative basis for 
the esotropia. 


in treatment 


If there is a significant accommodative 
factor present, the continued use of 
PHOSPHOLINE IODIDE alone is often 
sufficient for treatment. 


If surgery is necessary, postoperative 
use of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


*Case history courtesy of Orthoptic Clinic, 
Department of Ophthalmology, N.Y.U. Medical Center, 
N.Y. School of Medicine, New York, N.Y. Other children 
are professional models. 


The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 7121 





BRIEF SUMMARY 
(For full prescribing information, see package 
circular.) 


Phospholine lodide® (echothiophate iodide) 1 
In Management of Chronic Simple (Noncongestive) 
and Aphakic Glaucoma /Concomitant Esotropia 


Contraindications: This medication is contraindi- 
cated in acute (congestive) angle closure glau- 
coma, but may be useful in the subacute or chronic 
stages after iridectomy or where surgery is refused 
or contraindicated. It is also contraindicated in 
glaucoma associated with iridocyciitis. It should 
be prescribed only after consultation with the 
patient's internist or surgeon in the presence of 
bronchial asthma, gastrointestinal spasm, urinary 
tract obstruction, vascular hypertension, myocar- 
dial infarction, and Parkinson's disease. 
Warnings: Therapy should be temporarily dis- 
continued if (otherwise unexplainable) persistent 
diarrhea, profuse sweating, or muscle weakness 
occurs. Succinylcholine should not be used con- 
comitantly. In patients with myasthenia gravis, 
only specialists who are aware of the likelihood of 
drug interactions should employ PHOSPHOLINE 
IODIDE concomitantly with neostigmine, ambeno- 
nium, pyridostigmine, or edrophonium. 

Use in pregnancy: Not established is safe use in 
pregnancy, nor absence of adverse effects on fetus 
or on respiration of neonate. Administration in 
pregnancy requires weighing potential benefits 
against potential hazards. 
Precautions: Patients regularly exposed to pesti- 
cides of the organophosphate or carbamate class 
should be cautioned to observe all protective mea- 
sures recommended in their handling. 

Minor side effects (patient to be alerted): Initially, 
browache, dimness of vision, blurring, or ciliary 
and conjunctival injection may occur, but usually 
disappear after 5 to 10 days of treatment. 

Other side effects: (/ocal): Iris cysts occur occa- 
sionally in adults, but fairly frequently in children. 
Pigmented eyss of the ciliary epithelium have alsc 
been noted. Retinal detachment has occurred, and 
the medication should be used with extreme cau- 
tion, if at all, if there is a history of this disorder 
It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinica 
studies have shown that PHOSPHOLINE IODIDE 
therapy may be a causative factor in the develop- 
ment of lens opacities in adult glaucoma patients. 
This phenomenon is apparently (a) dose-related, 
since it has not been observed with 0.03%, bu: 
only with the higher strengths; (b) se/ective in 
character, since some patients have tolerated 
many years of treatment with the highest strength 
of the drug without lens changes; (c) age-related, 
since lens opacities associated with this medica- 
tion are virtually unknown in children; and (d! 
species specific, since attempts to produce com 
parabie effects in experimental animals have been 
unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, 
especially in eyes with narrow angles. 

Resistance to the medication may appear in 
some patients after many months of therapy; usu- 
ally the response can be restored by changing to 
another medication for a short time. 

(systemic): Rarely, systemic effects may appear 
such as gastrointestinal spasm, nausea, vomiting, 
diarrhea, increased secretion of lacrimal, salivary 
or sweat glands, tightness in the chest, brady- 
cardia, etc. Muscle weakness and one case of loca - 
ized paresthesias have been reported. Lowering cf 
blood cholinesterase level frequently occurs durinz 
long term therapy and is an indication of systemic 
absorption, not an adverse side effect. 

Antidotes: Atropine, 2 mg. parenterally; PROTO- 
PAME CHLORIDE (pralidoxime chloride), 25 mg./ 
Kg., I.V.; artificial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% 
solution; 3.0 mg. package for 0.06% solution; 6.25 
mg. package for 0.125% solution; 12.5 mg. pack- 
age for 0.25% solution. [Also contains potassium 
acetate (sodium hydroxide or acetic acid may 
have been incorporated to adjust pH during manu- 
facturing), chlorobutanol (chloral derivative), man- 
nitol, boric acid, and exsiccated sodium phosphate.] 


in the management of accommodative esotropia 


Phospholine lodide 
(echothiophate iodide 
for ophthalmic solution) 
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E. WILLIAM TILLYER 


Modulation Transfer Function 


There is a great deal of discussion today abou: the Modulation Transfer Function, or 
^M.T.F. ' M.T.F. refers to what you get out of a lens based on what you put in. Or, how 
good is the image in relation tethe reality? It is used widely today in optics of all types. 


All of us are aware of the margina errors that 
are present when a lens is not s-operly de- 
signed. As a matter of fact, errors are always 
present to some degree—even iathe best of 
lens designs. These are usually marginal as- 
tigmatic and oblique spherical errors, or vi- 
sion reductions caused by latera! color blur. 

Modulation Transfer Function ‘akes all of 
these factors into account. Plus «ny surface 
defects that might affect resolution. And, in 
the form of a ratio, M.T.F. says t»at the lens' 
ability to create a sharp image is "educed by 
a factor. The factor is the ratio oftne contrast 
or modulation that enters the eye te that which 
enters the lens. 

Our problem with ophthalmic enses dif- 
fers from the problems involvec with tele- 
scope or total light gathering ‘<«nses. Be- 
cause w2 never use the whole Ens at any 
given time. 

Therefore, we must consider an ophthal- 
mic lens as a series of connec'ed 7mm or 
8mm lenses and determine the M 7.F. in each 
area by enalyzing the power, abserption and 
color errors. Then we can conside what base 
curves snould be used to arrive at the best 
over-all performance. This will be based on 
the resul:s from each section of tæ lens that 


will be used by the patient. 
A 


But design alone is not enough. An M.T.F. 
measurement would show that without top 
quality surfaces the resolution is not what it 
can be. 

Therefore, the importance of a fine oph- 
thalmic surface must never be overlooked. If 
the surface is not the finest—even though the 
proper curves are used—the patient will not 
get the image reproduction implied in his Rx. 

The deficiencies of the surface aren't usu- 
allv picked up through the use of the Lens- 
orreter. Simply because scanning the entire 
lers, point for point, for waves, irregular sur- 
faces or poor polish is a long and tedious job. 

How, then, can you know which ophthal- 
mic lenses will give your patients the best 
vis on? 

The answer is that you must depend upon 
the reputation of the manufacturer and the 
Rx laboratory. To duplicate the testing equip- 
ment required to determine which is the bet- 
ter lens would be extremely costly. Also to 
examine every lens would take too much of 
your valuable time. 

So, in the final analysis, only by selecting 
lenses manufactured to the highest stan- 
dards can you realize the accuracy of your 
refraction. And provide the patient with the 
fine vision to which he is entitled. 


MERICAN OPTICAL 


CORPORATION 


Optic sf?roducts Division * Southtridge, Mass 01550 
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Project 117 unveiled... 


...the new “Stellar” contact lens. 


Aspherically engineered and designed for 
a natural, more comfortable fit. 


Danker & Wohlk, Inc. 
635 Nassau Road, Uniondale, New York 11553 
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When a trifocal 
is indicated... 
don't prescribe 
Younger *eamless Lenses?! 


It has never been suggested that Younger Lenses were an “all- 
purpose" replacement for any well-designed, quality multifocal. 
Youngers are ophthalmically precise, cosmetic lenses, offering 
both distance and near fields invisibly. To the onlooker, they're 
exactly like single-vision lenses. Youngers are designed solely to 
bridge the psychological change in vision patterns and they don’t 
make the patient look any older, as do the usual age-revealing. 
visible bifocals. 


However, if the patient needs the three fields of a trifocal for effi- 
cient vision, even Younger lenses won't help. So we say... by all 
means prescribe the finest quality trifocal you can order. There is 
no substitute for trifocals when indicated, and your patient is en- 
titled to the best you can provide. 


NO FITTING PROBLEMS, NO LAB PROBLEMS with Youngers. If 
your patient has just graduated into the bifocal-wearing class 
(.75D to 1.75D adds seldom need an intermediate), help her or him 
(he's vain, too!) with the finest lens of its kind... Younger Seamless 
Lenses. Now available in Younger-Lite Hard Resin as well as glass. 
from most independent labs and all American Optical branches. 


/ 






s 





YOUNGER | 


MANUFACTURING CO. i " E l 
3788 SO. BROADWAY PLACE '^* You don't tell your age 
LOS ANGELES, CALIF. 90007 _.. Why show it? 
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STORZ Tying 
E-1887 


DREWS Cilia 
E-2166 


Two Popular Ophthalmic Forceps 


Drews Cilia and Storz Tying forceps are made with 
precision grasping surfaces. They are known to be 


dependable. 


Both are further improved by increasing the strength 
of the shafts anterior to the delicate jaws. This added 
strength eliminates the spring and flexibility so the 
finely machined holding surfaces maintain their align- 


ment regardless of force applied to the handles. 


Stainless Steel 


E-1887 * $25.50 
E-2166 * $22.00 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 


New York Showroom: 629 Park Avenue 
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FOR THE OFFICE, OUTPATIENT DEPT. OR SURGERY SUITE. 


^^» PORTABLE 
XENON 


0 LIGHT COAGULATOR : 
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COMPACT NESS 


| & ECONOMY 
ADD TO 
PERFORMANCE 


& RELIABILITY, 


NEW APPROACH 
MIN SAFETY FEATURES. 
MN XENON ARC LAMP TECHNOLOGY. 


WB IN ACCURACY & CONTROL OF TREATMENT. 


FOR FULL DETAIL, WRITE T3 4 


CLINE TEA, ING. 


363 RANTOUL SJ 
BEVERLY, MASS .01£15 
=- 617= 922 6180 
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When fitting contact lenses: to guard 


against the risk of infection inherent in 
the use of sodium fluorescein solutions, stain 
eyes with sterile Fluor-l-Strip-A. T. 
No excess fluorescein to stain the 








Fa 


retract upper lid, apply dry orange $ 
tip of flexible applicator to the bulbar 7 
conjunctiva at the temporal side. For all these 
benefits: Specify Ayerst .. 


FLUOR-I-STRIP-A. T. 
(sodium fluorescein) 


STERILE OPHTHALMIC APPLICATORS. 





Each applicator contains not less sorbate 80, boric acid, potassium 
} than 1.0 mg. sodium fluorescein chloride, and sodium carbonate. EX» 

—provided by precise impregna- Supplied: No. 1048—Boxes of 

tion with a solution of sodium 100 envelopes, each envelope v 

fluorescein and 0.5% chlorobu- containing 2 firm sterile applica- ech pap inn nai 

tanol (chloral derivative), poly- — tors—one for each eye. New York, N.Y. 10017 7047 





Introducing 


SWIRL CLEAN 


electric contact lens cleaner by Contique” 


the professional way to clean 
contact lenses ! 


Until now, the most common method 
cleaning contact lenses has been to rub tm 
between the fingers. As you know, this syste 
has three serious drawbacks: 1) it doesn't cle 
properly; 2) it can scratch or warp lenses; 3' 
may not be sanitary. 


A new, more efficient technique 

The new Swirl Clean electric contact le 
cleaner by Contique approaches the problem 
a totally different manner: It combines t 
cleaning power of a high-speed agitator w 
the detergent action of Contique Cleaning So 
tion. The result is thorough but gentle clez 
ing—with a minimum of handling and le 
chance of lens loss. 

Swirl Clean doesn't stop there. It provid 
a convenient place to soak and store lenses t 
tween wearings. | 


Perfect for office use 


How many times have you wished for jt 
such an efficient way to clean your patien 
contacts—when you are delivering a new pi 
or after making an adjustment? 

Swirl Clean fills this long-felt need pe 
fectly. It’s compact. Easy to use. And it /oo 
highly professional. Your patients can s 
you've gone to the expense of securing the mc 
advanced cleaning device available to mal 
sure their lenses are clean and comfortable. 

^ And it takes only a few seconds to cle; 
contacts with the Swirl Clean. Once you get in 
the habit, you'll wonder how you managed wit 
out it. 


Your patients will want one, too 

When they see how effortlessly you Cle: 
their contacts with the Swirl Clean, your nę 
contact lens wearers will want one of their ov 
to use at home. That's why it makes goód bu: 
ness sense to stock a few units to sell or recor 
mend to your patients. They'll never be mo! 
psychologically receptive than at the mome 





i 





1 Fill cleaning chamber 34 full with 
cold water. Add 6-8 drops of Contique 
¢ Cleaning Solution and place on base. 








3 Flip "ON" switche and ren Swirl 
-Clean: 30-60 seconds. You can see 
the lenses being swirled clean before 
your eyes. à 


2 Place lenses in bottom of clearly 
marked LEFT and RIGHT baskets of 


lens holder. 


Close lid. Place lens 


holder on cleaning chamber. 


they get their new contacts. It's also a good 
way of starting them off on a proper lens-care 
regimen and helping them become satisfied 
wearers. 


Read what Swirl Clean users say 

An O.D. in Knoxville, Tenn. writes: "The 
compactness of this unit makes its use a pleas- 
ure in my office." An M.D. in Bakersfield, Calif. 
calls Swirl Clean "a very valuable asset to our 
office." An optician in Long Beach, Calif.: "Ex- 
cellent method of cleaning lenses after lab 
adjustment." 

Enthusiastic comments have also come in 
from contact lens wearers all over the country. 
“My vision is so much better with 
clean contacts." (Boston, Pa.) “l 
enjoy its convenience and notice 
my lenses are more comfortable." 
(East Point, Ga.) "Cleans lenses 
100% better than by hand." (Hyde 
Park, Mass.) "| wear lenses16 hours 
a day and find their comfort greatly 
increased." (Indianapolis, Ind.) 

These comments are on file 
at Alcon Laboratories and may be 


OPTICAL PRODUCTS DIVISION, ALCON LABORATORIES, INC., P.O. BOX 1959, FORT WORTH, TEXAS 76101 
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examined by anyone intefested. 


Complete lens care by Contique 
. Used with the new Swirl Clean, Contique 
Cleaning Solution dissolves eye-irritat ng de- 
. posits such as mucus, M aoc film. Yet it's so 
gentle you can recormmertd it with complete con- 
pence. Contique Soakipg Solution "conditions" 
"A ses gy Keeping them chemically moist wher 
sæd im the special Swirl Clean soaking dish, 
MiCreasing wettability and wearing comfort. 


, XContique Wetting Solution creates a liqu:d cush- 


ion between lens and eyes, makes 
placement smooth and easy, and 
can also be used to re-wet lenses 
during the day. 

This family of lens care prod- 
ucts from Contique can help your 
patients become successful, satis- 
fied contact lens wearers. Almost $6 
worth of Contique solutions are 
packed with every Swirl Clean at no 
additional cost. For more informa- 
tion about the new Swirl Clean and 
other Contique products, call your 
optical wholesaler today. 


CONTACT LENS 
SOAKING 
SOLUTION 





venly illuminated perimeter surface with identical retina congruent distances at 
emisphere shields patient from extranecus influences 
ixation target at distance of 30 cm 


uring investigation constant visual check on patient's correct fixation direction 


rovision for adjusting illumination of both hemisphere and test spot and for checking with lightmete 
est spot projected at all heights and directions 
ecording device coupled to projection øf test object 

mediate direct recording of Isopters of wisual field 


olor filters - blue, yellow, green, red. Diameters 9, 4'5, 225, 112, 0'25 mm 


all angles 


Rodenstock 


OSTERTAG ALFRED P. PARSONS 
Optical Service, Inc. POLL, INC. Optical Laboratories 
3851 Washington Boulevard 0 West 55th Street 441 Sutter Street i 


St I nnie Mieceniri AANA Alane Vael- Alas Vat Anam 
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Self-correcting needle 
inds position, depth 
L| ^ 
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Qc | ELECTROLYSIS FOR 
2 EYELASH REMOVAL 





This permanent hair remover features the only patented self-correcting needle in exis- 
tence. Battery operated instrument sterilizes itself when current flows. No punc-ure 
safety feature helps prevent infection. Simple enough to be used by laymen (for zos- 
metic purposes only). 


Thousands of units sold for such varied professional application as removal of inverted 
eyelashes to cosmetic use. 


SEND PERMA TWEEZ AND ATTACHMENT NOW AND 
BILL AFTER 30 DAY TRIAL 


[| j 
I i 
I I 
i 

! GENERAL MEDICAL CO., Dept. JO-7 i 
: 5701 West Adams Blvd. 
| Los Angeles, California 90016 i 
: - 
i I 
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C] PERMA TWEEZ EPILATOR ... .$16.95 


r [] ATTACHMENT 


(For Treating Patient) ...... $ 2.50 
DR 


STREET n 





30 DAY FREE TRIAL EXAMINATION 
(MAY BE RETURNED WITH NO OBLIGATION) 


18 new ways 





These eighteen new lens powers dram atically 
extend the treatment capabilities with P-ess-On 
Optics by OSG. The 1mm-thin membrares now 
range in power from +1D through + 20D, in- 
cluding popular fractional diopters. Al! ae light- 
weight, apply in minutes, are cosmetically at- 
tractive and optically outstanding. 


With the new powers, Press-On Lenses «an now 
provide help: 


For Post-Operative Cataract Patients... 

by permitting immediate post-op wearing of an 
aphakic correction in their own familiar specta- 
cles . .. by providing aspheric correction with 
the widest panoramic field of view ava lable 


For Low Vision Patients... 


by applying neeced power to the ocwar sur- 
face of even large diameter high fashion frames 
. .. by providing a large diameter bifocal field 
not previously available above +3.5D . . . by 
using as regular bifocal segments up  +6D 
while providing sufficient decentration te obtain 
binocular fusian 


For Patients with Vocational Demands. . 


by meeting unique gaze requirements e librar- 
ians, dentists, carpenters, etc. with specially 
located power segments . . . by providing extra 
magnification for ‘ine work of jewelers, machin- 
ists, inspectors and others... by suppiving an 
added safety “laminate” to the ocular surface 
of a regular spectacle lens . . . by mak ng hy- 
peropic spherical corrections to the inside sur- 


) 


to treat patients: 
18 new Press-On Lenses 





face of welders' or machine operators' goggles 
. . . by adding immediate spherical power to 
industrial safety glasses for faster on-the-job 
utilization of new personnel. 


For Patients with Special Hobbies... : 
by providing out-of-the-way or high-power 
segments for hobbyists and sportsmen, such 
as golfers, bowlers, stamp collectors, model 
builders, fly tyers, etc. . .. by making hyperopic 
spherical correction to the inside surface of 
skiers’ or skin divers’ goggles 


For Bifocal Patients... 


by a lowing use of higher power segment in var- 
ious sizes, shapes and positions not previously 
possible ... by helping beginning presbyopes 
establish acceptance of bifocal correction on 
existing single vision spectacles . . . by creat- 
ing an intermediate range over existing bifocals 
for new trifocal wearers before grinding in glass 
or plastic . . . by converting single-vision sun- 
glasses, including Polaroid and Photochromic, 
to bifocals ... by providing segments usable on 
large size fashion frames 


New Press-On Lens plus powers —1D through 
8D and 14D through 20D — supplement the 9D 
through 13D lenses originally introduced by 
OSG. All are available from an ophthalmic dis- 
tributor near you. For more information about 
the Press-On Lens System contact your local 
distributor or write, Optical Sciences Group, 
Inc., 24 Tiburon Street, San Rafael, California 
94901. 


(HX Optical Sciences Group 
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Dedicatec to the enhancement of human vision 
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ROBERT MORRISON STANLEY GORDON JERRY HORNSTEIN PETE LANGENFELD GENE LUMPKIN 
Morrison Gordon Security Tex-O-Con Chandler 
* Laboratories Inc. Contact Lenses Inc. Contact Lens Corp. Optics Inc. Laboratories [?c. 





a message to all 


CONTACT LENS PRACTITIONERS 


The next few years promise tremendous changes in the contact lens field. New 
types of lenses, materials, equipment and fitting techniques will compete for the 
practitioner's time and attention. 


We believe the fitter will look to his laboratory for advice and instruction, as 
well as for the latest and best lenses. Thus, the need for dependable laboratories 
with research facilities, knowledgeable personnel and adequate resources, will 
be evident as never before. 

Recognizing this need, we have formed UNION OPTICS CORPORATION, 
comprising a select group of established laboratories under the leadership of 
respected contact lens authorities. This organization is now the second largest 
contact lens manufacturing entity in the U.S.A. We expect it to play a major part 
in research, development and improvement of contact lenses in the future. 

If you are not yet acquainted with our laboratories, we invite you to get in touch 
with the one nearest you. 


THE UNION CORPORATION 


NYSE Symbol 


CHANDLER LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1011 P.O. Box 47472 
Houston, Texas 77001 Dallas, Texas 75247 
Phone 713-524-8408 Phone 214-638-2231 
SECURITY CONTACT LENS CORP. TEX-O-CON OPTICS INC. 
10513 Santa Monica Blvd. P.O. Box 3016 
Los Angeles, Calif. 90025 Little Rock, Ark. 72203 
Phone 213-272-8644 Phone 501-372-5441 
GORDON CONTACT LENSES INC. TEX-O-CON OPTICS INC. 
180 St. Paul Street P.O. Box 4346 
Rochester, N. Y. 14604 Jackson, Miss. 39216 
Phone 716-232-6878 Phone 601-362-2542 
MORRISON LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1771 P.O. Box 3916 
Harrisburg, Pa. 17105 Tulsa, Okla. 74114 


Phone 717-236-5057 Phone 918-749-1421 
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tent ocular steroid... in the hospital 
1ethasone...the corticosteroid of ° 

-MAXtTROL...has anti-inflammatory activity 1N the office 
thirty to fifty times that of cortisone1 


broad bacterial spectrum... e w 

effective against pseudomonas aeruginosa, axitro 

staphylococcus aureus and many 

strains of proteus Active: dexamethasone 0.1% , neomycin sulfate 
. equivalent to 3.5 mg/cc neomycin, 

superior corneal and aqueous 55, 5 anc OOOO coss 

humor penetration... 


in a controlled experimental study, the availa5le as sterile ophthalmic drops and 
Isopto? Vehicle...used in MAXITROL Drops sterile ointment... 


...Was shown to produce drug 
concentration/penetration 85% higher than 
polyvinyl alcohol and 43% higher 


: dedicated to advances 
than aqueous vehicles2 in ophthalmic therapy 


DESCRIPTION: DEOPS— Sterile suspension containing: Active: Dexamethasone 0.1% , Neomycin (present 
as sulfate) 3.5mg/cc, Polymyxin B Sulfate 6000 units/cc; Vehicle: Hydroxypropyl Methylcellulose 0.5% ; 
Inactive: Sodium Chloride, Polysorbate 20. Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH), 
Purified Water; Preservative: Benzalkonium Chloride 0.004% .OINTMENT — Active: Dexamethasone 0.1% , 
Neomycin Sulfate equivalent to 3.5mg/gm Neomycin; Polymyxin B Sulfate 6000 units/gm; Inactive: White 
Petrolatum, Anhydrous Liquid Lanolin: Preservatives: Methylparaben 0.05%, Propylparaben 0.01%. 
CONTRAINDICATIONS: This drug is contraindicated in tuberculous, fungal, and most viral lesions of the 
eye (herpes simplex/dendritic keratitis); vaccinia, varicella: acute purulent conjunctivitis and acute 
purulent blepharitis, and in those persons who have shown hypersensitivity to any of its components. 
PRECAUTIONS: Extended use may cause increased intraocular pressure which should be checked fre- 
quently and may result in overgrowth of nonsusceptible organisms. Perforation can occur in diseases 
causing thinning of the cornea. Discontinue use if sensitivity occurs, Not recommended for long-term use 
in pregnant patients. 


References: 1. Nelson, E. L.: “Ophthalmic Stercids,” in Kaufman, H. E., (ed.): Ocular Anti-Inflammatory Therapy, 
Chas, C. Thomas, Springfield, Illinois, 1970. 2. Waltman, S. F. and Patrowicz, T. C.: Effects of hydroxypropyl methyl- 
cellulose and polyvinyl alcohol on intraocular penetration of topical fluorescein in man. Invest. Ophthal. 9:966, 1970. 
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MANAGEMENT OF CORNEAL PROBLEMS WITH HYDROPHILIC 
CONTACT LENSES 


A Report or 30 CASES 


i Joun W. Espy, M.D. 
New York, New York 


Several earlier reports"? describe the use 
of hydrophilic contact lenses for various 
therapeutic and optical indications. This 
paper reports the results in 30 consecutive 
patients with corneal diseases fitted with 
Griffin hydrophilic lenses at the Presbyterian 
Hospital during the past year. 


MATERIALS AND METIIODS 


The lens—The material used in the manu- 
facture of the Griffin lenses is a combination 
of 2-hydroxyethyl methacrylate (HEMA), a 
hydrophilic polymer, mixed with other plas- 
tics. The chemical structure and characteris- 
tics of the HEMA polymer were described 
initially by Wichterle and Lim? in Czecho- 
slovakia, and more recently by Gasset and 
Kaufman.? Because of the differences in the 
material and purification methods, the 
Griffin lens varies considerably from the 
other hydrophilic lens manufactured in this 
country (Soflens, Bausch and Lomb, Inc.). 
At the time of this study, the Griffin lens had 
not yet received FDA approval, and there- 
fore, it was only available to investigators. 

The main virtues of the Griffin lens are its 
index of refraction, softness, and ability to 
equilibrate with human tears. When fully 
hydrated, it is approximately 55% water by 
weight. In the hydrated state, the lens cannot 


» From the Institute of Ophthalmology, Columbia- 
Presbyterian. Medical Center, New York, New 
York. 

Reprint requests to John W. Espy, M.D., 945 
Lexington Avenue, New York, New York 10021. 
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fracture, but when it 1s dehydrated, it is 
quite brittle, 

There is recent evidence that, unlike the 
original Czechoslovakian lenses, fluid and 
nutrients are exchanged through the Griffin 
lens in significant amounts. Whether this 1s 
adequate or not to maintain normal corneal 
metabolism is uncertain, but if this proves to 
be correct, tear flow and tear interchange 
would cease to be important considerations. 

The Griffin lens is cut in the hard form, 
ground, and polished. The lenses are avail- 
able in the following base curves: 7.2, 7.5, 
7.8, 8.1, and 8.4 mm. The diameters of the 
lenses are 12.5, 13.0, 13.5, 14.0, 14.5, and 
15.0 mm. Both surfaces are spherical. The 
inside surface of the edge has a bevel vary- 
ing from 0.3 to 0.5 mm. The edge is thin but 
well rounded. The front edge has a lenticular 
cut to reduce thickness. 

In fitting the lens, the curve-diameter rela- 
tionship is the critical factor. A keratometer 
reading is useful as a starting point to get 
the base curve, and the lens should approxi- 
mate the base curve of the flattest corneal 
meridian. The lens touches the central cor- 
nea and sclera arching the limbus. The diam- 
eter of the lens should be 2.0 mm larger than 
the cornea, thereby covering 1.0 mm of 
sclera around the limbus, The lens should 
center on the cornea with no restriction of 
eye movements, no movement with blinking, 
and no lens lag with rapid shift of gaze. 

The Griffin lens is sterilized by soaking it 
in 396 hydrogen peroxide for five minutes, 
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followed by shaking the lens in normal saline 
buffered with 0.65% sodium bicarbonate for 
one minute. The lens is then shaken in nor- 
mal saline for one minute, and placed in 
fresh saline for 45 minutes. Boiling the 
Griffn lens will cause deterioration. Eye 
medications cannot be used when the lenses 
are being worn, as the lenses will absorb the 
medication and concentrate the preservative, 
thus damaging the corneal epitheltum.? 

The patients—-Without preselection, 30 
consecutive patients with corneal diseases 
were fitted with Griffin hydrophilic contact 
lenses by following the curve—diameter rela- 
tionship described above. All were outpa- 
tients. Initially, each was seen daily, the 
lenses were removed, and the cornea exam- 
ined for any evidence of irritation by the 
lens. The lens was then sterilized and re-in- 
serted. The time between examinations was 
gradually lengthened, depending on each pa- 
tient’s condition. Some patients were able to 
wear the lenses 24 hours a day from the 
start, and some removed the lenses at night. 
Several elderly patients with irritated eyes 
found it impossible to insert and remove the 
lenses themselves. No topical medications 
were used. To keep the lenses well hydrated, 
the patients were instructed to use a drop of 
saline every hour, but with adaptation the 
drops were used less frequently. The result 
was considered good if the condition was 
controlled or improved with the lens. 


RESULTS 


Bullous keratopathy—-The largest group 
of patients treated were those with bullous 
keratopathy (Table 1). Their eyes became 
' white and quiet. Although fitted primarily to 
relieve the symptoms of pain and irritation, 
there was an unpredictable improvement in 
vision. In some cases this was dramatic (in 
one case, 20/200 to 20/50). The improvement 
in the visual acuity appears to be due to a 
flattening of the large epithelial bullae, and 
not due to any significant change in stromal 
thickness or decrease of folds in Descemet’s 
membrane. The use of 5% sodium chloride? 
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appeared to have no effect, although it was. 
well tolerated by all patients. 

As in the eight cases reported by Lerman 
and Sapp,’ all except one patient tolerated 
the lenses well. After a few weeks, these pa- 
tients were seen only every two to three 
months for examination and sterilization of 
the lenses. One patient removed her lenses at 
night, but all others wore their lenses 24 
hours a day. Some of the 11 successful pa- 
tients have now been wearing their lenses 
constantly for over six months. The cause of 
the single failure is not clear, but the eye be- 
came red and irritated and the lens was dis- 
continued after one week. No complications 
occurred in the remainder of this group. 

Neurotrophic and neuroparalytic keratitis 
— The three patients with neuroparalytic 
keratitis from seventh nerve paresis (Table 
2) had tarsorrhaphies, but the corneas con- 
tinued to stain. The eyelid adhesions were 
released and they were fitted with lenses. 
They had immediate subjective improvement 
and the corneal staining cleared. The vision 
with the lenses in place was satisfactory. 
These patients remove the lenses at night, 
and taped their eyelids shut. 

The two patients with fifth nerve lesions 
and neurotrophic keratitis had complete 
clearing of the epithelial irregularities and 
improvement in vision. One of these patients 
had previously worn a scleral lens, but it 
proved unsuccessful because of irritation 
and mucous problems. He had no difficulty 
with the hydrophilic lens, which he removes 
at night. The other patient had marked epi- 
thelial irregularity after an automobile acci- 
dent. He wears the lens 24 hours a day for 
protection from the scarred and roughened 
upper eyelid. 

Corneal ulcers—This group of patients 
(Table 3) was the most challenging because 
of the acute nature of the problems. All the 
patients had been treated for varying lengths 
of time with topical corticosteroids or antibi-' 
otics, or both, plus pressure dressings, with- 
out improvement. In each case, the bacterial 
culture was negative. The corneal ulcers in 
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TABLE 1 
BULLOUS KERATOPATHY 
(12 Cases) 
TÉRRA TT eme T T emÓÁáÁáÁ 
Age | Visual Acuity H ours d 
in Etiology Without With Daily of Wear Result 
Years L Wear 
ens Lens 
pP iD d CEREREM Pr EE 
65 Fuchs' dystrophy 20/80 + 20/30 24 42 Good 
70 Cataract extraction Less than 20/60 + 24 35 Good 
. 20/400 
53 Cataract extraction 20/70 + 20/30 16 34 Good 
74 Cataract extraction Hand motion Hand motion 24 24 Good 
. 63 Essential iris atrophy 20/40 — 20/20 — 24 18 Good 
77 Cataract extraction 20/200 4- 20/50 + 24 16 Good 
80 Cataract extraction Less than 20/400 24 14 Good 
20/400 
80 Cataract extraction Less than 20/400 24 14 Good 
20/400 
81 Cataract extraction Less than 20/70 24 14 Good 
20/400 
66 Cataract extraction Less than 20/200 24 10 Good 
20/400 
70 Cataract extraction 20/70 + 20/50 + 24 i 3 Good 
59 Cataract extraction . 20/80 + 20/80 + 24 1 Poor 
TABLE 2 
NEUROTROPHIC AND NEUROPARALYTIC KERATITIS 
(5 Cases) 
Age Visual Acuity Howie 
in Etiolo : ; Dai Weeks sult 
e i Without With wo of Wear Beult 
Lens Lens 
63 Acoustic neuroma 20/30 20/30 — 16 25 Good 
55 Acoustic neuroma 20/80 + 20/20 16 24 Good 
3 Hemifacial atrophy 20/80 + 20/30 16 10 Good 
. 21 Auto accident Less than 20/20 24 42 Good 
20/400 
67 Fifth nerve resection 20/200* 20/80 -+ 16 27 Good 





* With scleral lens. 
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TABLE 3 
CORNEAL ULCERS 
(6 Cases) 
———————— pP a a NEN RR 
Age : | Visual Acuity Mone A 
n ti ; ; i 
Years UT Without ‘With timed of Wear Result 
Lens Lens 
47 Radiation Less than Less than 24 11 Poor 
20/400 20/400 
55 Degenerating Less than 20/40 24 10 Good . 
transplant 20/400 
67 Herpes zoster 20/200 20/40 24 6 Good 
60 Thyroid 20/20 20/20 24 5 Good 
ophthalmopathy 
68 Metaherpetic Less than Less than 24 4 Poor 
20/400 20/400 
63 Metaherpetic Less than Less than 24 2 Poor 
20/400 


20/400 


the two patients with disciform keratitis 
(metaherpetic), the indolent ulcer in the pa- 
tient with thyroid ophthalmopathy, and the 
case of radiation keratitis all involved the 
deep stroma. The other two involved the an- 
terior stroma. 

The patients were fitted with the lenses 
and followed daily. The two cases of disci- 
form keratitis did not improve. The eyes be- 
came red and more irritated. The lenses were 
discontinued, and the patients were hospital- 
ized, where one responded to topical cortico- 
steroids and microthermy with the ulcer fill- 
ing in. The other patient did not respond to 
similar treatment and the cornea perforated 
several months later. 

The only complication in this study occur- 
red in a patient who received extensive radi- 
ation to the right antrum for carcinoma of 
the antrum. The skin around the right eye- 
lids was severely affected, and the cornea 
broke down. She was extremely uncom fort- 


' able, and had marked subjective improve- 


ment for several weeks after being fitted 
with a lens. However, over a weekend, she 


‘ developed a severe superficial infection un- 
. der the lens, and a 4 mm sterile hypopyon 


developed. She was admitted to the hospital 


and initially she responded to conservative 
treatment. T'wo months later the cornea dis- 
solved and perforated. This was followed by 
an expulsive choroidal hemorrhage, and the 
eye was enucleated. 

The patient with thyroid ophthalmopathy 
had a deep indolent ulcer near the limbus at 
approximately five o'clock. After wearing 
the lens continuously for five weeks, there 
was minimal vascularization from the limbus 
and the ulcer filled in with fibrous tissue. In 
the two patients with superficial ulcers, in 
one case due to a degenerating graft and the 
other to herpes zoster, the epithelium regen- 
erated while wearing the lenses. These pa- 
tients wore the lenses 24 hours per day. The 
staining completely cleared and the vision 
improved dramatically. When their eyes had 
healed, the lenses were removed, and there 
have been no recurrences. 

Keratitis-—Five patients were treated for 
keratitis (Table 4). One patient with kerati- - 
tis sicca did not do well, because the vision. 
was poor due to a high corneal astigmatism. 
The other patient with keratitis sicca, and 
the three patients with superficial punctate 
keratitis following cataract extraction, toler- 
ated the lenses well; vision was good, and 
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TABLE 4 
KERATITIS 
(5 Cases) 


L— ————— —— RR A ÁO M————MMM——7 


Visual Acuity 











Age Hours Weeks 
i i i Result 
Ve Etiology With Without od of Wear 3 
oe Lens Lens 
es ces a a ee ees ee 
35 Sicca 20/50 + 20/20 + 16 29 Good 
28 Sicca 20/20 20/60 + 2-4 8 Poor 
. (High astigmation) 
60 Aphakia with SPK* 20/200 — 20/20 + 16 29 Good 
20/50 
51 Aphakia with SPK* 20/80 4- 20/20 + 16 26 Good 
80 Aphakia with SPK* 20/200 20/80 1: 16 2 Good 
* Superficial punctate keratitis. 
the corneas did not stain. One has macular in neurotrophic keratitis, neuroparalytic 


changes resulting in poor vision. 

Essential conjunctival shrinkage—These 
two patients (Table 5) had dry eyes, scarred 
eyelids, and trichiasis due to pemphigus and 
Stevens-Johnson disease. Because damage 
occurs at night as well as during the day, the 
patients wear the lenses 24 hours a day. 
One of these patients did poorly because it 
was impossible to follow him adequately. 


DISCUSSION 


Of the 30 patients fitted with the Griffin 
hydrophilic contact lens, 24, or 80%, re- 
sponded favorably, indicating that these 
lenses are a useful adjunct in the manage- 
ment of some difficult corneal diseases. They 
act as a protective shield and prevent drying 
much as a tarsorrhaphy or conjunctival flap 


keratitis, and corneal ulcers; but the results 
are often more satisfactory and the vision 
can be maintained. Furthermore, in cases 
where cautery of Bowman’s membrane is in- 
dicated, as in bullous keratopathy, a hydro- 
philic lens gives adequate relief of the irri- 
tating symptoms and often some improve- 
ment in vision, as well. In cases of keratitis 
sicca and superficial punctate keratitis, 
where hard contact lenses are contraindi- 
cated, the hydrophilic lenses supply a pre- 
corneal source of fluid and prevent evapora- 
tion. For protection against scarred eyelids 
and trichiasis, as in pemphigus and Stevens- 
Johnson disease, they can be worn 24 hours 
a day without complications. 

The poorest results in this study were 
with corneal ulcers involving the deep cor- 





TABLE 5 
ESSENTIAL SHRINKAGE OF CONJUNCTIVA 
(2 Cases) 
Age Visual Acuity ieus NR 
am tiology With Without uM of Wear Result 
Lens Lens 

71 Pemphigus 20/70 + 20/30 24 164- Good 
12 Stevens-Johnson 20/100 20/50 4 16 6 Poor 


disease 
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neal stroma. Liebowitz and Rosenthal? re- 
ported a higher percentage of success, but in 
their cases the ulcers were mostly superfi- 
cial, the epithelium was removed before fit- 
ting the lenses, and chloromycetin drops 
were used. The only serious complication oc- 
curred in the patient with severe radiation 
keratitis. In all other indications, a high suc- 
cess rate 1s predictable. 

The mechanism by which the lenses pro- 
duce their therapeutic effect may not only be 
due to the protective bandage shielding the 
eye and the fact that they supply a constant 
precorneal source of fluid. In addition, Lie- 
bowitz and Rosenthal suggest that the hydro- 
philic contact lens also provides a structural 
framework upon which the regenerating epi- 
thelium may grow. 

Because a few patients experience some 
irritation initially, a gradual buildup in wear- 
ing time is preferable, when this is compati- 
ble with the disease being treated. However, 
there is no gross epithelial edema, as seen 
initially with hard lenses, and the lenses do 
not cause corneal staining. There is minimal 
conjunctival injection and the eyes are white 
and quiet. Except for one patient success- 
fully treated for corneal ulcer, there has 
been no vascularization noted in patients 
wearing the lenses FORERO for as long 
as nine months. 

A small percentage of patients do not tol- 
erate the lenses, although the reason is not 
apparent. Occasionally, even in a patient in 
whom the lens is successful, the eye will be- 
come red and irritated for no evident reason. 
If the lens is removed for a few days, usu- 
ally it can be re-inserted and again well tol- 
erated. Extremely careful follow-up is es- 
sential, Although the patients in this study 
were followed as outpatients, initial hospital- 
ization for acute problems should be consid- 
ered. 

This study substantiates the — of oth- 
ers that hydrophilic lenses offer a valuable 
alternative in the management of difficult 
corneal problems. Because of the semirigid 
nature of the Griffin lens, it may offer cer- 
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tain advantages in some indications over a 
more flexible hydrophilic lens. 


SUMMARY 


Thirty unselected patients with bullous 
keratopathy, neurotrophic and neuropara- 
lytic keratitis, corneal ulcers, keratitis sicca 
and superficial punctate keratitis, and essen- 
tial shrinkage of the conjunctiva from ocular 
pemphigus and Stevens-Johnson disease 
were fitted with Griffin hydrophilic contact 
lenses. For acute problems, the lens was 
worn until the corneal lesion healed, and in 
chronic conditions the lens is worn perma- 
nently to control the disease and alleviate 
symptoms. Eighty percent of the patients re- _ 
ported responded favorably. | 

The lens is available in base curves rang- 
ing from 7.2 to 8.4 mm, and in diameters 
12.5 to 15.0 mm. The curve-diameter rela- 
tionship is critical in fitting the lens. The 
lens should touch the central cornea and 
sclera arching the limbus and extend 1 mm 
beyond the limbus. It should center on the 
cornea with minimal movement and cause no 
restriction of eye movements. 

Sterilization of the lens requires approxi- 
mately 50 minutes, during which time the 
lens is successively placed in solutions of hy- 
drogen peroxide, buffered saline, and normal 
saline. 
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BIONITE HYDROPHILIC CONTACI LENSES USED 
AS COSMETIC DEVICES 


James V. AQuavELLA, M.D., G. Keere Jackson, M.D., anp L. Fraser Guy, M.D. 
Rochester, New York 


In evaluating reports of experience with 
the various hydrophilic contact lenses, it is 
important to bear in mind that each is a spe- 
cific entity, having its own distinct physical 
and chemical characteristics. 

Despite the warnings of certain investiga- 
tors (Gasset and Kaufman’), the increasing 
number of published reports has tended to 
obscure this fact. These differences necessi- 
tate the development of specific techniques 
for use with a particular hydrophilic mate- 
rial. Many of the methods which have been 
developed for use with standard methyl-me- 
thacrylate lenses must be discarded or modi- 
fied before being applied to lenses of another 
material. 

This paper reports the results obtained in 
fitting 89 cosmetic cases with the Bionite* 
hydrophilic contact lens, employing a stan- 
dard technique. 


MATERIALS 


In general, the Bionite lens is available in 
powers ranging from plus 20 to minus 20 
diopters, Four standard diameters are cur- 
rently being manufactured (13, 13.5, 14, and 
14.5 mm). In addition, each lens is available 
in any one of several radii of curvature (8.7, 
8.4, 8.1, 7.8, 7.5, and 7.2 mm). Isotonic sa- 
line solution is supplied by the manufacturer 
in plastic bags containing 400 ml; Bionite 
capsules containing sodium bicarbonate are 
also offered. A 3% hydrogen peroxide solu- 
tion may be purchased by the patient without 
prescription in any pharmacy. 


SELECTION OF CASES 


Preliminary investigation with the Bionite 
lenses revealed that moderate to high degrees 


* Griffin Laboratories, Buffalo, New York. 
` Reprint requests to James V. Aquavella, M.D., 
1160 Chilt Avenue, Rochester, New York 14624. 


of corneal astigmatism: cannot be correcte 
consistently (Kaufman and Gasset,? am 


. Gasset’). Therefore, patients were excludi 
if their astigmatic error was greater tha 


1.50 diopters. In addition, all patients in 
cluded in this sertes were free of active ocu 
lar disease, each had expressed a desire to 
wear cosmetic contact lenses, and each was 
willing to participate in the investigationa 
program. 

Although eventually all powers of lens wil. 
be available, at present plus powers are ir: 
short supply, and therefore this series in 
cludes only one patient with hyperopia. 


CALIBRATION OF LENSES 


The trial lens set employed for this seric- 
consisted of only 10 lenses; these varie ii 
radii of curvature from 8.4 to 7.5 mm and ii 
diameter from 14.5 to 13.0 mm. The average 
power of the trial lenses employed was ni 
nus 3.00 diopters. 

Although the lenses are delivered in indi- 
vidual containers marked with the various 
parameters, each lens was re-checked for ac 
curacy of power, diameter, and radius o` 
curvature. The power of the lens is ascer 
tained by blotting both surfaces to remove 
excess moisture and then reading the power 
on a lensometer. The effectiveness of the 
Bionite lens is related to its state of hydra 
tion, so that one should read the power o? 
this lens within a few seconds after blotting. 

The radius of curvature (base curve) is 
measured with the optical gauger. This de 
vice is made up of a series of plastic stud« 
whose distal extremities have been ground to 
the standard radii. By placing a lens over the 
various studs one can quickly ascertain the 
base curve of the lens. 

The diameter of the lens was confirmed bv 
placing it on a magnifying reticle. 
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FITTING PROCEDURE 


Gasset? has recommended employing the 
keratometer reading as the starting point for 
the fitting procedure.. In our hands this 
proved both cumbersome and misleading. 
We soon developed our. own method of fit- 
ting, however, and can suggest the following 
standard procedure: The;ideal lens diameter 
is 1.2 mm greater than tlie corneal diameter, 
so we suggest starting with a lens 14.0 to 
14.5 mm in diameter. In addition, experience 
has demonstrated that the.long-term results 
are far superior with a lens that has a rela- 
tively flat radius of curvature. Therefore, 
initially we always select a lens with an 8.4 
mm radius of curvature and a diameter of 
14.0 or 14.5 mm. We make no attempt to 
correlate the power of this first lens to the 
patient's actual refraction. After insertion of 
the lens, patients invariably" experience a 
mild foreign-body sensation which lasts ap- 
proximately 30 seconds. As soon as the pa- 
tient is comfortable the lens is inspected. 
First, we ascertain that the diameter is ap- 
proximately correct and second, we check 
the stability of the lens on the cornea. The 
lens should move readily with each blink and 
there should be some small degree of dis- 
placement with lateral or downward gaze. At 
this stage, corrections may be indicated: The 
diameter may be altered if necessary, a 
steeper lens may be employed if the adher- 
ence is grossly inadequate, or a flatter curve 
may be necessary in cases where the motion 
is obviously inadequate. After the fitting 1s 
satisfactory, the trial lens is then worn for 
20 minutes to allow for stabilization. When 
20 minutes have elapsed, the lens is re-in- 
spected to ascertain that the lens 1s not ad- 
hering excessively to the cornea; if not, the 
over-refraction may be performed. In per- 
forming the over-refraction, the retinoscopic 
image often provides an excellent clue as to 
the resultant visual acuity—the aim is to ob- 
tain a consistently clear 20/20 acuity which 
does not seem to vary with blinking. Theo- 
retically, we anticipate that the spherical 
equivalent of the manifest refraction will be 
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Fig. 1 (Aquavella, Jackson, and Guy). Diagram 
showing the lens-cornea interface area in a proper 
fit relationship. 
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Fig. 2 (Aquavella, Jackson, and Guy). Diagram 
showing the lens-cornea interface area when the 
lens is too steep. 


within one-half diopter of the power of the 
prescribed Bionite lens. The algebraic sum 
of the over-refraction and power of the trial 
lens equals the power of lens to be ordered. 

A cross section of the interface area in a 
case of proper fit (Fig. 1) reveals only a 
very thin tear film layer interposed between 
the lens and the cornea. If the lens is too 
steep, the interface area will have a plus lens 
effect (Fig. 2) and in the process of over-re- 
fraction the patient will accept an unusually 
high amount of minus correction. Ín addi- 
tion, if the patient blinks, the interface area 
will tend to collapse, temporarily eliminating 
the plus tear film, and producing a variabil- 
ity both in the subjective acuity and in the 
objective retinoscopic reflex. 

With the completion of the over-refrac- 
tion, the specific lenses may be ordered with 
the correct diameter, radius of curvature, 
and power. 


INSERTION AND REMOVAL 


We advocate that the patient receive pre- 
liminary instruction on insertion and re- 
moval at the first visit. In addition, we sup- 
ply a sample lens so insertion and removal 
may be practiced at home. In this way, the 
patient quickly becomes adept and the initial 
experience is with an expendable lens rather 
than with the specially ordered material. 

The recommended technique is as follows: 

Insertion—The patient places the lens on 
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the index fingér, looks up and holds the eye- 
lid down with the other hand. He then places 
the lens on the inferior sclera, presses gently, 
and closes the eyelids. 

Removal—The patient looks up and pulls 
the lower eyelid down, exposing the inferior 
bulbar conjunctiva. With the tip of the index 
finger the lens is moved down and pinched 
against the thumb. This permits air to pass 
under the lens, facilitating removal. 


STERILIZATION AND STORAGE 


The recommended daily procedure was 
developed specifically for Bionite lenses by 
Gasset, Kaufman, and Morrison? ; it is effec- 
tive against bacteria, fungi, and herpes sim- 
plex virus. Furthermore, its routine use adds 
durability and strength to the new lenses. 
The procedure requires only a few minutes 
at bedtime. 

On retiring, the lenses are placed in the 
case and the case is filled with hydrogen per- 
oxide 396. After five minutes the peroxide is 
discarded. The case is then filled with normal 
saline solution and the contents of a Bionite 
capsule, containing a pre-measured amount 
of sodium bicarbonate USP. After a one- 
minute soak in this solution, the solution is 
discarded and the lenses are rinsed four or 
five times with sterile normal saline. The 
case is then refilled with sterile saline and the 
lenses are allowed to soak overnight. Before 
insertion. in the morning, the lenses are 
soaked again in a fresh change of sterile nor- 
mal saline solution. 


DELIVERY 


Prior to their delivery to the patient, the 
lenses are rechecked as to the accuracy of 
the power, diameter, and radius of curva- 
ture. Following this, they are sterilized. At 
the time of delivery, the lenses are inserted 
and after 20 minutes visual acuity and accu- 
racy of fit is rechecked. Patients are in- 
structed to wear their lenses during essen- 
tially all their waking hours. With properly 
fitted Bionite lenses no gradual increase in 
the wearing time is necessary. 
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RESULTS 


Of 89 cases (178 eyes), there were 82 
successes (9296); 78% achieved 20/20 vi- 
sion, 11.296 had 20/25, and 3.496 had 20/30. 

There were seven cases (8%) termed as 
failures. Final visual acuity in 7.496 of the 
178 eyes was 20/40-20/60. Cases considered 
failures are as follows: 

Case 1 is a young attorney who was un- 
able to wear standard methylmethacrylate 
lenses. He reported variable acuity with the 
Bionite lenses, and complained of difficulty 
with insertion and removal. 

Case 2 was termed a failure because the 
patient could not achieve good acuity, al- 
though she demonstrated no significant re- 
sidual astigmatism. 

Case 3 did well and reported good stable 
acuity without adverse effects, but this pa- 
tient was advised by her allergist not to wear 
contact lenses. 

Cases 4 and 5 were patients who were 
very apprehensive and nervous individuals 
who could not master the insertion and re- 
moval technique. They both have narrow in- 
terpalpebral fissures. Case 4 developed ble. 
pharospasm and a tendency to over accom- 
modate when wearing the lenses. 

Case 6 was unable to achieve satisfactorv 
acuity due primarily to residual astigmatism. 

Case 7 demonstratéd good acuity but could 
not master insertion and removal. 

Three of the successful cases deserve fur- 
ther comment. One has high myopia ( —9.50) 
with two and one-half diopters of astigma- 
tism in one eye. She has a significant amount 
of residual astigmatism in this eye and her 
acuity with the lens is only 20/60. The fel- 
low eye has less astigmatic error and ade- 
quate acuity. The patient is happy and com- 
fortable. g 

Another is a 14-year-old student with a 
personality problem who absolutely refuses 
to wear spectacles, despite a significant re 
fractive error. | 

A third patient is a 16-year-old high 
school athlete who has difficulty participating 
in sports while wearing spectacles. Despite a 
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significant degree of residual astigmatism re- 
sulting in 20/40 vision, he is comfortable and 
enjoys his lenses for this purpose. 


DISCUSSION 


Fluorescein and other dyes must not be 
used with hydrophilic lenses as the dye will 
become incorporated within the lens. The 
lenses should be removed before instilling 
eye medications. If a disease develops which 
requires the wearing of a "bandage" hydro- 
philic lens and the instillation of medication, 
a special lens should be provided for wear 
during the treatment period in order to pre- 
vent the incorporation of the medication into 
the cosmetic lens.* 

If the patient is having difficulty in wear- 
ing the lenses comfortably, or if he reports 
corneal injection or slight irritability with 
varying visual acuity, it 1s important to re- 
check the lenses for changes in diameter or 
radius of curvature. Most of these difficul- 
ties are caused by lenses that are "too tight." 
If that is the case, the patient will invariably 
be more comfortable with a lens of increased 
radius of curvature. Some of the earlier 
Bionite lenses had a tendency to become 
steeper when the fitting was "too tight." 
With improved manufacturing technique, 
this is no longer a common occurrence. 

Isolated epithelial edema was rarely ob- 
served and always responded to selection of 
a flatter or thinner lens; restriction of wear- 
ing time did not become necessary. One re- 
curring problem was the splitting of the 
lenses by the patient. Women patients with 
long fingernails, who had not completely 
mastered the removal technique, often 
scratched or nicked their lenses during the 
process of removal, and a lens so damaged 
tended to split either then or later. In addi- 
tion, if the there were small nicks or defects 
in the lens periphery that had escaped the 


* When the Bionite hydrophilic material is used 
as a bandage in the treatment of corneal dis- 
ease,"? the technique employed in fitting such a 
bandage lens differs considerably from that advo- 
cated in the present communication. 
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scrutiny of the manufacturer's quality con- 
trol inspection, such lenses would be predis- 
posed towards splitting when, on wearing, 
they were flexed in the appropriate axis. 

Splitting has been satisfactorily controlled 
by a combination of several measures. De- 
cause of improved quality control by the 
manufacturer, all lenses are now free from 
peripheral defects on delivery. Patients are 
now given full instructions on insertion and 
removal, and this, combined with the poliey 
of lending the patient an expendable lens on 
which to practice these techniques, has less- 
ened the risk of such damage. In addition, 
our technicians now routinely instruct all 
women patients to trim the fingernails of the 
thumb and index finger of both hands prior 
to manipulation of their lenses. 

If the patient notices a foreign-body sen- 
sation after insertion of the lens, he 1s in- 
structed to remove the lens and clean it be- 
tween the thumb and forefinger with saline 
to remove lint or other small dust-like parti- 
cles. 

On occasion some of the patients have re- 
ported falling asleep with the Bionite lenses 
in place. These episodes have not resulted 
any problems. Bandage lens wearers (not in- 
cluded in the present series) are often able to 
wear their lenses 24 hours a day for several 
months without discomfort or adverse 
effects. It is possible for cosmetic lens wear- 
ers to report on their progress by telephone, 
although office visits are advisable after the 
first and second week. 

Because of the degree of adherence be- 
tween the cornea and the lens, it is extremely 
difficult for a Bionite lens to loosen enough 
to fall out. Several patients said they were 
able to wear their lenses while swimming. 

The Bionite lenses may be worn comfort- 
ably all waking hours from the first day of 
wear. No gradual increase in wearing time is 
necessary to achieve maximum comfort. All 
of our cases have demonstrated a lack of" 
spectacle blur, and patients have been able to 
change from their spectacles to their contact 
lenses and back to their spectacles without 
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the usual difficulties encountered by methyl- 
methacrylate lens wearers. 

The fact that the Bionite lenses can be 
worn comfortably for long periods of time is 
undoubtably due to their inherent fluid and 
oxygen permeability, This factor probably 
accounts also for the low incidence of epithe- 
lial edema. Gruber? reports a comparative 
lack of permeability to oxygen in his expert- 
ence with another hydrophilic material (So- 
flens). He also found that it was necessary 
to increase the wearing time slowly, despite 
the fact that the lens used in his study pos- 
sessed a flexibility similar to the Bionite lens. 
This suggests that oxygen and fluid perme- 
ability may be critical factors in this respect 
as well. 

Although a comparatively elaborate trial 
set is supplied, the great majority of patients 
can be fitted quickly and easily with one or 
two lenses. Certain factors may alter this sit- 
uation, however. The patient with a narrow 
palpebral fissure, or one who has difficulty in 
learning insertion technique, might best be 
fitted with a lens of a relatively smaller di- 
ameter. An individual who is interested in 
wearing his lenses primarily for sports such 
as football or swimming might be better 
served with a larger diameter lens to lessen 
the possibility of loss. Although the over- 
whelming majority of patients are quite 
happy with the acuity that they obtain with 
the Bionite lenses, many individuals do dem- 
onstrate a small degree of residual astigmatic 
error. The manufacturers plan to produce a 
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toric lens in the near future. This should 
prove very helpful in correcting moderate to 
high degrees of astigmatism. 

Currently, a much more simplified system 
for storage and sterilization 1s under investi- 
gation which will eliminate the necessity of 
the hydrogen peroxide, bicarbonate, and sa- 
line solutions. 

In its present form the Dionite lens offers 
immediate comfort combined with increased 
safety and a simplified fitting procedure. 


SUMMARY 


Bionite hydrophilic contact lenses were fit- 
ted in 89 cosmetic cases, according to a stan- 
dardized routine. There were 82 wearers 
who were successful, representing 92% of 
those fitted. The new lens material offers the 
advantages of safety, comfort, and compara- 
tively simple fitting procedure in individuals 
with less than one and one-half diopters of 
astigmatism. 
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A THERAPEUTIC EVALUATION OF HYDROPHILIC CONTACT LENSES 


Jorce N. Buxton, M.D., AND CLYDE R. Locke, M.D. 
New York, New York 


Early experience with the use of hydro- 
philic contact lenses in selected corneal disor- 
ders has been encouraging, particularly in 
patients with corneal ulcers, neuroparalytic 
keratitis, Stevens-Johnson syndrome, and 
ocular pemphigoid disease. This report de- 
scribes the findings in 45 patients (54 eyes) 
with corneal diseases who were hospitalized 
at the New York Eye and Ear Infirmary and 
treated with hydrophilic lenses. 


MATERIALS AND METHODS 


Since hydrophilic lenses had not yet been 
approved by the Food and Drug Administra- 
tion when this study took place, all patients 
were advised of the experimental nature of 
the lens trial and all were admitted to the 
New York Eye and Ear Infirmary. Routine 
blood work, smear, culture, sensitivity, and 
photographic studies were made and each pa- 
tient was examined twice daily with the 
Haag-Streit slit lamp. 

Lenses were inserted on the morning of 
admission and patients were allowed to wear 
them for four to eight hours the first day, 
wheri they were then removed, sterilized, and 
reinserted the following morning for a full 
day’s wear. 

The lenses used in the study (Soflens) are 
manufactured by Bausch and Lomb Com- 
pany. They are composed of a polymeric hy- 
drophilic gel, 2-hydroxy-ethyl methacrylate 
(HEMA) which absorbs approximately 
40% of its weight in water or normal saline. 
When hydrated, the lenses are soft, pliant, 
transparent, and elastic. When allowed to 
dehydrate, they become brittle and crenated, 
and can be broken easily. Although the lens 
is hydrophilic in nature, tear exchange is still 
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necessary for corneal oxygenation and nutri- 
ent transfer. E 

Fitting the lens—The lenses are pliant 
enough when wet so that keratometry read- 
ings for central posterior curvature is not es- 
sential. Instead, the lens power is determined 
by using the spherical equivalent of the basic 
refraction plus the vertex distance compen- 
sation ; the lenses can then be adjusted by re- 
fraction over a trial lens. 

Sterilization—Conventional contact lens 
wetting and cleaning solutions cannot be 
used with the soft lenses, nor can standard 
topical eye medications, because of the, ab- 
sorptive nature of the lenses which allows 
retention of the preservatives of the solu- 
tions, thus creating the possibility of damage 
to corneal epithelium. Daily sterilization is 
accomplished by boiling the lens for 15 min- 
utes in a normal saline (0.9% NaCl) solu- 
tion, 

The lens should be stored and sterilized in 
isotonic saline. If the lens is stored in hypo- 
tonic solution or plain water, it will stick 
tightly to the cornea causing discomfort until 
the lens loses its tackiness by absorbing 
enough tears to approach isotonicity. Hyper- 
tonic saline will also cause discomfort, sting- 
ing, hyperemia, and lacrimation. 


RESULTS 


The lenses were used for treatment of ba- 
sically four problems: (1) corneal edema, 
(2) dry eyes, (3) corneal ulcers, and (4) a 
miscellaneous category that included mainly 
keratoconus, interstitial keratitis with cor- 
neal scarring, and post-keratoplasty dryness. 
The results of treatment are as follows: 

Corneal edema—Six patients (six eyes) 
with advanced bullous keratopathy were 
treated with uniformly poor results. Al- 
though all the patients could tolerate the lens 
comfortably, in no case was there evident re- 
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duction of corneal edema. Visual acuity, 
compared to spectacle correction, was un- 
changed in five cases, slightly worse in one. 
The instilation of normal saline or hyper- 
tonic saline (596) drops did not significantly 
affect vision. Wearing time was also modi- 
fied in an attempt to improve visual acuity, 
but neither all-day wear, part-time daily 
wear, or continuous wear provided any sig- 
nificant improvement in vision—in fact, 24- 
hour wear produced a slight increase in cor- 
neal edema, with no change in comfort. Pa- 
tients did not report any improvement or 
change in vision during the late afternoon or 
evening hours as might have been expected 
in non-lens wearers with similar corneal pa- 
thology. 


CASE REPORT 


The only eye of this 55-year-old white man was 
affected with aphakia, bullous keratopathy, and 
glaucoma for many years; phospholine iodide and 
acetazolamide (Diamox) were required for control. 
His best visual acuity was 20/200 with aphakic cor- 
rection. The cornea showed superficial blotch stain- 
ing with microcystic and stromal edema and promi- 
nent corneal guttata. The pupil was irregular be- 
cause of posterior synechiae and lens capsule rem- 
nants. A trial with the hydrophilic lens provided no 
change in vision or edema, even when hypertonic 
(5%) NaCl solution was instilled every two hours. 


In all advanced cases in this category no 
change was noted in vision or edema, even 
when hypertonic sodium chloride solution 
was instilled every two hours. In all cases of 
bullous keratopathy treated with a hydro- 
philic soflens, the only tangible improvement 
noted was a variable increase in comfort in 
the majority of patients. 

Dry eyes—Thirteen patients (18 eyes) 
were treated in this category, which includes 
keratitis sicca, Stevens-Johnson syndrome, 
ocular pemphigoid with symblepharon, and 
exposure keratitis. Patients in this category 
generally responded favorably to hydrophilic 
lens wear. Nine of the 13 patients were able 
to tolerate the lens with no discomfort, even 
On the first insertion. Wearing time varied; 
some wore the lens only during waking 
hours, and others wore the lens around the 
clock, but in all cases, sterilization was per- 
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formed daily. Stipple staining and blotch 
staining, reflecting corneal dryness, was seen 
both before and after lens wear. 


CASE REPORT 


/ This 26-year-old mechanical engineer had a his- 
tory of Stevens-Johnson syndrome from the age of 
11 years, resulting in cicatricial entropion, symbleph- 
aron, and trichiasis in both eyes. By the age of 21 
years, the patient had undergone four mucous mem- 
brane graft operations and at least three procedures 
for stenosis of the right nasolacrimal apparatus. 
The patient was unable to tolerate flush-fitting 
scleral lenses, but maintained 20/20 vision in both 
eyes, with frequent instillation of lubricant drops. 
During the trial with hydrophilic lenses, the patient 
was able to tolerate all-day wear comfortably. The 
cornea showed no edema but punctate stain was still 
present. He was troubled initially by flare and giare 
and significant peripheral distortion, particularly 
for reading and near work. His best visual acuity 
was 20/20 in both eyes. 


Eyelid tonus, mechanics, and scarring 
proved to be very important factors in deter- 
mining the success or failure of hydrophilic 
lens wear, as the following case demon- 
strated. 

CASE REPORT 


In 1955, this 23-year-old man developed Stevens- 
Johnson syndrome with marked symblepharon, cica- 
tricial entropion, trichiasis, and subsequent corneal 
pannus. Both eyes were treated with a tarsorrhaphy 
from 1957-1964, and the patient has worn scleral 
lenses continually since 1965. A trial with hydro- 
philic lenses was unsuccessful despite frequent nor- 
mal saline application because of the lens edges and 
extrusion by the scarred, thickened eyelids. Despite 
the use of normal saline drops applied every five 
minutes, the lenses could not be retained. 


This case demonstrates that in severe dry- 
ing conditions, as the lens loses its flexibility, 
it is easily displaced by thickened and scar- 
red eyelids, especially when eyelid retraction 
and cicatricial entropion co-exist. Two other 
retention factors are the shape of the cornea 
and the presence of symblepharon bands. In 
the most advanced cases of corneal ectasia, 
secondary to advanced drying conditions, the 
lens is often expelled. Of great significance, 
however, in a case of ocular pemphigoid, 
following the lysis of symblepharon bands, a 
hydrophilic lens was tolerated and retained 
with improvement of corneal appearance and 
no symblepharon formation. 


534 AMERICAN JOURNAL OF OPHTHALMOLOGY 


Corneal ulcers—The most dramatic re- 
sults were seen in this category. A total of 
11 patients(11 eyes) were treated, three with 
neuroparalytic keratitis and central ulcer, 
two with deep metaherpetic ulcers with stro- 
mal scarring, and six with deep chronic in- 
dolent ulcers that had not responded to other 
forms of treatment, Smears and cultures 
taken in all cases failed to reveal significant 
pathogens. In all 11 cases the lenses were tol- 
erated without any discomfort, understand- 
able since corneal sensitivity was reduced. 
Importantly, the lenses provided rapid epi- 
thelial healing of ulcers and slow restitution 
of corneal thickness. No scraping of the le- 
sion was performed prior to the wearing of 
the lens. 


CASE REPORTS 


This 55-year-old white man had a history of 
herpes simplex keratitis of 12 years duration and 
was treated initially with iodine scrub. The patient 
had recurrences over the next 18 months with stro- 
mal scarring. A fourth recurrence in 1960 healed 
quickly with IDU therapy and the condition was 
quiescent until September, 1968, when a central geo- 
graphic ulcer developed and smoldered for six 
months, despite various treatment regimens. Visual 
acuity was 3/200. A trial with the hydrophilic lens 
provided significant and immediate comfort. The 
lens was worn continuously for 72 hours, with 
marked improvement in the appearance of the ulcer 
and complete healing within three weeks. Full cor- 
neal thickness is present 12 months later. 


A 35-year-old white woman with atopic dermati- 
tis, eczema, and severe eyelid and conjunctival in- 
volvement, developed a sterile indolent corneal ulcer 
in her right eye and secondary keratoconus in her 
left eye while wearing conventional methacrylate 
lenses. She was hospitalized for one month, but de- 
spite intensive local and systemic treatment and two 
epithelial debridements and ether cauterizations, the 
ulcer failed to respond. A hydrophilic lens was ap- 
plied and the ulcer healed within 48 hours. 

The ability of corneal ulcers to fill in un- 
der soft contact lens was demonstrated both 
in phakic and aphakic eyes. In the two 
aphakic cases, the ulcer was associated with 
interstitial keratitis in one, and a very soft 
eye secondary to retinal detachment in the 
other. In both cases the healing was com- 
plete, but required four to six days, some- 
what longer than in the phakic group. Only 
one corneal ulcer failed to heal in this group. 
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This case was a 25-year-old man who devel- 
oped an indolent ulcer at the margin of a 
penetrating keratoplasty done for a chemical 
burn. However, under the lens, the progres- 
sion of the ulcer was halted, allowing time to 
secure good donor material for subsequent 
keratoplasty. 

Miscellaneous group—lifteen patients 
(18 eyes) were treated in this group, wh ch 
comprised mainly keratoconus, interstitial 


keratitis, and post-keratoplasty problems. In 


keratoconus of moderate degree (below 52 D 
in both meridians in the visual axis), re- 
markably good visual results were obtained 
despite the degree of corneal astigmatism. 
Of course, in these cases better vision can be 
obtained with hard lenses. Disappointing vis- 
ual results were seen in cases of advanced 
keratoconus. In two of the 15 cases affected 
with interstitial keratitis, the patient expert- 
enced improved vision that was not possible 
with other lenses. Post-keratoplasty fittings 
are indicated when dryness is a factor. The 
advantage of hydrophilic lenses over conven- 
tional methacrylate lenses 1s that they can 
be fitted within a month or sooner, postoper- 
atively. Nonetheless, care should be exer- 
cised in observing for edema and increasing 
vascularization. Vascularization appears to 
be less stimulated by the soft than the hard 
lens. 
DISCUSSION 


There is little doubt that the present hy- 
drophilic lenses function efficiently as a pro- 
tective patch and reduce eyelid and external 
irritative factors to allow healing and epithe- 
lialization. Unlike glued-on lenses, hydro- 
philic lenses provide a flexible treatment mo- 
dality that can be altered as necessary. In 
general, the lenses are well tolerated by both 
normal and some diseased corneas, although 
in some cases prolonged wear produced 
edema, indicating some effect on oxygen- 
ation and tear exchange, not unlike hard 
lenses. 

In this series, the lenses proved most use- 
ful in the treatment of indolent, noninfec- 
tious corneal ulcers. Visible improvement of- 
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ten came within 24 hours, and all patients 
were comfortable. Visual acuity was im- 
proved secondarily as tissue healing pro- 
gressed. 

Dry eyes also responded well to hydro- 
philic lenses, with immediate improvement 
of comfort, even though the fluorescein 
staining pattern often showed no change. 
Visual acuity was as good or only slightly 
poorer than that obtained with spectacles or 
hard lenses, However, in severe cases with 
extensive scarring of the eyelids, the lenses 
were frequently pushed off the cornea by 
eyelid action. Normal eyelid tonus was es- 
sential to the maintenance of good lens cen- 
tration and motility. In these cases, flush- 
fitting, hard scleral lenses still appear to be 
the most useful treatment aid, although 
hydrophilic lenses can be tried if symble- 
pharon formation can be severed and normal 
eyclid position re-established. 

There are several reports? of significant 
improvement of corneal edema and visual 
acuity in cases of bullous keratopathy, using 
other hydrophilic lenses, Our experience with 
the use of hydrophilic lenses in the treatment 
of advanced bullous keratopathy showed uni- 
formly poor results in improving vision or 
reducing edema. Nonetheless, comfort and 
visual fields were improved to various de- 
grees. It is important to differentiate between 
epithelial and stromal edema. The former re- 
sponds well to both topical hygroscopic solu- 
tions and hydrophilic lenses, whereas in 
stromal edema comfort is improved but the 
edema is not affected. 


SUMMARY 


Therapeutic indications for hydrophilic 
lens treatment of corneal diseases were eval- 
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uated in 45 patients (54 eyes) whose dis- 
ease could be categorized in four basic 
groups: corneal edema (six eyes), dry eves 
(18 eyes), corneal ulcers (11 eyes), and a 
miscellaneous group (18 eyes). Six patients 
(six eyes) with advanced bullous keratopathy 
were treated. Poor results were seen when 
stromal edema was present. Neither visual 
acuity nor edema was improved; comfort 
and visual field were variably improved. The 
group with dry eyes consisted of 13 patients 
(18 eyes) with keratitis sicca, Stevens- John 
son syndrome, ocular pemphigoid, and expo 
sure keratitis. These were treated with sig 
nificant improvement of comfort and main 
tenance of good vision. Hydrophilic lenses 
proved most useful in the treatment of 1! 
patients (11 eyes) with indolent, noninfec 
tious corneal ulcers of varying depth. lif 
teen patients (18 eyes) were treated with hy 
drophilic lenses which were well tolerate: 
postoperatively in keratoplasty where dry 
ness was a problem. In moderate keratoco- 
nus, and occasionally in interstitial keratitis, 
good visual results were obtained using hy 
drophilic lenses. 

Hydrophilic lenses in this series provided 
the best results in the treatment of corneal 
ulcers and dry eyes and the poorest results in 
cases of advanced bullous keratopathy. 
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BLEPHAROPTOSIS AS A COMPLICATION OF CONTACT LENS MIGRATION 


Joan G. Yassin, M.D., Ropert H. Wuite, M.D, AND GERARD M. Smannon, M.D. 
Philadelphia, Pennsylvania 


Contact lenses have been lost in the eyelid 
for periods of 12 days to 69 months." * One 
report$ described mild blepharoptosis of the 
eyelid involved. Blepharoptosis in an adult 
who wears contact lenses should suggest the 
possibility that a lost lens may be embedded 
in the tissues of the upper fornix. 


CASE REPORT 


A 29-year-old man was seen at Wills Eye Hospi- 
tal on June 22, 1970. His chief complaint was that 
for the past three months, coincident with the pe- 
riod in which he resumed wearing contact lenses, he 
had experienced a white, mucous-like discharge 
from both eyes during the daytime, and his eyelids 
were stuck together each morning when he arose. 
Secretion was significantly worse in his right eye, 
and in the week prior to admission, his right upper 
eyelid had become slightly swollen. He had noted 
drooping of his right eyelid for 18 months. 

The patient reported that he had worn glasses 
since childhood for moderate myopia. Contact 
lenses were fitted initially in August, 1967. Al- 
though his right eye was always a bit sore com- 
pared to the left, he wore his lenses 14 to 16 hours 
daily, removing them twice daily for cleaning and 
always removing them before retiring. He had lost 
his right lens two years earlier, and it was immedi- 
ately replaced, but some months later, he discontin- 
ued wearing these lenses for an eight-month period. 
He resumed daily wear in May, 1970. 

Past medical and ocular histories were not other- 
wise significant. 

At the time of his first evaluation, visual acuity 
was RE:20/25, and LE:20/20 with his contact 
lenses in place. Vision in his right eye improved to 
20/20 with the use of a pin-hole. External examina- 
tion revealed about 2 mm of right blepharoptosis in 
the primary position. A bilobular clear cyst was 
present in the upper fornix medially. Applanation 
pressures were 15 mm Hg in each eye. The remain- 
der of the ocular examination was normal. The pa- 
tient was treated with 1596 sulfacetamide drops 
four times daily. 

On re-examination August 7, 1970, the blepharo- 
ptosis was worse and the cyst contained blood. He 
was admitted August 30, 1970. There was tumefac- 
tion of the right upper eyelid and 3 mm of right 
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Fig. 1 (Yassin, White, and Shannon). Preopera- 
tive photograph showing blepharoptosis and thicken- 
ing of right upper eyelid. 


blepharoptosis (Fig. 1). The eyelid mass had two 
distinctly different, palpable areas. Centrally, at the 
upper margin of the tarsus, there was a firm, round 
mass approximately 1 cm in diameter. On eversion 
of the eyelid this mass was seen to be connected to 
a cystic lesion in the nasal third of the eyelid at the 
level of the superior border of the tarsus. 

Systemic examination was within normal limits. 
Routine hemogram, urinalysis, and blood chemis- 
tries were unremarkable. Serology was non-reac- 
tive. Chest x-ray films and electrocardiograms were 
within normal limits. 

On August 31, 1970, under general anesthesia, the 
right upper eyelid was everted with an Erhardt 
clamp. The superior aspect of the firm tarsus mass 
was incised and the edge of a contact lens immedi- 
ately became visible. The incision was enlarged and 
the lens was delivered. The cystic area was simply 
incised and drained. A biopsy specimen of sur- 
rounding tissue was taken and later showed chronic 
inflammatory changes. 

The patient made an uneventful recovery, and 
has returned to the use of spectacles with safety 
lenses on a permanent basis. 


COMMENT 


This case indicates the need to examine 
carefully the superior cul-de-sac in any pa- 
tient who demonstrates blepharoptosis and 
reports a history of contact lens loss. The 
need for such examination was stressed in 
similar case reports by Green! in 1963 and 
by Shenken® in 1969 of eyelid tumors con- 
taining a "lost" contact lens. Acquired bleph- 
aroptosis in patients who have lost a con- 
tact lens should arouse suspicion that the 
lens may be embedded in the soft tissues. 


SUMMARY 


A lost corneal contact lens was found to 
have become embedded above the tarsal plate 
in a 29-vear-old man who presented with ac- 
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quired blepharoptosis of 18 months' duration 
and a mucous discharge over the most recent 
three months. Surgical removal of the contact 
lens was followed by prompt resolution of all 
signs and symptoms in this patient and res- 
toration of an essentially normal eyelid. It is 
suggested that acquired blepharoptosis, par- 
ticularly with tumefaction, in a contact lens 
wearer should indicate careful questioning as 
to the possibility of the earlier loss of a con- 
tact lens. 
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OPHTHALMIC MINIATURE 


_.. The circumstances of unfamiliar apparatus may raise the suspicion 
of the evil eye among unsophisticated peoples. The Irish painter Sir John 
Lavery (1856-1941) found it very difficult to persuade the natives of 
Morocco to pose, for the concentration of his eyes on them and the re- 
sulting picture, made it all too likely that the evil eye and magic were 


involved... 


Gifford 
The Evil Eye 


GRANULOMATOU- KERATITIS RESULTING FROM USE OF 
CYANOACRYLATE ADHESIVE FOR CLOSURE OF 
PERFORATED CORNEAL ULCER 


ANDREW P. Ferry, M.D., AND ALAN H. Barnert, M.D. 
New York, New York 


In recent years use of cyanoacrylate adhe- 
sive momomers has been advocated for a va- 
riety of ocular disorders. Because of the po- 
tential value of this technique in ealing cer- 
tain types of corneal perforations. many lab- 
oratory mvestigations have been carried out 
to evaluate the efficacy of cyanoacrylate ad- 
hesives in this regard and their pessible side 
effects upon the cornea, Althoush several 
clinical reports describe the succes: ful use of 
cyanoacrylate monomers in sealimg corneal 
perforations, we believe this is toe first re- 
ported case m which a human cornea, treated 
with cyanoacrylate adhesive fer a per- 
foration, subsequently became avilable for 
pathologic study. 


CASE REPORT 


In 1965, a 51-year-old white man v: derwent a 
penetrating keratoplasty of the right eyi. Recurrent 
herpes simplex keratitis had caused extensive scar- 
ring of his right cornea. His left eye was blind 
following an accident in 1953. The g-aft in the 
right eye remained clear for six monts, but the 
next 18 months were marked by episodes of graft 
edema with subsequent vascularization This re- 
quired treatment with topical and systenæc cortico- 
steroids. On July 26, 1968, the right eernea was 
treated by cryotherapy. Several days later the ulcer 
extended to the level of mid-stroma, aad within 
four weeks a descemetocele was present =t the cor- 
neal apex. On August 26, 1968, a 5.5 mma tectonic 
lamellar keratoplasty was done. The grait became 
cloudy and vascularized. 

On October 9, 1968, the patient developed se- 
vere pain in the right eye and was found o have a 
corneal perforation with uveal prolapse. The host 
cornea and graft were opaque and va-«ularized. 
The corneal perforation was situated at twe o'clock, 
about midway between the corneal apex and the 
limbus (Fig. 1). The uveal tissue prolapsed through 
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Fig. 1 (Ferry and Barnert). Right eye. Corneal per- 
foration with prolapse of uveal tissue. 


the defect was about 1 X 2 mm in diameter. Several 
hours later the prolapsed uvea was excised and the 
corneal perforation was repaired using isobutyl-2 
cyanoacrylate monomer adhesive. This was done as 
follows: A cotton applicator was attached to one 
side of a polyethylene plastic disk, after which a 
smal! amount of the fluid cyanoacrylate adhesive 
was applied to the other surface. Using the applica- 
tor sick for manipulation of the polyethylene disk, 
the fuid cyanoacrylate adhesive was then apposed 
to the corneal perforation and held in place for 15 
seconds. The applicator stick was then removed, af- 
ter which the polyethylene disk was lifted away 
from the perforation site with forceps. It was seen 
that a satisfactory film of the adhesive material was 
in place, closing the corneal perforation. No leakage 
of aqueous humor was evident upon application of 
slight pressure to the eye. On the first postoperative 
day the adhesive patch was observed to be in place. 
There was no leakage from the wound. On the sec- 
ond pcstoperative day the adhesive patch was found 
in the superior fornix. The perforated area of cor- 
nea wzs closed over but a deep ulceration was still 
presen. Because of diffuse corneal opacity, the pa- 
tient's iris and anterior chamber could not be visu- 
alized satisfactorily. 

On May 3, 1969, the patient was admitted for a 
second penetrating keratoplasty of the right eye. 
The hcst and donor cornea were extensively vascu- 
larized, chiefly peripherally (Fig. 2). The anterior 
chamber and iris were not satisfactorily visualize& 
over much of their extent because of corneal scar- 
ring. T wo days after admission, a 9 mm penetrating | 
keratop:asty was performed and a mature cataract 
was concurrently extracted. Postoperatively, visual 
acuity in the right eye improved to 20/50, but subse- 
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quently bouts of graft edema again developed de- 
spite intensive immunosuppressive therapy. 


PATHOLOGIC EXAMINATION 


Examination of the corneal button re- 
vealed a marked irregularity in thickness of 
the corneal stroma ( Fig. 3). Over about one- 
half of the corneal button, the stroma was 
reduced to about one-third of its normal 
thickness and disorganized iris adhered to its 
posterior surface. In the remaining half of 
the corneal button, the stromal thickness ap- 
peared slightly increased, Descemet's mem- 
brane was interrupted but better preserved 
than in the other half, and only a small frag- 
ment of iris adhered to its posterior surface. 
Throughout the entire corneal button there 
was prominent stromal vascularization and a 
heavy infiltrate of inflammatory cells, chiefly 
plasma cells and lymphocytes. Particularly in 
the thicker half of the corneal button, many 
epithelioid and giant cells were scattered 
throughout the corneal stroma (Fig. 4). Ex- 
amination of this area under higher magnifi- 
cation revealed the presence of innumerable 
“clear” areas occupied by the plastic material 
used to seal the corneal perforation. Foreign 
body giant cells enveloped many of these 
particles (Fig. 5). No other foreign material 
was present. Special stains for bacteria and 
fungi revealed no organisms. No inclusion 
bodies of the type seen in herpes simplex 
keratitis were observed in the epithelium, 
nor was there a granulomatous reaction to 
Descemet’s membrane. 


COMMENT 


The use of cyanoacrylate adhesives for 
surgical purposes was first reported in 1960. 
The various cyanoacrylate adhesives pro- 
duce tissue reaction, it generally being held 
that the shorter-chain homologues (methyl 
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Fig. 2 (Ferry and Barnert). Corneal vasculzriza- 
tion and scarring immediately before the second 
penetrating keratoplasty (seven months after clo- 
sure of corneal perforation with cyanoacrylate ad- 
hesive). 


and ethyl) tend to produce more acute reac- 
tions,** while those with longer chains pro- 
duce a foreign-body reaction, often with gi- 
ant cells.47 The inciting factor has been 
thought to be liberation of cyanide and for- 
maldehyde as the material is degradec,’ the 
actual heat liberated by the monomer as it 
polymerizes,? and the mechanical presence of 
the polymer.*® In the eye, reactions have not 
been as severe as in some other tissues." "? 
Among the reasons suggested for tkis*? is 
that the amount of material used in ocular 
procedures is so small (large amounts cause 
considerable reaction). 

More rapid polymerization and lower tis- 
sue toxicity have been regarded as two ad- 
vantages of the higher homologues over the 
lower homologues. But recently laboratory 
studies have been published in which the in- 
vestigators were unable to demonstrate a dif- 
ference in tolerance to various cyanoacry- 
lates.9:14 

Aronson and associates!* have emphasized 
the biphasic character of the corneal inflam- 
matory response to the various monomers. 


Fig. 3 (Ferry and Barnert). The 
corneal button removed a- time of 
second penetrating keratoplasty. 
Stroma is of irregular thickness, 
vascularized, scarred, and heavily 
infiltrated by inflammatory cells. A 
large fragment of iris edheres to 
posterior corneal surface (hema- 
toxvlin and eosin, X15). 
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Fig. 4 (Ferry and Barnert). The right-].and side 
of corneal button shown in Figure 3. Strema (mid- 
and deep) contains a prominent infiltrate of epi- 
thelioid and giant cells (hematoxylin <nd eosin, 
x76). 


These authors comment that “The initial 
acute response, characterized by PMN pro- 
liferation, probably represents activation of 
the acute inflammatory pathway, while the 
late granulomatous reaction indicates inflam- 
mation produced by a particulate stimulus." 


Fig. 5 (Ferry and Barnert). 
Giant cells and epithelioid cells en- 
velop many of the "clear" spaces 
representing sites cf adhesive depo- 
sition (arrows) (hematoxylin and 
eosin, X480). 
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The corneal tissue became available for 
study seven months after isobutyl-2-cva- 
noacrylate had been applied to the corneal 
perforation in the patient we have reported. 
A granulomatous response to the cyanoacry- 
late was a striking feature (foreign-body gi- 
ant cells had enveloped the íragments of 
plastic). No other foreign bodies were pres- 
ent, nor was any other cause for a granulo- 
matous reaction demonstrable. 

Another aspect of corneal tissue reaction 
to the different cyanoacrylates 1s the dose-re- 
lated nature of the response observed by var- 
ious investigators. In our laboratory we cre- 
ated lamellar pockets in six rabbit corneas 
and immediately thereafter injected a small 
amount of  isobutyl-2-cyanoacrvlate mo- 
nomer into the tract. Pathologic examination 
seven weeks later showed the corneal inci- 
sions to be well healed, without undue scar- 
ring. Only a few giant cells surrounding 
scattered fragments of the plastic were ob- 
served. This is in contrast to the striking 
granulomatous response to  innumerable 
fragments of cvanoacrylate in the presently 
reported patient. We believe the extensive 
necrosis in our patient's cornea permitted 
relatively large amounts of the cyanoacrylate 
to enter the stroma adjacent to the perfora- 
tion tract. This resulted in a massive granu- 
lomatous response to the plastic, in contrast 
to the limited reaction observed in clean, sur- 
gically created wounds in animals, where ne- 
crosis away from the perforation site itself 
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was minimal. Perhaps a more vigorous cu- 
rettage and removal of necrotic corneal tis- 
sue before application of the adhesive to our 
patient's perforation site would have resulted 
in a less extensive deposition of cyanoacry- 
late in his cornea. 

Sealing certain corneal perforations with 
tissue adhesive is a therapeutic method of 
considerable promise. Webster and associ- 
ates,!°> and Malaev,!* have reviewed some ad- 
wantages inherent in this technique. In the 
presently reported patient there was wide- 
spread corneal necrosis and softening in ad- 
dition to the localized perforation. Under 
these circumstances we were most reluctant 
to perform an immediate keratoplasty and 
elected to attempt closing the perforation 
with cyanoacrylate adhesive. The successful 
sealing of the perforation permitted subse- 
quent penetrating keratoplasty at a time 
when the cornea was no longer as soft and 
necrotic. Another major feature of this tech- 
nique is that if the corneal perforation is lo- 
cated peripherally, scarring consequent to 
wound healing may not interfere with cor- 
neal transparency along the visual axis, and 
the patient may be spared a surgical proce- 
dure. 


SUMMARY 


When isobutyl-2-cyanoacrylate adhesive 
was used to close an area of perforation in 
an extensively necrotic cornea, the plastic 
produced a marked granulomatous keratitis. 
This was not the response observed in ani- 
mal experiments; seven weeks after the 
same material was injected in six rabbit cor- 
neas, pathologic examination showed the 
corneal incisions in these animals to be well 
healed and without undue scarring. In the 
patient reported, it 1s probable that extensive 
necrosis permitted relatively large amounts 
of the cyanoacrylate to enter the stroma. De- 
spite this patient's reaction to the adhesive, 
the use of the cyanoacrylate permitted the 
successful sealing of the perforation and al- 
lowed subsequent penetrating keratoplasty to 
be performed when the cornea was no longer 
as soft and necrotic. This technique of using 
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cyanoacrylate adhesive is of potential velue 
in sealing certain types of corneal perfora- 
tions. 
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UNUSUAL EPITHEL!AL CHANGES IN A CASE OF COMPINED 
CORNEAL DYSTROPHY OF FUCHS 


GEoRGE T. ScHRo=pER, M.D., AND Carvin Hanna, Pu.D. 
Little Rock, Arkansas 


In 1910, Fuchs described a degenerative 
disease of the cornea involving irst the en- 
dothelium and then the epithe um. This 
combined endothelial-epithelial dwstrophy of 
Fuchs (Fuchs! dystrophy) is characterized 
by early endothelial guttata and lzter by stro- 
mal edema and epithelial vesicle? The de- 
generative changes are progressi.» and lead 
to corneal opacity. Since corneal Komografts 
may be used to correct the opa-ity, fresh 
corneal specimens are thus available post- 
operatively for light and electron {microscopic 
observations. Ultrastructural stidies are 
helpful in understanding the degenerative 
changes; however, these studies have con- 
centrated on presenting details ef fibrillar 
changes in  Descemet's membrane and 
stroma.^* The present study de=ribes un- 
usual changes in the epithelium r^ a case of 
Fuchs’ dystrophy. 

The intracellular and intercelkdar edema 
of the deepest layer of the epithelm and the 
structure of the vesicles were described by 
earlier investigators.? In 1958, Chi noted 
subepithelial fibrillar material $3 several 
cases studied by light microscopy In 1967, 
McTigue reported a case with de®ate fibril- 
lar material containing "invacmg cells" 
which he considered to migrate fem the su- 
perficial corneal stroma to lie beneath the 
basement membrane of the epithe:um.? The 
fibrillar layer in the present case i= shown to 
lie above the epithelial basement membrane 
and the epithelial cell layers are traversed 
and encapsulated by septa of fibrzlar mate- 
rial which is continuous with the subepithe- 
lial fibrillar material. 


From the Departments of Ophthalmology and 
Pharmacology, University of Arkan:.s Medical 
Center, Little Rock, Arkansas. This -vestigation 
was supported in part by Public Health Service Re- 
search Grants EY-00239 and EY-002^' from the 
National Eye Institute. 

Reprint requests to Calvin Hanna, >h.D., De- 
partment of Pharmacology, University — Arkansas 
Medical Center, Little Rock, Arkansas 72201. 


CASE REPORT 


A 56-year-old white man gave a history of blur- 
ring of vision and intermittent pain in the right eye 
for one year. He had had an uneventful cataract 
extraction in the right eye three years previously. 
On initial examination, the visual acuity was 20/100 
in the right eye and 20/30 in the left eye with cor- 
rection. There were guttate changes involving at 
least 40% of the endothelial surface of the right 
eye with the vitreous face touching the endotheliuth. 
Corneal edema was present but no vesicles or bullae 
were observed. The leit eye showed central guttata 
anc an early senile cataract. Applanation tonometry 
was 17 mm Hg in each eye. Pain in the right eye 
increased and the visual acuity decreased to 20/400 
at which time a 7.5 mm penetrating homograft with 
vitrectomy was performed with good visual result. 


MATERIAL AND METHODS 


The removed corneal button was fixed in 
freshly prepared 4% formaldehyde, then de- 
hydrated through increasing concentrations 
of methanol and propylene oxide and embed- 
dec in Araldite. The tissues were cut 
through the center of the cornea into four 
equal parts. Thick sections were stained with 
0.1% toluidine blue in 1% borax solution. 
Thin sections were stained with uranyl ace- 
tate and lead citrate for electron microscopic 
studies, 

RESULTS 


The epithelial vesicles in this case gave the 
appearance of being blood vessels under 
light microscopy (Figs. 1, 2). At higher 
magnifications the vesicles were found to 
contain degenerating epithelial cells and cel- 
lular debris (Figs. 3, 4). The individual epi- 
thelial cells are attached to each other by des- 
mosomes (Fig. 4). The vesicles appear to re- 
sult from the encapsulation of groups of epi- 
theEal cells by the fibrous sheets (Fig. 2). 

The fibrillar layer covering groups of epi- 
thelial cells morphologically resembles Bow- 
man’s layer in structure (Figs. 5-8). Fine 


fibrils and short collagen fibers are intermin- e» 


glec and randomly oriented (Fig. 7). How- 
ever, this fibrillar layer does not appear to be 
an extension of Bowman’s layer since it 1s 
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Figs. 1 and 2 (Schroeder and Hanna). Photomicrographs of the epithelium (a central and a pe 
ripheral area) in Fuchs’ dystrophy. The epithelium is divided into numerous groups of cells by 
fibrillar layer (F) that lies above Bowman's membrane (B). A portion of an intraepithelial vesicle (V) 
is seen in Figure 1 (top), while the numbers in both illustrations correspond to the figure numbers of 
subsequent illustrations showing these same sites as they appear on electron microscopy (toluidine blu 

=. 600). 


well above and separated from this layer by in no case were the epithelial cells observed 
the basement membrane of the epithelial cells to be attached to Bowman’s layer by cell 
(Fig. 5). The epithelial cells are attached to junctions. Cells resembling keratocytes are 
the fibrillar layer by hemidesmosomes, while occasionally found in the fibrillar layer sur- 
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Fig. 3 (Schroeder and Hanna). Eleccronmicrograph of a cross-section of the vesicle (V) containing 
a degenerating cell (C) and other cellular debris (9000). 


rounding the epithelium (Figs. 5, 7). The 
fibrillar layer is continuous with the anterior 
surface of the cornea (Figs. 1, 2). The sur- 
face fibrillar laver is shown being exfoliated 
from the corneal surface (Fig. 8 | Neovas- 
cularization and evidence of inf:mmatory 
processes are absent from the corm al button. 

When four other corneal buttons ( surgical 
specimens from additional cases ef Fuchs’ 
dystrophy) were examined in this labora- 
tory, each demonstrated corneal changes that 
were typical of those previously rey orted. In 
each case, a collagen-like fibrillar Eyer was 
found between Bowman’s layer and the basal 
epithelial cells. Occasionally, the fibrillar 
layer extended between basal epithelial cells. 
The fibrillar layer generally resendled Bow- 
man's layer in structure rather than fibers of 
the stroma. 


DISCUSSION 


Previous reports of the patholog:- changes 
at the ultrastructural level in Fuchs’ dystro- 
phy have stressed the stromal and eadothelial 


changes. A few reports have described the 
presence of subepithelial fibrillar material lo- 
cated below the basal epithelial cells.®58 The 
present report describes the complete encase- 
ment of the epithelium by a collagen fibrillar 
layer containing fibroblasts. The keratocytes 
were surrounded by short collagen-like 
fibrils which are arranged randomly in a 
structure morphologically identical to Bow- 
man’s layer. Since the changes of Fuchs’ 
dystrophy occur in adults, this leaves little 
doubt that keratocytes are capable of produc- 
ing a Bowman-like layer under this patho- 
logie condition in the adult eye. Previous 
studies have indicated that Bowman’s layer 
is formed only during embryonic life. In the 
case of Fuchs’ dystrophy a new Bowman’s 
layer may form. 


SUMMARY 


Im a case of Fuchs combined corneal dys- 
trophy, an unusual epithelial change was 
seer upon microscopic examination of the 
diseased corneal button after surgery. The 
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Fig. 4 (Schroeder and Hanna). View of the cells lying deep to the vesicle (V). Desmosome junctions 
are demonstrated (D). Note the relative lack of intracellular organelles in these epithelial cells (9000). 


epithelium was separated into encapsulated suggests that under certain conditions a new 
islands by a collagen fibrillar layer that re- Bowman-like layer may be produced in 
sembled Bowman’s layer in structure, These adults, despite the fact that it is presently ac- 
fibrils were apparently produced by kerato- cepted to be formed only during embryonic 
cytes located above Bowman’s layer and this life. 
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Fig. 5 (Schroeder and Hanna). The fibrillar layer (F) surrounding the epithelial cells (E) is gen- 
erally attached to the epithelial cells by hemidesmosomes. The fibrillar layer resembles Bowman's layer, 
based on the appearance of the macropericl of collagen in cosely packed bundles. This resemblance is 
especially apparent in Figure 7. At the jurction between the groups of epithelial cells (E) are found 
cells (K) surrounded by the fibrillar layer which is generally separated from Bowman's layer (B) by a 
basement membrane (BM). The 6 refers « the area enlargec for Figure 6 (6000). 
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Fig. 6 (Schroeder and Hanna). An enlarged view of area 6 shewn in Figure 5 showing the collage- 
nous nature of the fibrillar layer and the he-idesmosomes (Hj of an adjacent epithelial (E) cell 


(25,000). 
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areas, the fibrillar layer is separated from Bowman's ayer 


Fig. 7 (Schroeder and Hanna). In many 
lls that closely resemble keratocytes (K) in structure 


* (B). Occasionally, the fibrillar layer contains ce 


( 30,000) . 


Fig. 8 (Schroeder and Hanna). Ti. fibrillar layer extends to the anterior surface of the 
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cornea 


where, in association with cellular debris, it defoliates (10,000). 
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THE ULTRASTRUCTURE OF REIS-BÜCKLERS' DYSTROPHY 


SmiNoBU AKIYA, M.D., AND STUART I. Brown, M.D. 
New York, New York 


In 1949, Bücklers! described a corneal dys- 
trophy affecting four successive generations 
of a German family, some members ot 
which had already been reported by Reis? 
(1917). These authors stated that this condi- 
tion is characterized clinically by a diffuse 
opacification in the region of Dowman's 
membrane and recurrent epithelial erosions. 
Since then, various studies have described 
the clinical and histopathologic features of 
this dystrophy. The first electron microscop- 
ical study was reported by Griffith and Fine* 
(1967). They studied the scrapings from the 
superficial portion of a cornea with the clini- 
cal appearance of the dystrophy. The speci- 
men showed normal appearing epithelial 
cells, but the basement membrane of the ep- 
ithelium appeared poorly defined or absent. 
Bowman’s layer was almost replaced by col- 
lagen fibrils. Masses of closely packed, deli- 
cate fibrils were found in the junctional 
areas between Bowman's membrane and the 
adjacent stroma and were thought to be 
fibrillar degeneration. There was insufficient 
stroma for a definitive description. Later, 
Rice and associates* (1968) described the 
clinical, genetic, histological, and electron 
microscopic appearances of two corneas 
with Reis-Bücklers' dystrophy. Electron mi- 
croscopy amplified the report of Griffith and 
Fine, and in addition showed that the epithe- 
lium was degenerated, particularly in the ba- 
sal layer where there were also clusters of 
extremely electron-dense cells (“dark 
cells”). This study was almost identical to 
that of Griffith and Fine—i.e., Bowman’s 
membrane was replaced by a fibrous tissue 
consisting of disoriented collagen fibrils of 
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Fig. 1 (Akiya and Brown). Preoperative ap 


pearance of right cornea is typical for Reis- 


Bücklers' dystrophy. 


varying electron density interspersed with 
electron dense fibrils of smaller caliber 
(about 8.0 nm) which were occasionally 
grouped in irregular masses. In addition, the 
anterior stroma was examined and showec 
active fibroblasts. This indicated -hat th: 
changes in Bowman’s layer were regenera 
tive rather than degenerative. 

This paper is the third of the electron mi- 
croscopy of Reis-Bücklers' dystrophy and 
the second of a full-thickness corneal button. 


MATERIALS AND METHODS 


The material for this study consisted of a 
corneal disk removed during keratoplasty. 
The patient was an 18-year-old wcman with 
a history of recurrent erosions in both eyes 
for more than 10 years. The visual acuity 
was reduced to RE: 20/80 and LE: 20/30. 
Slit lamp examination showed a ground 
glass appearing opacification of the subep:- 
thelial area of both corneas (Fig. 1). The pe- 
ripheral cornea was spared. The patient's 
mother had a similar history and aad similar 
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corneal 
dense. 

The corneal disk removed at surgery was 
bisected immediately after remova’ from the 
patient. One-half was fixed in 105 neutral 
formalin, embedded in paraffin, and stained 
with hematoxylin and eosin, peredic acid 
Schiff reagent, toluidin blue, collcilal iron, 
and Congo red. The other half was fixed in 
3% glutaraldehyde in 0.2% sodiura cacody- 
late buffer (pH 7.4) and postfixed 2% os- 
mium tetroxide in 0.2M sodium cacodylate 
and embedded in Epon. 

Thin sections were cut on a LK 2-3 mi- 
crotome with a diamond knife, mowated on 
uncoated copper grids, stained with uranyl 
acetate and lead citrate, and examine? with a 
Siemans Elimiscop 1A at 80 kv. Thicker sec- 
tions (5%) of the epoxy-embeddec tissue 
were stained with either toluidin blue a basic 
fuschin and alkalinized methylene bl and 
examined with the light microscope. 


opacifications which were more 
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HisTrorLocvy 


The epithelium was irregular in thickness. 
The basal layer of the epithelium had many 
pale swollen cells, many darkly staining cells, 
and intercellular vacuoles. The nuclei of the 
pale cells had irregular outlines and were de- 
generative. Bowman's membrane was almost 
entirely replaced by a material or deposit 
which stained bright red with basic fuschin 
and alkalinized methylene blue (Fig. 2). 
similar material could be seen in the superfi- 
cial stroma (Fig. 2). These areas did not 
stain with PAS, colloidal iron, or Congo red, 
but was faintly red with Masson’s stain. 


ULTRASTRUCTURE 
The cellular degenerative changes—i.e., 
swollen mitochondria, large vacuoles, swell- 
ing and disruption of the endoplasmic reticu- 
lum—were evident through all layers of the 
epithelium. There was distention of the in- 
tercellular spaces and the desmosomes were 


F^ 


Fig. 2 (Akiya and Brown). Histologic section of excised host cornea shows both dark and pale swollen 
basal epithelial cells. Superficial stroma has stained darkly and it shows somewhat amorphous deposits 
(basic fuschin and alkalinized methylene blue, x 400). 
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Fig. 3 (Akiya and Brown). Electron micrograph of basal epithelial cells. Both the electron-dense cell 
(DC) and the adjacent lighter cells have few recognizable organelles except for swollen mitochondria : D= 
desmosome, M = mitochondria). In the intercellular space, there is an extension of another dark cell 


( X 17,000). 


normal. Prominent in the basal layer were 
groups of cells which were extremely elec- 
tron dense and flat or polymorphous in 
shape. These “dark cells” also showed de- 
generative changes and in some the internal 
structures were indiscernable. The basement 
membrane was irregularly present and 
where it was absent, the epithelium was usu- 
ally detached from the underlying stroma. 
Under low magnification, Bowman’s 
membrane appeared to be replaced by an un- 
organized fibrous tissue containing collagen 
fibrils and electron-dense, finely granulated 
deposits. Under higher magnification, these 
deposits were seen to be made up of fibrils 
with diameters of 5.0-8.0 nm (Figs. 4-6). 
There were many keratocytes in this ab- 
normal Bowman’s layer. They appeared to 
be either degenerating, grossly degenerated 


with cell membrane breakdown, or active, as 
suggested by the increase in number and size 
of the rough-surfaced endoplasmic reticu- 
lum (Fig. 6). The endoplasmic reticulum in 
these active appearing cells contained fine fil- 
aments or finely granulated substances in 
their cisternae. 


COMMENTS 


The electron microscopic examinatiens of 
the specimen of Reis-Bücklers' dystrophy re- 
ported in this paper are almost identical to 
those of Rice and associates. There were 
two main alterations. The first was dezener- 
ative changes of almost every epithelial cell, 
but especially the basal cells. The second was 
that Bowman's membrane was completely 
absent and replaced by masses of disoriented 
collagen fibrils and smaller electror-dense 
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Fig. 4 (Akiya and Brown). The basa! -ell membrane is very irregular, and portions of the basement 
membrane (BM) are present. Bowman’s membrane is replaced by the electron-dense fibrous materials 
(M = mitochondria, N = nucleus, D = ««smosome, T = intracytoplasmic fibril) (17,000). 
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Fig. 5 (Akiya and Brown). This micrograph shows two basal epithelial cells and the anterior stroma. The 
basal membrane is absent. Bowman's membrane is replaced by disorganized tissues containing electron-dense 
masses which surround irregular extensions of one of the basal cells (17,000). 


fibrils whose composition and origin have 
not been determined. Similar material was 
unevenly dispersed in the anterior stroma 
near active fibroblasts. 

The most likely origin of the new fibrous 
tissue is the corneal stromal fibroblast. A less 
obvious origin is the epithelial cell which un- 
der normal conditions produces tropocolla- 
gen or a collagen-like protein which is incor- 
porated into the epithelial basement mem- 
brane. The consistently intimate relationship 
between the predominantly collagenous tis- 
sue which replaced Bowman's layer and the 
epithelium suggests that the new tissue could 
be a product of altered epithelial metabolism. 

The abnormal stromal deposits in the spec- 
imen of Reis-Bucklers’ dystrophy stain 

*bright red with basic fuschin and alkalinized 
methylene blue. Generally, these deposits do 
not stain with other methods and it may be 
that this stain will be useful in the localiza- 


tion and identification of the deposits of 
Reis-Bücklers' dystrophy. 


SUMMARY 

The ultrastructural changes of  Reis- 
Bucklers’ dystrophy were mainly epithelial 
cell degeneration and replacement of Bow- 
man’s membrane by masses of collagen 
fibrils. Because these changes are identical to 
those reported previously, it is probable that 
they are specific for the dystrophy, The ante- 
rior stromal deposits may be visualized his- 
tologically after staining with basic fuschin 
and alkalinized methylene blue. 
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Fig. 6 (Akrya and Brown). This is < section through the anterior stroma showing fibrillar deposits ex- 
tending berond Bowman's zone and surrounding a stromal cell with well-developed rough surfaced endo- 
plasmic reticulum (ER). Mitochondria (M) are normal. Basal portion of a basal epithelial cells is in left 
corner of photograph (X 14,000). 
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OCCURRENCE OF HERPES ZOSTER OPHTHALMICUS IN A CHILD WITE 
ABSENT IMMUNOGLOBULIN A AND DEFICIENCY OF 
DELAYED HYPERSENSITIVITY 


RicHarp A. Kierar, M.D., Guy C. CUNNINGHAM, M.D., AND KENNETH L. Gerson, M.D. 
Lexington, Kentucky 


The following case is reported to present 
the uncommon finding of herpes zoster 
ophthalmicus in a child, and to show its pos- 
sible relationship to an immunologic defi- 
ciency. 


CASE REPORT 


A seven-year-old white boy was seen in the oph- 
thalmology clinic on January 12, 1970, with a three- 
day history of a rash on his left forehead. Exami- 
nation at that time revealed a skin eruption typical 
of herpes zoster ophthalmicus. It was noted that 
there was involvement of the skin of the inner can- 
thus and the tip of the nose. Except for mild con- 
junctival injection, there was no evidence of any 
ocular involvement. Uncorrected visual acuity was 
20/25 in each eye. Neosporin ophthalmic solution 
was instilled and examination the following day 
showed a small amount of edema of the lower eye- 
lid. 

Three days later, the uncorrected visual acuity in 
the left eye had decreased to 20/60. There was ep- 
ithelial edema of the cornea and an irregular fluo- 
rescein staining pattern near the limbus. The stroma 
was not involved. There was a moderate aqueous 
flare and a few small, nonpigmented keratic precipi- 
tates (KPs) present. Atropine ophthalmic solution 
was begun. The following day the patient was fe- 
brile and dehydrated, and he was admitted to the 
hospital. Topical atropine and neosporin were con- 
tinued, but five days later the aqueous flare in the 
anterior chamber was more severe, many more KPs 
were present, and there were folds in Descemet's 
membrane. Topical prednisone 1% was added to the 
local medications. Two days later, the aqueous flare 
was much less severe and there were fewer KPs. 
The central portion of the cornea revealed a super- 
ficial irregular stain measuring approximately 50 
mm in diameter. At this time, the corticosteroid 
drops were decreased to twice a day. Three days 
later, the stain of the corneal epithelium was the 
same; however, the signs of anterior uveitis were 
less and the topical corticosteroids were then dis- 
continued. 

Three weeks later, an irregular central punctate 
stain of the corneal epithelium remained, several 
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Fic. 1 (Kielar, Cunningham, and Gerson). Cutane- 
ous eruption seen on initial examination. 


mid-peripheral, subepithelial corneal opacities were 
present, and corneal sensation was decreased. Te 
patient was then put on methylcellulose drops four 
times a day. Two months later a tarsorrhaphy was 
performed due to persistent, diffuse corneal staining 
associated with decreased corneal sensation. It is 
also notable that there was an absence of lymphcid 
follicles in the conjunctival cul-de-sac, a finding ce- 
scribed in immunoglobulin deficiencies by Little aad 
Schulkind.’ 

This child has had generalized candidiasis in- 
volving the mucous membranes of his mouth, skin, 
and nails since early infancy. The total leukocrte 
count and differential have been normal. His serum 
immunoglobulins were normal at the age of 18 
months, but the serum, tear, and salivary IgA grad- 
ually diminished and have not been detectable sirce 
the age of six years. The serum IgG and IgM are 
normal for his age. The boy has consistently hac a 
negative response to candida skin tests as well as to 
a variety of other tests for delayed hypersensitivity. 
It is of note that this patient had varicella at two 


E 


and one-half vears of age and other illnesses with 
a usual course. 


DISCUSSION 


It is known that herpes zoste- may be as- 
sociated with gamma globulin deficiency, In 
a large pediatric hospital, Keidza and Main- 
waring” observed 17 cases of herpes zoster 
involving various cutaneous sersory nerves 
during a 14-year period, and sev-ral of these 
patients had decreased serum gamma globu- 
lin levels when the rash appeare1l. Unfortu- 
nately, serum IgA levels were rot reported 
on these patients. 

There is a frequent association of herpes 
zoster and chronic lymphatic leukemia and 
Hodgkin’s disease, and these lvmphomatous 
diseases may have associated decreased 
gamma globulin levels. Shanbram, Miller, 
and Haar* postulated that the decreased 
gamma globulin antibodies make these pa- 
tients more susceptible to virus infection, 
and this decrease may also explain the ten- 
dency for herpes zoster to beceme general- 
ized in these patients. Miller* has shown that 
patients with lymphomas have decreased tu- 
berculin-type sensitivity, and decreased cir- 
culating antibodies. In a similar manner, 
Sokal and Firat® have shown that a number 


of patients with Hodgkin’s disease and herpes » 


zoster have a negative delayed tyne skin test 
to numerous and various antigens 

There is evidence that IgA deficiency is 
associated with several diseases. t is known 
that IgA antibodies have viral neutralizing 
activity.^ Chilgren, Meuwissen, Quie, and 
Hong! have described several cases of 
chronic mucocutaneous candidiasis with in- 
ability of these patients to manifest delayed 
hypersensitivity, and also demoastrated in 
these patients the presence of a defect in pa- 
rotid fluid IgA antibody against ©, albicans. 
Patients with ataxia-telangiectasiz have been 
shown to have low IgA levels, absent delayed 
hypersensitivity reactions, and progressive 
sinobronchial pulmonary infections. Toku- 
maru? also demonstrated decreased herpes 
simplex IgA antibody titers in the serum of 
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patients with recurrent herpetic stomatitis. 
Although there is no direct evidence for 
tie association of herpes zoster in chiddren 
vith IgA deficiency, the occurrence of these 
tvo uncommon findings in a child may be 
more than a fortuitous association. Herpes 
zoster occurs in lymphomatous neoplasias 
where there is evidence of an altered immune 
mechanism, including absent delayed hyper- 
sensitivity. IgA deficiency also occurs in dis- 
ease states where there are defects in delayed 
hvpersensitivity. There is an association of 
lymphoid tumors in patients with ataxia-tel- 
angiectasia, which manifests IgA deficiency 
and absent delayed hypersensitivity as its 
immunologic defects.'^ The prolonged and 
severe course of herpes zoster ophthalmicus 
in this child is likely to be related to the ab- 
sence of secretory and serum IgA together 
with a deficiency of delayed hypersensitivity. 


SUMMARY 


In a seven-year-old boy with an IgA defi- 
ciency, the course of herpes zoster was pro- 
longed and severe. This child’s history showed 
that serum immunoglobulins were normal at 
the age of 18 months; however, the serum, 
lacrimal, and salivary IgA were no longer 
detectable after the age of six years. Normal 
conjunctival lymph follicles were absent. It 
is postulated that the IgA deficiency and ab- 
sent delayed hypersensitivity increased the 
susceptibility to, and prolonged the clinical 
course of the viral illness in this child. 
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OPHTHALMIC MINIATURE 


Once we were hunting under the isolated rocks of La Cassidaigne. 
Twenty fathoms down Did shot an eight-pound liche. The harpoon en- 
tered behind the head but missed the spinal column... . Dumas hauled in 
the last feet of cord and got a grip on the harpoon shaft. He flashed his 
belt dagger and plunged it into the heart of the big fish. A thick puff of 


blood stained the water. 


The blood was green! Stupefied by the sight, I swam close and stared 
at the mortal stream pumping from the heart. It was the colour of 
emeralds, We had swum among the liches as aqualungers, and taken them 

* on goggle-dives, but we never knew there was a type with green blood. 
Flourishing his astounding trophy on the harpoon Did led the way to the 
surface. At 55 feet the blood turned dark brown. At 20 feet it was pink. 


On the surface it flowed red. 


Once I cut may own hand seriously 150 feet down and saw my own 


blood flow green . 


.. I thought of the liche and managed to convince 
myself that my blood was really red. 


J. Y. Cousteau 
The Silent World 
London, Hamish Hamilton, 1953 


IMMUNOGLOBULIN E IN HUMAN TEARS 


G. E. Braunincer, M.D., AND Y. M. Centiranto, PE.D. 
Gainesville, Florida 


Immunoglobulin E (IgE) is a distinct im- 
munoglobulin class present in serum in ex- 
tremely low concentrations ranging from 
100 to 700 ng/ml.^? It is composed of two 
light and two heavy chains,? possesses anti- 
body activity, and is specifically character- 
ized by the presence of the epsilon antigenic 
focus on the heavy chains,” 

IgE is of unique importance, as it 1s the 
only immunoglobulin that has been isolated 
and demonstrated to be capable of mediating 
atopic (reaginic) type hypersensitivity re- 
actions in man. The term reagin was origi- 
nally applied to the serum factor which on 
passive transfer to healthy individuals 
caused allergic symptoms and positive skin 
reactions (wheal and erythema) to develop. 
Recent studies demonstrated that a very 
small amount of IgE antibodies isolated 
from ragweed-sensitive patients’ sera pas- 
sively sensitizes the skin of normal individu- 
als on intracutaneous injection.” On chal- 
lenging the same skin site by the intracutane- 
ous injection of ragweed antigen, a wheal 
and erythema reaction (Prausnitz-IKüstner 
reaction) occurs.^* The minimum amount of 
IgE antibody necessary to passively sensitize 
the skin has been estimated to be on the or- 
der of 10-9 to 10° microgram protein ni- 
trogen.? 

Extensive studies have shown that the 
ability of serum immunoglobulin fractions to 
produce the wheal and erythema reaction is 
related to the IgE content of the serum frac- 
tions studied, and is not associated with the 
four other known immunoglobulins, IgG, 
IgA, IgM, and IgD.* The IgE fraction of 
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patients’ sera which did not contain detect- 
able IgG, IgA, IgM, or IgD demonstrated 
very high reaginic activity which was re- 
moved by anti-IgE but not by specific anti- 
body to the other immunoglobulins.?* 

Lymphoid cells producing IgE have been 
located in the respiratory and gastro:ntesti- 
nal mucosa, and in lymph nodes draining the 
respiratory tract and gut, but only infre- 
quently in subcutaneous lymph nodes, 
spleen, buffy coat cells, and marrow.9 This 
demonstration of an anatomical association 
of cells that produce IgE with mucous mem- 
branes, combined with the finding of higher 
ratios of IgE/IgG in sputum and nasal 
washings compared to the sera of the same 
individuals, supports the possibility that IgE 
is produced locally near the mucous mem- 
brane surfaces.” 

It is apparent that IgE, 1f present in tears, 
might represent a local immune system par- 
ticipating in atopic phenomena in the eye. 
Therefore, it was considered important to 
initially determine the presence of IgE in the 
tears of normal individuals and patients with 
presumed atopic disorders (vernal conjunc- 
tivitis and hay fever conjunctivitis), using a 
semiquantitative radioimmunodiffusion tech- 
nique? capable of detecting IgE at levels on 
the order of 107? g/ml. 


MATERIALS AND METHODS 


Subjects— Tear samples were obtained 
from 15 individuals, ages 18 to 40 years, 
whose ocular histories and external eye ex- 
aminations were normal. Additional samples 
were obtained from five patients with un- 
treated, clinically diagnosed, typical vernal 
conjunctivitis; four patients with untreated 
active ragweed conjunctivitis (seen during 
ragweed season); one patient with chronic* 
untreated, bilateral Mooren's ulcer, and one 
patient with bullous keratopathy two days 
following penetrating keratoplasty. 
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Tear flow was not stimulated by contact 
with the eye, but the subjects were asked to 
stare at a point without blinking. When tears 
began to flow, the first 50 à were collected in 
a capillary tube and stored in vials at —4°C 
for less than one month. 

Radioiodination—Using rabbit antisheep 
globulin serum, a pure IgG fraction of such 
serum was obtained by DEAE chromatogra- 
phy according to the method of Levy and 
oQber.? This preparation was then labeled 
with "I, according to the method of Mc- 
Conahey and Dixon? 

Measurement of IgE— Sheep antihuman 
IgE and IgE reference standards were ob- 
tained from D. Rowe of the World Health 
Organization. The IgE reference standard 
` contained 10148 ng/ml. This antiserum is 
specific for the Fc fragment of IgE. Such 
specificity precludes any cross-reaction with 
light-chain determinants of other immuno- 
globulins present in tears. The immunodiffu- 
sion plates containing sheep antihuman IgE 
were prepared according to the method of 
Rowe. A series of 3 mm holes were cut 
in the agar and the individual wells were 
filled with IgE reference standards, tear 
samples under test, and phosphate-buffered 
saline (PBS) controls. The plates were then 
incubated in a moist chamber at 37°C for 48 
hours, washed in the cold with PBS for 48 
hours, overlaid with the +**I rabbit antisheep 
globulin for 30 minutes, and allowed to stand 
at room temperature overnight. The excess 
unreacted ***I label was removed by washing 
with PBS for 48 hours. The plate was dried 
and exposed to x-ray film for several hours. 
The diameter of the diffusion ring around 
the well indicated the relative IgE concentra- 
tions (Fig. 1). 

Measurement of IgA—The IgA content 
of tear samples was measured by radial im- 
munodiffusion in Hyland plates as previ- 
ously described. 


RESULTS 


IgE was determined in a semiquantitative 
manner and found in small, detectable 
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Sheep antihuman [gk (rec fragment) 


Human IgE in 
tear sample 


(Sheep antihuman IgE (re raguenty-- Human IgE) 


IgE? fraction of 
rabbit antisheep gamma globulin 





Radioactive immune complexes detected by 
exposure of photographic plate 


Fig. 1 (Braunninger and Centifanto). Schematic 
diagram of IgE determination by radioimmunodiffu- 
sion method. 


amounts in the tears of all patients studied. 
lhe IgE determined was total tear IgE and 
does not selectively demonstrate IgE anti- 
body. 

It was possible, using a double-blind 
method, to separate two populations of sam- 
ples on the basis of relative IgE content. 
One group demonstrated large immune rings 
which extended more than 1 mm beyond the 
rim of the well on the exposed photographic 
plates, while the other group showed smaller 
but still definite rings compared to controls. 
The group of patients whose specimens 
demonstrated large immune rings had mea- 
surable IgE in tears ranging from 1650 
to 2600 ng/ml. Specimens from the other 
group demonstrated smaller but still definite 
rings that were not quantitatively resolved 
by our method. 

The group demonstrating relatively high 
IgE levels included seven patients with dis- 
eases generally accepted as being caused by 
atopy and included all five cases of vernal 
conjunctivitis, two of the four cases of rag- 
weed conjunctivities, and only one of the 15 
normal subjects. The group demonstrating 
minimal IgE included the patient with 
Mooren's ulcer, the post-keratoplasty pa- 
tient, the two remaining patients with rag- 
weed conjunctivitis, and 14 of the 15 normal 
subjects ( Table 1). 

simultaneous quantitative IgA determi- 
nations on all the tear samples studied were 
within the range of normality and no corre- 
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TABLE 1 
RELATIVE IGE DETERMINATIONS IN TEARS 





; Age à Range IgA 
Diagnosis (iy Sa Relative IgE Content (ap A o D 
Vernal conjunctivitis 14-29 Elevated in 5 of 5 24-33 
Ragweed conjunctivitis 23-42 Elevated in 2, trace 11.5-20 
amount in 2 of 4 
Penetrating keratoplasty 46 Trace amount in 1 of 1 — 
Mooren's ulcer 72 Trace amount in 1 of 1 36 
Normal individuals 16-40 Elevated in 1 of 15 8.8-50 


— ——— 


lation between IgE and IgA tear content was 
found. Furthermore, there was no correlation 
between the clinical inflammatory state of the 
eye from which the tears were obtained and 
the relative IgE levels measured. The data 
indicated that IgE is present in human 
tears in detectable amounts and strongly sug- 
gest an association of higher IgE tear content 
with atopic disease of the external eye. How- 
ever, a relatively low tear IgE level does not 
exclude allergy and elevated IgE in tears may 
occur without apparent allergic disease. Rela- 
tively small amounts of tear IgE were present 
in two of the four patients with ragweed 
conjunctivitis, while one of the 15 apparently 
normal individuals had elevated tear IgE. 


DISCUSSION 


The detection of IgE in normal human 
tears and the strong suggestion that it is 
present at relatively increased levels in cases 
of ragweed and vernal conjunctivitis is a 
matter of potential importance. Increased 
levels of IgE in the serum of allergic asth- 
matic,!? ragweed sensitive, and eczematous 
patients,’* combined with the finding of cells 
producing IgE near mucous membranes® 
suggest that this immunoglobulin is the me- 
diator of atopic hypersensitivity at the sur- 
face of eye. 

Immunochemical investigations have in- 
dicated the possibility that two IgE antibody 
molecules on the target-cell surface are 
bridged together by a single antigen molecule 


Trace amount in 14 of 15 





to initiate the production of inflammation.? 
Indeed, extremely small amounts of soluble 


IgE antibody-ragweed antigen complexes , 


formed in vitro are maximally active at a 


two:one ratio (Abs Ag) directly causing 


the wheal and erythema reaction on intracu- 
taneous injection in normal subjects.” This 
information, combined with the findings of 
relatively increased IgE in the tears of pa- 
tients with vernal conjunctivitis and ragweed 
conjunctivitis, suggests that such antigen- 
antibody complexes fixed to target cells near 
the conjunctival mucous membrane could 
produce inflammation and result in clinical 
disease. 

Over 40 years have elapsed between the 
demonstration of the Pausnitz- Kustner reac- 
tion and the recent understanding that IgE is 
the mediating antibody present in serum in 
amounts previously too small to detect. As 
better methods of quantitatively measuring 
total IgE are improved over the present la- 
borious procedures, elevated IgE may be 
found in a variety of diseases in which ele- 
vated immunoglobulin has not been detected. 

With the increased understanding of IgE 
that will result from the quantitative deter- 
mination of this immunoglobulin in tears 
and sera of normal individuals and patients 
with eye disease, IgE determination may be- 
come of value to the clinician faced with the 
problem of defining the presence of a hyper- 
sensitivity component in patients whose inz 
flammation of the external eye may be of in- 


| 
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fectious, allergic, toxic, or combined etiology. -^ 
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SUMMARY 


IgE was demonstrated by a specific radio- 
immunodiffusion procedure and was found 
in detectable amounts in all tear samples 
studied and in increased amounts in seven 
out of nine patients suffering from pre- 
sumed allergic disorders of the external eye, 
including ali five cases of vernal conjunctivi- 
tis. 

IgE may represent a local immune system 
at ‘the mucous membrane surfaces of the eye 
mediating allergic phenomena in man and 
causally related to certain allergic disorders. 

A further definition of the IgE system in 
man may be of clinical importance. IgE 
levels in tears might someday serve as a 


. test for the presence of an atopic component 


in inflammatory states and in the diagnosis 
of inflammations of the cornea and conjunc- 
tiva. 
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CLASSIFICATION OF THE CHOROIDAL ATROPHIES 
ALEX E. Kritt, M.D. anp Desmonp Ancus, F.R.C.S. 


Chicago, Illinois 


A number of diseases of the ocular fundus 
are characterized by abnormalities of the 
choroidal vasculature, These conditions vary 
in severity with changes ranging from atro- 
phy of the choriocapillaris only in the poste- 
rior eyegrounds to an almost complete ab- 
sence of all choroidal vascular elements 
throughout most of the eyegrounds. 

Heretofore, most descriptions of these 
clinical entities have been based on direct 
ophthalmoscopic observations, and as a re- 
sult, the literature abounds with vague, erro- 
neous, and misleading terms. The recent in- 
troduction of electrophysiologic methods of 
analysis and angiographic techniques, cou- 
pled with accumulated histologic data, have 
given fresh insight into the nature of many 
of these conditions. 

It is the purpose of this paper to describe 
and classify those choroidal atrophies be- 
lieved to be primary in nature, progressive, 
and not associated with obvious toxic or in- 
flammatory factors. 


METHODS 


Thirty patients with choroidal atrophy 
were selected for study. These patients could 
be conveniently grouped according to the po- 
sition of the lesion and the extent of the in- 
volvement of the fundus, and by the degree 
of involvement of the different layers of the 
choroidal vasculature. 

Group l— Regional choroidal atrophies— 
This group included patients in whom the in- 
volved area was limited to the posterior pole 
of the eye. This group was subdivided into 
(a) patients with choriocapillaris atrophy 
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alone, and (b) patients with total choroidal 
vascular atrophy. 

Group 2—Diffuse choroidal atrophies— 
This group consisted of patients with exten- 
sive involvement of the eyegrounds, and it 
was subdivided into (a) patients with chorio- 
capillaris atrophy alone, and (b) patients 
with total choroidal vascular atrophy. The 
latter subgroup (b) was further divided on 
the basis of inheritance into (1) patients 
with autosomal inheritance, and (2) patients 
with X-linked inheritance. 

All patients received routine ophthalmo- 
scopic evaluation, visual field studies with the 
Goldmann perimeter, color vision testing, 
dark adaptation, electroretinogram (ERG), 
and frequently, electro-oculogram (EOG) 
studies. The techniques used for these tests 
have been described. 

A modified Zeiss fundus camera was used 
for fluorescein angiography. This permitted 
rapid sequence photography and automatic 
recording of the time of photography. The 
apparatus and technique are described else- 
where.* 


CLASSIFICATIONS 
REGIONAL CHOROIDAL ATROPHIES 


CHORIOCAPILLARIS ATROPHY INVOLVING THE 
POSTERIOR EYEGROUNDS 


There are three topographical patterns 
that the disease may follow : (1) involvement 
of the macula alone, (2) involvement of the 
peripapillary area, and (3) involvement of 
the paramacular area. 

1. Involvement of the macula alone. Dis- 
ease at this site was previously called central 
choroidal sclerosis, central choroidal vascular 
atrophy, central areolar choroidal sclerosis, 
central progressive areolar choroidal dystro- 
phy, and central choroidal angiosclerosis.>-° 

2. Involvement of the peripapillary area. 
Disease involving this area was previously 
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termed  peripapillary choroidal sclerosis. 
This form may be associated with angioid 
streaks, and on occasion may precede them. 
Occasionally, this type is characterized by 
finger-like extensions of  choriocapillaris 
atrophy from the primary area of involve- 
ment around the disk. 

3. Involvement of the paramacular area. 
'This is also referred to as circinate choroidal 
sclerosis.? This form may expand to occupy 
most of the posterior eyegrounds. 

Clinical features—The age of onset is 
thought to range from about 20 to 40 
years. Vision may not be significantly af- 
fected unless the macula is involved. In fa- 
milial cases, the inheritance has been either 
autosomal recessive or dominant.** 

In our patients the earliest fundus change 
was atrophy of the retinal pigment epithe- 
lium. This was characterized by pigment 
stippling and mottling, with occasional for- 
mation of clumps. These areas demonstrated 
hyperfluorescence on fluorescein angiog- 
raphy, typical of a pigment epithelial abnor- 
mality.? According to Sorsby and Crick,’ 
the earliest changes are nonspecific edema- 
tous-exudative reactions in the macular and 
perimacular areas, or an atrophic reaction— 
pigment mottling with exudative reaction 
around it. We have not seen such changes in 
what we thought were early cases, or at the 
borders of lesions which later showed pro- 
gression. 

Choriocapillaris atrophy probably closely 
follows initial changes in the pigment epithe- 
lium. As a result of both choriocapillaris 
atrophy and pigment epithelium disease, the 
larger choroidal vessels become visible, and 
are seen as tortuous, yellow-white cords, of- 
ten with white deposits along their borders. 
These vessels are vividly outlined through all 
stages of fluorescein angiography.* 

As the disease progresses, the area of cho- 


e * Normally, the larger choroidal vessels are not 

seen beyond the early or midretinal venous phase 
` of angiography because of the dense homogeneous 
background formed by the normal choriocapillaris 
which is completely filled by this stage.‘ 


CHOROIDAL 


ATROPHIES 5683 
riocapillaris atrophy slowly expands centri- 
fugally, revealing the underlying intermeci- 
ate-sized and larger choroidal vessels. 

The appearance and evolution of the d's- 
ease is usually symmetrical; however, occa- 
sionally one eye may show advanced disease 
with the fellow eye only minimally involved. 

'The retinal vasculature may be attenuated 
in some cases, with the optic disk assumiag 
the waxy appearance typical of retinitis 
pigmentosa. 

Retinal function—Visual acuity and coor 
vision are moderately to severely abnormal 
(except in cases where the fovea has been 
spared). Peripheral visual fields are normal. 
Central and paracentral scotomas reflect 
macular involvement by the disease process. 

Subjective dark-adaptation studies, which 
measure retinal function away from the area 
of obvious ophthalmoscopic involvement, are 
frequently mildly to moderately abnormal. 
The ERG and EOG, which reflect functional 
integrity of large retinal areas, are also fre- 
quently abnormal. Thus, from a functicnal 
standpoint, the abnormality is more wide- 
spread than would be expected from ophthal- 
moscopic examination. 

Histology—Histologic studies of involved 
areas have shown atrophy of the choriocapil- 
laris, pigment epithelium, and neuroepi:he- 
lium.5?35 Bruch's membrane was relatively 
normal in two of these eyes studied,**** but 
definitely abnormal in the third.'? 


(CASE REPORTS 


Case 1 illustrates the following poiats: 
(1) progression of eyeground changes, (2) 
asymmetry, and (3) impairment of periph- 
eral retinal function. 


Case 1—This 64-year-old man has a sharply de- 
fined area of choriocapillaris atrophy in the macula 
(Fig. 1). He gave a history of experiencing some 
visual loss in his left eye 10 years earlier. He also 
reported that his maternal grandmother had grossly 
impaired eyesight when she was middle-aged but 
the cause of her blindness is uncertain. An autoso- 
mal dominant inheritance, with lack of penet-ance 
of the gene in the patient's mother, is possible, but 
unsubstantiated. 

Progression of eyeground changes—A slight in- 
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Fig. 1l. (Krill and Archer). Case L Left poste- 
rior eyegrounds of a 64-year-old man with chorio- 
capillaris atrophy at the macula, (A) Ircreased vis- 
ibility of the larger choroidal vessels is seen in July, 
1967. These vessels are tortuous, anc of variable 
color and caliber. The area of pigmeat epithelial 
and choriocapillaris atrophy has a sha ply defined 
border. Fine pigment clumps are scatterd through- 
out the area of involvement. (B) In Aagust, 1969, 
there is an expansion of the involved area (compare 
arrows in A and B), and there is beter definition 
of the large and intermediate-sized chcroidal ves- 
sels. 


crease in the total area of choriocapilais atrophy 
occurred from July of 1967 to Augist of 1969 
(compare arrow sites in Figs. 1-A and B). The 
larger choroidal vessels have not altered during this 
time, although some appear to be more sharply de- 





SEPTEMBER, 1971 


fined. The small branches of the larger choroidal 
vessels are more obvious. 

Asymmetry—The fovea is minimally affected in 
tle right eye, but is directly involved in the left. 
Right vision has remained 20/25, whereas left vi- 
ston has deteriorated to 20/300. 

Peripheral retinal function impairment —Periph- 
eral visual fields are normal. Dark adaptation be- 
yond the posterior eyegrounds is normal. A subnor- 
mal ERG (Fig. 2) and an abnormal EOG (Fig. 3) 
were obtained from both eyes. 


Cases 2 and 3 illustrate the follow- 
ing points: (1) progression of eyegroupd 
changes, (2) sparing of the fovea, and (3) 
impairment of peripheral retinal function. 
Case 2—This 58-year-old man has choriocapil- 
lavis atrophy throughout most of the posterior eye- 


grounds (Fig. 4). Visual symptoms began about the * 


age of 35 years. A 65-year-old sister with the same 
condition had severe visual impairment (Fig. 5). 
Antosomal recessive inheritance is presumed. 

Progression of eyeground changes—A consider- 
abie extension of the total area of choriocapillaris 
atrophy occurred from 1963 to 1969 (compare ar- 
row site in Fig. 6-A with that in 6-B). No edema 
or exudates were seen at sites of progression. Pig- 
ment stippling, depigmentation, and increased visi- 
bility of the underlying larger choroidal vessels 
were the earliest charges in such areas. 

lhere was no significant atrophy of the large 
cheroidal vessels during the six-vear follow-up pe- 
rici. However, the large choroidal vessels became 
mere easily visualized (compare Figs. 6-A and B), 
and a lacy intertwining network of fine branches 
from these vessels was eventually seen. In both 
1963 and 1969 the retinal arterioles were slightlv 
attenuated and the optic disk showed a waxy pallor. 

Sparing of fovea—Visual acuity in 1963 and 
1969 was 20/25 in the right and 20/40 in the left 
eye The patient's sister, with the same disease, has 
beea severely blind for many years, indicating that 
the stte of this disease may vary among affected 
members of the same family. 

Peripheral retinal function—Peripheral visual 
fields were normal, but large paracentral scotomas, 
corresponding to the areas of ophthalmoscopic in- 
volrement, were evident in Case 2. Dark adaptation, 
mildly abnormal in 1963, was markedly abnormal in 
1969. (The final threshold was one-half log unit 
above the normal mean plus two standard deviations 
in 1963, but in 1969 was 2.5 log units above this 
valve.) The ERG, subnormal in 1963, was consider- 
ably smaller on retestirg in 1969 ( Fig. 7). 


Case 3 illustrates parapapillarv choriocap- 
illaris atrophy. 


rp . - d: o. . 
Case 3—This 45-year-old man had normal vision 


and choriocapillaris atrophy around the disk (Fig. 
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8). There were four finger-like extensions of the d 


area of involvement. There were a few angioid 
streaks in the upper temporal atrophic area. Visual 
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CENTRAL CHORIOCAPILLARIS ATROPHY 
(CENTRAL CHOROIDAL SCLEROSIS) 
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Fig. 2 (Krill and Archer). B-wave amplitudes from a normal control population (normal mean plus 
or minus two standard deviations) and from Case 1. Note that b-wave amplitudes are subnormal et all 


intensities of stimulation used. 


fields demonstrated enlarged blind spots; all other 
visual function tests were normal. 


TOTAL CHOROIDAL VASCULAR ATROPHY IN- 
VOLVING THE POSTERIOR EYEGROU NDS 

This condition is characterized by atrophy 
of the large choroidal vessels, as well as the 
choriocapillaris. The atrophy often has a ser- 
piginous-like configuration. There are four 
sites of involvement: (1) the macula alone, 
(2) the posterior eyegrounds, (3) nasal and 
temporal foci, and (4) the disk. 

When confined to the macula or through- 


out most of the posterior eyegrounds, the 
disease has been called choroidal vaseular 
abiotrophy helicoid, serpiginous degenera- 
tion of the choroid,'^ or central gyrate atro- 
phy.® 

When the foci is nasal or temporal, the 
disease has been termed progressive bifocal 
chorioretinal atrophy. It begins as a dis- 
crete temporal focus of semilunar configura- 
tions and feathery edges. A similar nasel fo- 
cus develops later in life. 

When the site is the disk, names include 
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EOG IN CHOROIDAL ATROPHIES 
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Fig. 3 (Krill and Archer). A plot of EOG ratios from Cases l, 4, 7, and 8. The ratio of the maximum 
light adapted response to the minimum dark adapted response for each patient is plotted and compared 
with a standard control group (normal mean plus or minus two standard deviations). These patients all 


had abnormal values. 


helicoid peripapillary chorioretiaal atro- 
phy,**?° choroiditis areata,?° circumpapillary 
dysgenesis of the pigment epitheliam,?! and 
chorioretinitis striata.?? In such cases, wing- 
like radial extensions are characteristic. 
Clinical features— There is ne uniform 
age of onset for the conditions discussed 
here. Progressive bifocal chorioret nal atro- 
phy may begin in infancy. Total -horoidal 
vascular atrophy around the disk has been 
observed to develop between the ages of four 
to 43 years, with the majority of cases devel- 


oping in the first 25 years of life.* The serpig- 
inous form of atrophy involving the macula 
or posterior eyegrounds probably begins 
somewhere between the ages of 35 to 55 
years. 

The inheritance is clearly autosomal domi- 
nant in progressive bifocal chorioretinal 
atrophy.'* Involvement of both a mother and 
son with a peripapillary atrophy suggests ° 
that this type of inheritance may be operant 
in some of these patients.^?* However, al- 
most all the other cases are sporadic, sug- 
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Fig. 4 (Krill and Archer). Case 
2. Composite photograph of the left 
posterior eyegrounds. The chorio- 
capillaris atrophy involves much of 
the posterior eyegrounds. 


gesting either an environmental origin or au- 
tosomal recessive inheritance for cases which 
are genetic in origin. 

The earliest change consists of a homoge- 
neous gray, edema-like appearance of the in- 
volved retina, probably representing a 
change in the pigment epithelium, This type 
of lesion is frequently surrounded by a zone 
of pigment stippling and atrophy indicative 
of further deterioration of the pigment epi- 
thelium. These areas show hyperfluorescence 
on fluorescein angiography typical of abnor- 
mal pigment epithelium.” This early lesion 
advances to a stage of total choroidal vascu- 
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Fig. 5 (Krill and Archer). Pedigree of Case 2. 
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lar atrophy in which there are only a few 
large. choroidal vascular remnants. There 
does not appear to be an intermediate stage 
during which only the choriocapillaris atro. 
phies. 

Retinal function—The unusual geo 
graphic configuration often causes asym 
metrical impairment of central visual acuity 
Although the atrophy appears limited tc the 
posterior eyegrounds, retinal function -ests 
(dark adaptation, ERG, EOG) usually show 
abnormal response beyond the obviously in- 
volved area. Visual fields are usually no=ma! 
except for central and paracentral scotomas 
corresponding to obviously involved areas. 


CASE REPORTS 
Case 4 illustrates the following po:nts: 
(1) early eyeground changes, (2) progres- 
sion of eyeground changes, and (3) central 
and peripheral visual function impairment. 


Case 4—This 65-year-old man had serpiginous- 
like areas of total choroidal vascular atrophy at 
both maculas (Fig. 9). He complained that his vi- 
sion had been "failing" in both eyes for at least six 
months. There was no family history. 

Early eyeground changes—A homogeneous gray- 
ish area was evident at the superior portions of the 
lesions in 1963 (see A in Fig. 9-A and B). 

Progression in eyeground changes— Considerabie 
progression occurred between 1963 and 1969 tcom- 
pare Fig. 9-A and B with Fig. 9-C and D). Almost 
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Fig. 6 (Krill and Archer). Case 2, peterior eye- 
grounds. (A) The right macula in 19@ and (B) 
the right macula in 1969. During the pe-iod of time 
between 1963-69, no atrophy of the larger choroidal 
vessels occurred; however, these vessel: are more 
obvious in the recent photographs (compare sites 
marked A). There has been an expans on of the 
area of pigment epithelium and choroidal atrophy 
(compare arrow sites). 


the entire macular area of both eyes was involved in 
1969. In addition, the atrophy extended nferior to 
the optic disk and temporal to the macula (Fig. 9-C 
and D). The temporal retinal arterioles sad become 
slightly attenuated by 1969. 

Central amd peripheral visual functxn impair- 
ment—Visual acuity was 20/30 in both es in 1963, 
but had deteriorated to 20/200 in both eves by 1969. 
Complete retinal function studies were c-ne only in 
1969. Visual fields were normal apart from large 
central scotamas. Dark adaptation was rormal be- 
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yond the involved areas. An EOG was abnormal 
(Fig. 3) and the ERG subnormal (Fig. 10). 


Case 5 illustrates the following points: 
(1) early eyeground changes, (2) progres- 
sior. of eyeground changes, and (3) asym- 
metry, with (4) normal peripheral visual 
function. 


Case 5—A 52-year-old man with a five-year his- 
tory of left visual loss shows atrophy of the cho- 
roidal vasculature throughout most of the posterior 
eyegrounds (Fig. 11). The right eye had slight vis- 
ual loss of recent onset. There was no family his 
tory of similar ocular disease. 

Early eyeground changes—The temporal portion 
of the left macula showed a homogeneous grayish 
edema-like opacification (letter A in Fig. 12-A). 
There appeared to be no intraretinal edema at this 
site on slit lamp examination. Nasal to this area 
there is pigment epithelial atrophy with pigment 
stippling (Fig. 12-A). A fluorescein angiogram 
showed hypofluorescence in the area of gray opaci- 
fication (see arrow in Fig. 12-B) and a spotty hy- 
perflaorescence in the adjacent depigmented region. 

Progression of eyeground changes—Both eyes 
showed marked progression of choroidal atro- 
phy. Note changes in the right eye over a one-year 
pericd (compare arrow sites in Figs. 12-C in 1968 
and :2-D in 1969). 

Asymmetry—On initial examination in 1966, 
right vision was 20/25 and left vision was 20/200. 
On last evaluation in 1969, right vision was still 
20/25, but 10/200 in the left eye. 

Peripheral visual function—There was a large 
left central scotoma and bilateral irregular paracen- 
tral scotomas coincident with the areas of ophthal- 
moscopic abnormalities. Peripheral fields were nor- 
mal; an ERG in 1969 revealed responses at the 
lower limit of normal (Fig. 10). 


MALIGNANT MYOPIA 


We consider cases of malignant myopia to 
belong to the group of regional choroidal 
atrophies, and as most of these cases eventu- 
ally show atrophy of both large and small 
choroidal vessels, they fit into the subgroup 
of total choroidal vascular atrophies. 

These patients usually have at least six 
diopters of myopia. Discrete areas of atro- 
phy, eventually involving small and large 
choroidal vessels, the retinal pigment epithe- 
lium, and possibly a portion of the external 
retina, are seen in the posterior eyegrounds 
of such patients.*° 

Focal areas of atrophic choriocapillaris 
and pigment epithelium are seen initially. 
They often have pigment clumps around 
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Fig. 7 (Krill and Archer). Case 3. B-wave amplitudes plotted from both eyes in 1963 and from both 
eyes in 1969 at seven different intensities of light stimulation. The data from this patient are compared 
with a normal control group. Note that subnormal b-wave amplitudes were obtained on initial evaluation 
and that a marked decrease in these amplitudes occurred over the six-year period. 


their borders. These focal areas may coalesce 
and form large geographic areas of choroidal 
vascular atrophy, often merging with an en- 
larged peripapillary degenerative area. 

Changes at the optic disk are common. A 
border of chorioretinal atrophy and pigmen- 
tation may appear on the temporal side of 
the disk (temporal or myopic crescent), or 
it may surround the entire disk. Commonly, 
ean oblique entry of the optic nerve into the 
eyeball may cause an extension of the retina 
over the nasal portion of the optic disk (su- 
pertraction crescent or supertraction of the 
retina). 


A posterior ectasia or staphyloma, usually 
nasal to the optic disk, is common in eyes 
with very high myopia (e.g., over 12 diop- 
ters). The ectatic area appears as an abrupt 
out-pouching in which the fundus is pale and 
the choroidal pattern more prominent than in 
the surrounding eyegrounds. 

Fine ruptures in Bruch's membrane may 
be seen as an irregular network of glistening 
linear yellow-white streaks known as laquer 
marks or cracks. Hemorrhages, probably 
originating from the choriocapillaris, can oc- 
cur in such areas. These deep macular hem- 
orrhages may leave a fibrotic scar or a pig- 
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Fig. 8 (Kril and Archer). Case 3. A 45-year-old 
man with mormal vision and early angioid streaks. 
Note area of choriocapillaris atrophy around the 
disk with finger-like extensions in each «uadrant. 


mented fleck called a Fuchs spot. 

Peripheral chorioretinal atroph= changes 
are a common counterpart to the posterior 
Scattered, delineated 
atrophic foci involving all choroice] vascular 


disease. sharply 
elements and a portion of the resa appear 
throughout the entire periphery. These are 
referred to as pavingstone or cobbEstone de- 
generatiom.^^ Numerous small cys-»id spaces 
often develop between the equate- and ora 
serrata. 

Vision is significantly impairec in malig- 
nant myopia, and large central sc-tomas are 
noted on fields. Periphe-al visual 
fields are usually normal, because »eripheral 
changes are usually beyond the = sual field 
limits. Both the ERG and EOG are usually 
subnorma.. Dark adaptation beyor« the mac- 


visual 


ular area is normal or slightly elev-ted. 
Familial cases have been report-l with ei- 

ther autosomal dominant or reces- ve inheri- 

tance, although the latter is more c mmon.?' 


CASE REPORT 


Case 6—Thas 45-year-old woman hac 20/200 vi- 
sion in both eyes and choroidal vascmar atrophy 
throughout the posterior eyegrounds. Several large 
discrete areas of almost total choro:?4l vascular 
atrophy were present around and near te optic disk 
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(Fiz. 13). Superior to the optic disk, there was 
only a partial atrophy of the larger choroidal ves- 
sels Pavingstone degeneration and pseudocysts 
were widespread in the peripheral eyegrounds. Cen- 
tral scotomas were noted on visual fields and a sub- 
normal ERG was obtained. 


DIFFUSE CHOROIDAL ATROPHIES 


lhe diffuse choroidal atrophies closely 
mimic the regional choroidal atrophies in the 
type of changes occurring in the choroidal 
vasculature. However, the diffuse choroidgl 
atrophies are distinguished by the wide- 
spread nature of the disease process and 
greater disturbance of peripheral retinal 
function. The macula may be spared or only 
mildly involved until the later stages of the 
disease. 


DIFFUSE CHORIOCAPILLARIS ATROPHY 


This condition has been referred to as 
generalized choroidal angiosclerosis, diffuse 
choroidal sclerosis, or generalized choroidal 
sclerosis, 1938 

Clinical features—Typically, the chorio- 
capillaris atrophy extends out to the equato- 
rial region or beyond. There may be variabil- 
ity among affected members of a family.® 
Some members may show choriocapillaris 
atrophy only in the posterior eyegrounds, 
even at an advanced age. 

The hereditary transmission is usually au- 
tosomal dominant, although several cases 
have occurred sporadically, suggesting an 
autesomal recessive inheritance. Sex-linked 
forms will be discussed later in this paper. 

Choriocapillaris atrophy usually becomes 
clinically apparent in the third or fourth de- 
cade of life, although it has been occasionally 
observed in the first or second decade. It 
usually progresses slowly as age advances. 

In our experience, the disease usually be- 
gins with retinal pigment epithelial atrophy 
accempanied by pigment stippling and mot- 
tlinz. There is increased visibility of the 
larger choroidal vessels in these areas which | 
hyperfluoresce on fluorescein angiography. 
Typically, the process originates in the mac- 
ula or peripapillary areas and slowly spreads 
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Fig. 9 (Krill and Archer). Case 4. Serpiginous-like areas of total choroidal vascular atrophy involv 
ing the left macula and peripapillary region. Figs. A and B were taken in 1963 and Figs. C and D in 
1969. The geographic configuration is characteristic. Homogeneous gray areas were evident at the su- 
perior portions of the serpiginous lesion (letter A in Figs. A and B). This area is typical of the earliest 
change noted in this condition. There has been considerable extension of the atrophic process over the 
six-year period. Compare the site marked A in Fig. D, taken in 1969, with the same site in Figs. A and 
B, taken in 1963. In most areas there is a considerable absence of the larger choroidal vessels. The dark 
area seen in the superior portion of each photograph represents a pigment clump. 


towards the periphery. In advanced disease, 
the retinal vessels become attenuated and the 
optic disk takes on a waxy appearance. Cen- 
. tral visual loss may occur early in this condi- 
tion, although the foveal area may be spared 
until relatively late in the disease. Night 
blindness is a characteristic early complaint. 

Retinal function—Peripheral visual fields 


are abnormal. Dark adaptation studies and 
the EOG are markedly abnormal. The ERG 
is frequently abnormal and extinguished. 
Histology—One eye, with what appears to 
be a diffuse choroidal atrophy, has been exam- 
ined histologically.?? There was an absence 
of much of the choriocapillaris, pigment epi- 
thelium, photoreceptors, and Bruch's mem- 
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Fig. 10 (Krill and Archer). Cases - and 5. B-wave amplitudes at seven different intensities. These 
amplitudes are subnormal in Case 4 anc at the lower limit of normal in Case 5, in spite of ophthalmoscopic 


changes only in the posterior eyegroum s. 


brane extending out toward the ecuator. The 
most severe atrophy was noted in he poste- 
rior eyegrounds. 


CASE REPORTS 


Case 7 illustrates the following points (1) 
early eyeground changes, (2) funcional im- 
pairment and progression. 


Case 7—This 36-year-old woman demonstrates 
an early form of the disease (Fig. 14). She noted 
central visual impairment at the age ei 28 years. 
She had no other visual complaints. Other affected 
members of the family include a sister «Case 8), a 
46-year-old brother with abnormal visicn and se- 
vere night blindness, and two great airs (mater- 
nal) with histories of blindness at middle age (Fig. 
15). The inheritance is probably autoscmal domi- 
nant with variable penetrance of the gene 
(accounting for the lack of disease in th= mother). 

Early eyeground changes—Fine and coarse pig- 


men: stippling, with increased visibility of the un- 
derlying choroidal pattern, is evident up to the 
equator. In the macula (Fig. 14-A) the disease was 
more advanced, and several sharply defined areas of 
choriocapillaris atrophy were noted. On fluorescein 
angiography, a diffuse hyperfluorescence reflected 
the widespread disturbance of pigment epithelium 
(Fig. 14-B). There was visibility of the underlying 
choroidal vessels in the macula throughout fluorescein 
angiography (arrow in Fig. 14-B). 

Functional impairment and progression—Vision 
was 20/50 in the right and 20/40 in the left eye in 
1957. In 1965, vision was 20/200 in both eyes. In 
1969. peripheral visual fields, last studied in 1969, 
were normal except for large central scotomas. 
Dark adaptation studies, done in 1969, were slightly 
abnormal (one log unit above the normal mean plus 
two standard deviations). An ERG was normal in 
1965, but was subnormal in 1969 (Fig. 16). 


Case 8, the sister of the preceding patient 
(Case 7), illustrates the following points: 
(1) advanced eyeground changes, (2) pro- 
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gression of eyeground changes, and (3) pro- 
gressive changes in visual function. 


Case 8—This 56-year-old woman demonstrated 
an advanced form of the disease (Fig. 17). She had 
a 20-year history of poor visual acuity and night 
blindness. 

Advanced eyeground changes—The larger cho- 
roidal vessels are visible throughout the fundus 
(Figs. 17-A and B). Most of these vessels appear 
narrowed, with white deposits along their walls. 
Some were evident as yellow-white cords. The 
larger choroidal vessels were visible throughout flu- 
orescein angiography" (Fig. 17-C). (They nor- 
mally are seen only during the early and mid-retinal 
venous phases.) Many vessels which appeared to 
be “sclerosed” on ophthalmoscopic evaluation were 
patent to dye. There was a prolonged choroidal cir- 
culation time. 

Progression of | eyeground changes—Subtle 
changes occurred in areas of involvement. Some of 
the larger and intermediate-sized choroidal vessels 
became more sharply defined. 

Progressive changes in visual function—Visual 


acuity was 20/200 in each eye in 1965 and 
10/200 in 1969. Visual fields revealed bilateral 
ring and central scotomata in 1965. By 1969, 


peripheral fields had become constricted. Dark ad- 
aptation showed further deterioration (about 3.5 
log units above the normal means plus 2 standard 
deviations in 1969 compared to about 2.5 log units 
above this value in 1965). In 1965, subnormal re- 
sponses on the ERG were noted and in 1969, a prac- 
tically extinguished record was obtained (Fig. 16). 
DIFFUSE TOTAL CHOROIDAL VASCULAR ATRO- 


PHY 


Autosomal inheritance—This condition 
has been called gyrate atrophy of the choroid 
and retina.”*°° The inheritance is usually 
autosomal recessive and the disease typically 
starts in the mid-peripheral eyegrounds and 
extends centrally and peripherally. In the au- 
tosomal dominant form, there may be great 
variability in the degree of involvement. 

Clinical features—The disease is usually 
first noted between the ages of 20 and 30 
years. The youngest patient described was 
six years of age. The initial changes consist 
of sharply defined areas of choroidal atrophy 
in the equatorial fundus. Such areas have 
serrated or scalloped margins and appear in 
patches throughout the fundus. In time, the 
atrophic areas become confluent and expand 
centrally and peripherally. The fundus even- 
tually assumes a yellow-white color (from 
the background sclera) with scattered pig- 
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Fig. 11 (Krill and Archer). Case 5. Right fundus 
of a 50-year-old man with total choroidal vascular 
atrophy confined to the posterior eyegrounds. Note 
geographic configuration of the atrophic areas, with 
intervening normal retina and choroid. Pigment 
clumps are scattered at random in the involved 
areas. 


ment and choroidal vascular remnants. The 
macula generally remains intact until late in 
the disease. The retinal vessels may become 
attenuated, and in advanced cases optic atro- 
phy may occur. Myopia and complicated cat- 
aracts frequently develop in association with 
the disease. 

Night blindness is usually the earliest 
complaint, Visual field abnormalities corre- 
spond to ophthalmoscopic changes. A ring 
scotoma may be the initial visual field abnor- 
mality. Vision may be normal even in fairly 
advanced cases, since the macula is often 
spared until late in the disease. The ERG 
and EOG are usually abnormal, even in the 
early stages; in advanced disease, both tests 
are severely abnormal, indeed to the degree 
seen in retinitis pigmentosa. 


CASE REPORTS 


The following three cases demonstrate 
these points: (1) typical eyeground changes, 
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Fig. 12 (Krill and 
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Archer). Case 5. Left temporal macula, taken in 1966. (A) Homogeneous gray 


opacification was seen at the advancing dge of a lesion (‘etter A is in the center of this area). At the 
nasal aspect of this area pigment epithe^al atrophy and stippling are evident. The superior opacification 
is an artefact. (B) Fluorescein angiogram taken during tie late retinal venous phase of the same area 
in Figure A. The site of gray opacifica ion is hypofluorescent (see arrow). Fig. C (1968) and Fig. D 
(1969) demonstrate extension of areas cf total choroidal vascular atrophy (compare arrows which point 


to the same site). 


(2) late involvement of the fovea. and (3) 
severe impairment of periphera retinal 
function. 


Cases 9-11— These three siblings (Fic. 18) had 
various degrees of diffuse total choroidzl vascular 
atrophy. The sister (Case 9) was 45 years of age 
and the two brothers were 46 (Case 19) and 50 
(Case 11) years of age. All complainee of night 
blindness for at least 20 to 25 years, and more 
recently, loss of peripheral vision. The sister had 
had abnormal central vision in both ewes for two 


years. The younger brother had had poor left 
central vision for four or five years. The mother 
had severe night blindness from an early age (Fig. 
18). Therefore, it is likely that the inheritance of 
the choroidal atrophy in this family is autosomal 
domiaant. 

T»pical eyeground changes with variable in- 
volvement.—All showed large areas of almost total 
chorcidal vascular atrophy throughout their poste- 
rior eyegrounds and to some extent in the periphery 
(Figs. 19 and 20). In Case 11, disease was confined 
main y to the posterior eyeground area (Fig. 20-C). 
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Case 10 had changes almost up to the equatorial re- 
gion (Figs. 20-A and B), and in Case 9 the disease 
extended beyond the equatorial region (Figs. 19-A 
and B). There were sharp zones of transition be- 
tween normal and involved areas of the fundus. 
The border areas often had a scalloped appearance 
with evidence of abnormal pigment epithelium adja- 
cent to the areas of choroidal atrophy. There were 
no such sharp transitional areas in the two patients 
with only choriocapillaris atrophy (Cases 7 and 8). 

Late involvement of the fovea.—Despite a 20- 
year history of night blindness, Case 11 had vi- 
sion of 20/20 in both eyes. Case 10 had 20/20 vision 
in the right eye and 20/80 in the left eye. Case 9, 
With the most extensive degree of involvement and 
most severe retinal function impairment, had 20/50 
vision in both eyes. All three patients had myopic 
corrections of more than four diopters. 

Severe impairment of peripheral retinal function 
— Cases 10 and 11 had large ring scotomas, with 
some peripheral constriction in Case 10. Only small 
islets of peripheral field remained in Case 9. Dark 
adaptation was markedly elevated in all three pa- 
tients, but most severely in Case 9. The ERG was 
extinguished in Case 9, showed only minimal re- 
sponses at the highest intensities in Case 10, and 
was subnormal in Case 11 (Fig. 21). 


X-LINKED INHERITANCE 


This category includes a condition known 
as choroideremia, progressive tapetocho- 
roidal dystrophy and progressive chorioreti- 

nal degeneration.5?^?' It is our belief that 
X-linked choroidal sclerosis is the same con- 





Fig. 14 (Krill and Archer). Case 7. Left macular 
area of a 36-year-old woman with an early fcrm of 
diffuse choriocapillaris atrophy. (A) Several dis- 
crete areas of pigment epithelial and choriecapil- 
laris atrophy are present at the macula. (B) Fluo- 
rescein angiography shows widespread hyperfluores- 
cence typical of a pigment epithelial defect. At 
sites of choriocapillaris atrophy intermediate-sized 
choroidal vessels are visible (see arrow). 


dition as choroideremia. We will discuss evi 
dence for the identity of X-linked choroidal 
sclerosis and choroideremia in this section. 
Clinical features—The onset of this condi- 
tion is in the first decade, possibly in the first 
few years of life. Pigment epithelial stip- 





Fig. 13 (Krill and Archer). Case 6. Right poste- 
rior eyegrounds of a patient with malignant myopia. . ; 
Discrete areas of total choroidal atrophy are evi- pling and atrophy in the equatorial and para- 


dent around the optic disk and to its nasal side. macular eyegrounds are seen initially. This 
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picture is similar to that noted in female car- 





I riers. Focal areas of choroidal atrophy with 
exposure of choroidal vessels represent the 
II next stage of the disease. The areas of cho- 
roidal atrophy become larger and more nu- 
II merous. Eventually most of the choroidal 
vessels disappear, leaving choroid only in the 
IV macula and scattered throughout the periph- 
ery. Clumps of retinal pigment are often 
ME Q AFFECTED MALE on FEMALE seen in the equatorial retina. The retinal ves- 
IN] ® N MALES OR FEMALES sels may be attenuated in advanced cases. * 
<> N CHILDREN, SEX UNCERTAIN Not all males will show the course de- 
Z EXAMINED scribed above. Frequently one or more males 
Fig. 15 (Krill and Archer). Pedigree f Cases 7 in a pedigree of known choroideremia will 
and 8 (diffuse choriocapillaris atrophy). show eyegrounds with mainly choriocapil- 
DIFFUSE CHORIOCAPILL ARIS ATROPHY 
(DIFFUSE CHOROIDAL SCLEROSIS) 
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Fig. 16 (Krill and Archer). Cases 7 and 8. B-wave amplitudes plotted at three to five different ° 
intensities with normal control group. E-wave amplitudes are shown for the right eye in 1965 and 1969 
from both patients. The ERG was initial y normal in Case 7 (early disease), but by 1969 was definitely 
subnormal. In Case 8, with more severe involvement, the ERG was small in 1965 and almost extinguished 
in 1969, 
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laris atrophy,*°* and in such pedigrees, 
the disease is sometimes labeled X-linked 
choroidal sclerosis.? In fact, in some af- 
fected males some portions of the eye- 
grounds may show only choriocapillaris atro- 
phy, and other portions total choroidal vas- 
cular atrophy. 

Retinal function—Severe visual field con- 
striction and night blindness are the first 
symptoms of the disease and occur at an 
early age. Visual acuity usually remains in- 
tact until at least the age of 30 years, but be- 
tween the ages of 40 and 60, severe impair- 
ment of central acuity often occurs. Dark 
adaptation is markedly abnormal early in the 
disease, with relentless progression to severe 
night blindness. The ERG is subnormal in 
early cases and extinguished in advanced 
cases, The EOG is markedly abnormal in 
early as well as advanced cases. 

Histology—Histologic studies have re- 
vealed extensive choroidal atrophy.** The 
only choroidal remnants were found at the 
macula and ora serrata. In these areas the 
walls of the choroidal vessels were thickened 
and lumina almost obliterated. In several 
areas Bruch’s membrane had completely dis- 
appeared. The retinal vessels show atrophic 
changes as well. 

Female carriers usually show eyeground 
changes.** These commonly consist of mid- 
peripheral pigmentation, localized deep in 
the retina, and spotty areas of pigment epi- 
thelial atrophy. The pigment may show 
clumping, particularly near the equator, and 
it is frequently distributed in a radiating pat- 
tern. Pigment in the macula may be fine and 





> > 


Fig. 17 (Krill and Archer). Case 8. (A) Posterior 
eyegrounds, and (B) periphery. There is pronounced 
visibility of the larger choroidal vessels in all areas. 
Many of the vessels are attenuated with whitish 
deposits along their course. Some even appear as 
thin white cords. (C) The larger choroidal vessels 
are visible throughout fluorescein angiography. 
Many of the choroidal vessels which appeared as 
white cords on ophthalmoscopic evaluation were 
patent to fluorescein. 











v EXAMINED 


AFFECTED MALE OR FEMALE 


Fig. 18 (Kril and Archer). Pedigree ef Cases 9, 
10, and 11 (diffuse total choroidal vascular 
atrophy). 


mottled. The optic disks and retinal vessels 
are usually normal, Occasionally, more ex- 
tensive eyeground changes will be seen in the 
female intermediate between the typical car- 
rier state and the fully affected male.** At 
least two females with a full form o the dis- 
ease have been reported.?^?5 One carrier with 
tvpical eveground changes was seen at the 
age of three and one-half years, bu because 
the female does not show a progre:sive dis- 
ease, it is possible that her chances were 
present at birth. 

Occasiorally, mild functional distirbances 
are noted, particularly dark adaptation. Ab- 
normalities of the EOG and the ERG have 
been reported.?? 

Choroideremia has been described in great 
detail in a monograph on this subje-t.?* The 
status of the female carrier has alse been de- 
scribed in detail in another publ cation.? 
Only a few points will be made in this re- 
view, particularly in regard to eweground 
changes. 


CASE NOTES 


Cases from pedigrees with known cho- 
roideremia described elsewhere?* were cho- 
sen to illustrate the following points: 


Early disease in males—A nine-year-old doy (Fig. 
22) illustrates typical early eyeground changes. 
Note clumps of pigmentation and pigment epithelial 
atrophy in the midperipheral eyegrounds. The ap- 
pearance is similar to that of female carrers (Fig. 
e. 

Typical eyegrounds in carrier females—The car- 
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rier usually shows pigment clumps in the equator 
and macula (Fig. 23-A) which tend to aggregate 
into larger clumps near the equator (Figs. 23-B and 
C). The pigment is often distributed in a striated or 
radiating pattern in the equatorial region (arrow 
in Fig. 23-B). 

Variation in degree of involvement in affected 
males—This is well illustrated by a 20-year-old 
male who shows eyegrounds typical of choriocapil- 
laris atrophy (Fig. 24-A). His 18-year-old brother 
shows changes typical of advanced choroideremia 
with total choroidal vascular atrophy (Fig. 24-B) 








Fig. 19 (Krill and Archer). Case 9. (A) Posterior 
eyegrounds and (B) peripheral fundus, where there 
is a d ffuse total choroidal vascular atrophy extend- 
ing to the equator. A sharp transition zone with 
scalloped borders occurs at the junction of normal 
and involved areas. 


4 
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Fig. 20 (Krill and Archer). Cases 10 and 11. (A and C) Posterior eyegrounds and (B and D) pre- 
equatorial fundus. (B) Case 10 showed total choroidal vascular atrophy extending almost up to the 
equatorial area with sharp lines of demarcation. Notice the scalloped border. (C) Case 11 shows involve- 
ment confined mainly to the posterior eyegrounds. (D) Notice scalloped border ot sharp demarcation 
line of a normal area and area of total choroidal vascular atrophy. 


apart from the macula and far periphery. Obvi- 
ously, the difference is not age-related. 

This variability is also illustrated by three other 
affected male members from another family (Fig. 
25). An 18-year-old male has the greatest degree of 
total choroidal vascular atrophy (Fig. 25-A). His 
25-year-old uncle shows only choriocapillaris atro- 
phy throughout most of his eyegrounds (Fig. 25- 
B). On the other hand, a 45-year-old uncle 
(brother of patient illustrated in Fig. 25-B) shows 
mainly choriocapillaris atrophy temporal to the disk 
(letter T in Fig. 25-C) and total choroidal vascular 
atrophy nasal to the disk (letter N in Fig. 25-C). 


DISCUSSION 

The choroidal vascular changes described 
in this paper are considered to be primary 
because of their progressive nature, the fre- 
quent evidence of a hereditary pattern, and 
the absence of toxic, traumatic, or inflam- 
factors. The term 
dystrophy” would apply to most of these 
conditions; however, as some of the cases 
lack evidence of a hereditary pattern, we 


matory “choroidal 
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Fig. 21 (Krill and Archer). ERG of Cases 9, 10, and 11. Note extinguished records from Cases 9 
and 10 and submormal response from Case 11 with a lesser degree of involvement on ophthalmoscopic 
evaluation. 


prefer to use the term “choroidal atrophies." 

The cases described in this repor- have as 
their predominant feature atrophy e^ one or 
more layers of the choroidal vesse :. In all 
instances, the vascular atrophy is associated 
with some measure of retinal pigment epi- 
thelial degeneration, in most cases corre- 
sponding precisely to the zone or focus of 
choroidal vascular change. 
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Fig. 22 (Krill and Archer). A nine-year-old with 
early choroideremia, illustrating the typi-al early 
eyeground changes seen in affected males. Pigment 
epithelial atrophy and clumping produce e;-grounds 
similar to those seen in the typical carrier -emale. 
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Fig. 24 (Krill and Archer). Two males fro! 
family with known choroideremia. (A) One, 2! 
years of age, shows choriocapillaris atrophy | 
Choriocapilaris atrophy is seen tempora! to 
nounced light reflex adjacent to disk. Note 1 
white cord-like appearance of the larger choroi 
vessels. (B) His 18-vear-old brother has total ch 
roidal vascular atrophy in all regions, apart tr 
the macula and far periphery, typical of advance 
choroideremia. 
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«— 
Fig. 23 (Krill and Archer). Three female cai 
ers showing (A) typical changes at both equato: 


clumping at the equatorial fundus. (B anc C). ] 
pigment clumps characteristically occur near thy 
equatorial fundus. Striated or radiating patte: 
of pigment distribution may be noted at the equat 
rial region (arrow in Fig. B). 
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The choroidal atrophies, with certain ex- 
ceptions, fall readily into two anatomic 
groups : those in which the atrophy is limited 
to the choriocapillaris, and those in which the 
larger choroidal vessels also disappear. The 
exception appears to be in choroideremia 
where both conditions may be seen in one 
eye, or where two members of an affected 
family show a different variety of the dis- 
ease. However, in our experience, it seems 
that patients with choriocapillaris atrophy 
only rarely proceed to total choroidal atro- 
phy, and patients with total choroidal atro- 
phy continue to lose all vascular plexuses 
with progression of the disease. 

Atrophy of the choriocapillaris and retinal 
pigment epithelium provides an unobstructed 
view ef the large and intermediate-sized cho- 
roidal vessels. These vessels become sur- 
rounded by white deposits (probably by- 
products from the degenerating retinal pig- 
ment epithelium and choriocapillaris) which 
obscure the vessel lumen, and give the ap- 
pearance of attenuated, cord-like or even to- 
tally obliterated vessels, The term “choroidal 
sclerosis” has been employed to describe 
these vessels. Fluorescein angiography has 
provided an accurate method of measuring 
lumina: caliber, and most studies to date 
have indicated normal lumen size in the 
sclerotic vessels. Histologic studies also have 
shown no evidence of sclerosis. We thus rec- 
ommend that the term “choroidal sclerosis” 
be abandoned. 

The earliest changes leading to atrophy of 
the choriocapillaris appear to occur in the 
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Fig. 25 (Krill and Archer). Three male members 
of the same family showing variable degree of cho- 
roidal vascular atrophy. (A) An 18-year-old with a 
considerab:e degree of total choroidal vascular in- 
volvement. (B) A 25-year-old with only chorioca- 
pillaris atrophy throughout most of his eyegrounds. 
(C) A 45-year-old shows mainly choriocapillaris 
atrophy temporal to the disk (letter T) and large 
areas of total choroidal vascular atrophy nasal to 
the disk (letter N). 
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retinal pigment epithelium, as judged from 
early cases, extrapolization from changes oc- 
curring at the edge of an advancing lesion, 
and from relatives of patients affected with 
the overt disease. Pigment stippling and 
mottling are the characteristic ophthalmo- 
scopic changes. Fluorescein angiography 
confirms the pigment epithelial defect and on 
occasion depicts small islets of choriocapil- 
laris atrophy. We have not observed the reti- 
mal exudation and edema described by 
Sorsby and Crick® as the earliest changes in 
central areolar choroidal sclerosis, nor have 
we noted such changes at the border of an 
advancing lesion. 

The difference between regional and dif- 
fuse choriocapillaris atrophy appears to be 
solely one of geographical extent. Both types 
of lesions have equivalent ophthalmoscopic 
and angiographic patterns, and appear to 
evolve in a similar fashion. 

Visual field defects correspond to areas 
of obvious involvement on ophthalmoscopic 
evaluation. However, tests of diffuse retinal 
function, such as the ERG and EOG, show 
abnormalities that cannot be predicted from 
the extent of involvement noted in the eye- 
grounds. Optic atrophy and retinal vascular 
attenuation are usually indications of diffuse 
disease in those cases exhibiting a central 
lesion. In pedigrees with central choroidal 
atrophy, an occasional member may show 
much more widespread involvement, suggest- 
ing a further relationship between the re- 
gional and diffuse choriocapillaris atrophies." 

In the regional total choroidal atrophies the 
earliest changes are less well known. How- 
ever, we have noted at the edge of expanding 
lesions a gray opacification located in the 
deeper retinal layers, obscuring all view of 
the underlying choroid. The retinal pigment 
epithelium eventually degenerates at this 
point, as evidenced by pigment clumping. In 
our series this finding is limited to the re- 
gional total choroidal atrophies, and has not 
been noted in the diffuse variety. Some 
workers feel that this disease represents an 
inflammatory process, and have designated 
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the condition as geographic or serpiginous 
choroiditis.?' We have not seen any evi- 
dence of inflammation in our patients. We 
feel that the slow, relentless progression is 
more typical of a degenerative process In 
addition, retinal function evaluation fre- 
quently shows widespread impairment, de- 
spite the fact that most ophthalmoscopic 
changes are limited to the posterior eye- 
grounds. This finding also favors a degener- 
ation rather than an inflammation. However, 
it is possible that such lesions may origmate 
in either manner, and that we have not had 
the opportunity to see this type of patient. In 
the regional total choroidal vascular atro- 
phies there appears to be a concomitant dis- 
appearance of small and large vessels; even 
the borders of advancing lesions reveal such 
changes. Fluorescein angiography shows that 
although vascular loss is extensive, it is 
rarely complete. Regional total choroidal 
vascular atrophies often have a distinct con- 
figuration. A serpiginous-like atrophy is 
seen at the macula, and the peripap:llary 
atrophies typically show radial extensions 
emanating from the optic disk. 

We feel that X-linked choroidal sclerosis 
is the same as choroideremia. In the orginal 
published pedigrees of X-linked choroidal 
sclerosis?? there were males with typica. eye- 
grounds of choroideremia and female carri- 
ers with eyegrounds identical to those de- 
scribed for choroideremia carriers. In our 
pedigrees with choroideremia, and tho:e de- 
scribed by others,???* there is great variabil- 
ity in the type of choroidal vascular atrophy 
which occurs. Atrophy of the choriccapil- 
laris represents the earliest changes, but 
eventually atrophy of the larger vessels oc- 
curs. Both types of atrophy may at times be 
seen in the same eyegrounds of one individ- 
ual with choroideremia, or different affected 
members of a family with this disease may 
show mainly one or the other type o? cho- 
roidal vascular atrophy. 

Variability in the total area of atroohy is 
fairly common in diffuse total choroidal vas- 
cular atrophy inherited in an autosoma dom- 
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inant manner, and, to a lesser degree, in cho- 
roideremia. 

As stated previously, total chorəidal vas- 
cular atrophies may result from prenary dis- 
eases of the outer retina. Stargard macular 
degeneration, the cone degeneratio-s, fundus 
flavimaculatus, and drusen may rroduce a 
choroidal, as well as retinal, atropay in the 
macula in advanced stages. Degenerative, or 
arteriosclerotic disease of the lawger cho- 
roidal vessels may precipitate chor»-dal hem- 
orrhage and consequential choroidz! atrophy. 
An inflammation can produce chor» dal atro- 
phy. 

Small regional areas of choroida atrophy 
outside the macula, particularly of the cho- 
riocapillaris, may be seen with retiaitis pig- 
mentosa.*® The choroideremia car-ier may 
show total choroidal vascular atrophy around 
the optic disk. A toxin, such as thioridazine, 
may produce a diffuse choriocapill=ris atro- 
phy. 

Enhanced visibility of the choroi Al vascu- 
lature may result from pigment migration and 
loss in otherwise normal retinal pigrient epi- 
thelial cells. This is a not uncommca finding 
in myopic persons and aged indivic aals, and 
has been labeled depigmentation in situ by 
Klien.*^ These fundi may be diff--entiated 
from those with choriocapillaris atrophy by 
normal vision, retinal function stur ies, and 
fluorescein angiography.?” 


SUMMARY 


At attempt is made to classify the pri- 
mary choroidal vasculature atrophes. The 
patients can be divided into those with 
mainly choriocapillaris atrophy a-—1 those 
with atrophy of the large choroidal —ssels as 
well. The atrophies can also be di ded ac- 
cording to extent of involvement nto re- 
gional and diffuse choroidal vascular atro- 
phies. 

All diseases, except choroiderem a, have 
either atrophy of only the choriocaprlaris or 
atrophy of all sized choroidal vessel- in early 
as well as advanced stages. Only one disease, 
choroideremia, shows both types of atrophy. 
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Unique configurations are seen in the re- 
gional total choroidal vascular atrophies and 
in tae autosomal forms of diffuse total cho- 
roidal vascular atrophy, known as gyrate 
atrophy of the choroid and retina, 

Many of the regional choroidal vascular 
atrophies showed evidence of more wide- 
spread impairment on functional evaluation. 

It is likely that most, if not all, of the con- 
diticns discussed could be considered genetic 
in crigin and therefore labeled as dystro- 
phies. We speculate that the primary abnor- 
mality in all of the choroidal atrophies of ge- 
netic origin is probably in the pigment epi- 
thelium. 
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BILATERAL INFLAMMATORY PSEUDOTUMORS OF THE 
CILIARY BODY 


STEPHEN J. Ryan, JR., M.D., oBERT. N. FRANK, M.D., AND WILLIAM R. GREEN, M.D. 
Baltimore, Mcryland 


Non-neoplastic inflammatory pseudotu- 
mors have been reported to arise at extraoc- 
ular sites within the orbit** as well as in the 
posterior uveal tract.*** Since ‘heir clinical 
appearance was indistinguishable from that 
of a malignant melanoma of ‘ae choroid, 
psuedotumors presenting as intraocular 
masses have been treated by enucleation and 
their true nature was not apparert until his- 
tologic examimation of the eye ha 1 been per- 
formed. 

The case that is presented here is the first 
to our knowledge in which intraocular in- 
flammatory pseudotumors presemted initially 
as bilateral masses of the anterior uvea. This 
report illustrates that a nonspec fic inflam- 
matory process, reactive lympho» hyperpla- 
sia, may reach large proportions suggesting 
the diagnosis of tumor. Thus, such a pseudo- 
tumor should be considered in the differen- 
tial diagmosis of mass lesions of the anterior 
uveal tract. This case 1s of additioaal interest 
because of the patient's striking response to 
corticosteroids administered systemically as 
compared to the topical or subcenjunctival 
route. 


CASE REPORT 


A 5l-year-old white man was referred to the 
Wilmer Institute for evaluation of a ciliary body 
mass in the right eye. He had enjoyed excellent 
health except for mild, bilateral neural hearing loss 
of long duration and unknown etiology His ocular 
history was unremarkable save for ə number of 


From the Walmer Ophthalmological Institute, 
The Johns Hopkins University Schoo! əf Medicine, 
Baltimore, Maryland. 

Reprint requests to Stephen J. Ryan M.D., The 
Wilmer Ophthalmological Institute, The Johns 
Hopkins University School of Medicine, Baltimore, 
Maryland 21205. 

* Beasle;* initially considered his --se to be a 
solitary choroidal lymphosarcoma. %immerman,° 
however, later reviewed the sections <md concluded 
that the lesion was inflammatory and net malignant 
in nature. 


corneal foreign bodies which were removed without 
ineident followed by uneventful recovery. He had 
wcrked in the coal mines of West Virginia and, 
mere recently, he was employed as foreman of a 
machine shop. 

Two months prior to admission, he consulted his 
opathalmologist in West Virginia because of the 
onset of pain and redness in the right eye. His vi- 
sicn was noted to be RE :20/40, and LE :20/20. The 
right eye showed injection of the bulbar conjunc- 
tiva, 1+ ray and cells, and granular keratic precipi- 
tates. The patient was given neomycin/polymyxin 
B, plus 0.1% dexamethasone eye drops every two 
hoars, homatropine drops twice daily, and oral 
prednisolone, initially 20 mg per day, tapered over a 
four-day period and then discontinued. Although 
the topical corticosteroids were continued, no im- 
prevement occurred over the next six weeks, and 
once again a course of systemic prednisolone, 5 
mg/daily, was given for one week. At this time in- 
creased vascularity of the iris was noted, and a 
mass which extended circumferentially around the 
peripheral iris and ciliary body from six to 12 
o'clock was seen for the first time. Because of the 
possibility that this lesion might represent a mela- 
noma of the iris and ciliary body, he was referred 
to Wilmer. 

On initial examination at Wilmer, best corrected 
vison in the right eye was 20/60 and in the left eye 
20,40. The bulbar conjunctivae of both eyes were 
mcderately injected. The pupil of the right eye was 
irregular and poorly reactive due to numerous pos- 
teror synechiae. Granular keratic precipitates and 
2+ ray and cells were present bilaterally with 1+ 
cels in the vitreous. Early nuclear and moderately 
advanced posterior subcapsular lens opacities were 
present in the right eye. An unusual circumferen- 
tially oriented, nonpigmented mass was seen to ele- 
vate the peripheral iris from six to 12 o’clock in the 
right eye. Where the iris stroma was thinned pe- 
ripaerally, the mass had a pinkish coloration and 
seemed to have a gelatinous consistency. Dilated 
blood vessels traversed the mass in a radial direc- 
tiom. Slit lamp examination of the iris of the left 
eye revealed no abnormalities. Gonioscopic exami- 
nation of the right eye demonstrated the iris root to 
be pushed well away from the trabecular meshwork 
as though by a posterior mass extending from six 
to 12 o'clock. The ciliary cleft was very deep and 
brcad, giving almost the appearance of angle reces- 
sion. Markedly dilated circumferential and radial 
vessels traversed this cleft. The remaining half of 
the angle, from 12 to six o'clock, appeared normal 
witi a Grade III approach (Fig. 1). Gonioscopic 
examination of the left eye demonstrated a similar 
appearance of the angle from the 12 to the three 
o'cbck position, but there was no evidence of a 
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Fig. 1 (Ryan, Frank, and 
Green). Artist's conception of the 
appearance of the chamber angle 
of the right eve at the time the pa- 
tient was initially presented to 
Wilmer. A large, ring-shaped mass 
elevates the peripheral iris in the 
temporal half of the eye. The 
greater arterial circle of the iris 
is dilated, and dilated vessels, aris- 
ing from the greater circle, tra- 
verse the mass and run over the 
iris in a radial direction toward the 
pupil. The nasal half of the iris 
and angle appear relatively normal. 


mass and no abnormal vessels were observed. Over 
the remaining 270 degrees in the left eye, the cham- 
ber angle was normal. Intraocular pressures were 
14 mm Hg bilaterally, and examination of the fundi 
with the indirect ophthalmoscope and scleral depres- 
sion revealed no abnormalities. However, examina- 
tion with the slit lamp and the Goldmann three-mir- 
ror prism contact lens demonstrated posterior and 
inward displacement of the ciliary processes and 
pars plana by the mass from six to 11 o'clock in the 
right eye. Transillumination demonstrated a normal 
transscleral pattern with no defect posterior to the 
ora serrata. 

An exhaustive systemic evaluation performed in 
conjunction with our medical consultant, Dr. Leigh 
Thompson, was normal except for the physical 
signs of emphysema. While exhibiting equivocal 
changes, quantitative assay of immunoglobulins re- 
vealed no significant elevation or depression. Multi- 
ple cytologic examinations of sputum were negative 
for tumor cells. 

Cytologic examination of aqueous obtained by 
paracentesis of the right eye demonstrated only mo- 
nonuclear inflammatory cells, mostly lymphocytes, 
and a few histiocytes. No neoplastic cells were evi- 
dent. A biopsy of the conjunctiva from the fornix 
of the right eye revealed normal tissue. Biopsy of a 
scalene lymph node showed mild reactive hyperpla- 
sia, and percutaneous liver biopsy revealed scattered 
foci of mononuclear inflammatory cells but no indi- 
cation of tuberculosis, fungal disease or sarcoidosis. 
*Bone-free" radiographic studies* of the anterior 
segment of both eyes showed no evidence of radio- 
paque foreign bodies. 

Since this extensive evaluation gave no clue as to 
the nature of the ocular lesion, and in particular 
because it failed to differentiate between an inflam- 
matory process and primary or metastatic intraocu- 
lar malignancy, direct biopsy of the ciliary body 
was undertaken. A modified Stallard-type incision" 
was made over the ciliary body, with the circum- 
ferential cut extending from eight to 11 o'clock and 
ethe radial incision at right angles to this in the nine 
o'clock meridian. Upon retracting the scleral flaps, 
a gelatinous mass involving the ciliary body was en- 
countered (Fig. 2). A wedge of tissue was removed 
for histologic examination. 
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Hematoxylin-eosin stains of the tissue demon- 
strated a diffuse, moderately cellular chronic inflam- 
matory infiltrate, consisting of plasma cells, lym- 
phocytes, and a few histiocytes (Fig. 3). No multi- 
nucleated giant cells were present, and there were 
no plasma-cytoid cells or Russell bodies. Several di- 
lated blood vessels and ciliary muscle fibers were 
seen, and no necrosis was evident. Special stains for 
bacteria, fungi, and acid-fast organisms were nega- 
tive, as were stains for iron. Periodic acid-Schiff 
(PAS) stained sections demonstrated no intranu- 
clear, PAS-positive inclusions." 

It was concluded that the patient had an inflam- 
matory pseudotumor of the ciliary body of the right 
eye, and probably a similar lesion at an earlier stage 
of development in the left eye. The pathogenesis of 
these lesions remained undetermined. Because of the 
inflammatory nature of the ocular disease, it was 
elected to treat the patient with 60 mg of oral pred- 
nisone daily, covered with 300 mg of isoniazid 
(INH) and antacids. Topical 1.0% prednisolone 





(Ryan, Frank, and Green). Appearance 
of the mass in the ciliary body of the right eye 
at the time of surgery. Forceps retract the edges 
of the radial arm of the T-shaped cyclectomy in- 
cision. The mass, which had a pinkish coloration, 
appears dark in this photograph and lies between 
the retracted flaps. 


Fig. 2 
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acetate to both eyes every three hours znd 3% atro- 
pine twice daily were continued. 

The response of the ocular lesions to this therapy 
was prompt. The cellular reaction im he vitreous 
the ray and cells in the anterior chamoer, and the 
keratic precipitates disappeared, initiall- in the less 
severely affected left eye and eventuall in the right 
eye. One month following the patierts discharge 
from the hospital, the gonioscopic appearance of the 
chamber angle in the left eye was nora-al, and dur- 
ing the second month after discharge the prominent 
vessels disappeared from the iris and <ngle of the 
right eve. The ciliary body mass was much less in 
evidence, and the region of the angle frem six to 12 
o'clock demonstrated changes suggestive to atrophy 
of the ciliary body and an appearance similar to 
that of angle recession. Visual acuity at this time 
was RE:20/60, and LE:20/20-3, and tensions were 
8 and 17 mm Hg, respectively. Because of marked 
weight gaim and a Cushingoid habitus, tie systemic 
corticostercids, which had been maimained at 60 
mg/day for two months, were tapered ever a two- 
month persod and then discontinued. Dne month 
later the topical corticosteroids to the lett eye were 
stopped. The patient returned the following month, 
however, with a one-week history of sedness and 
decreased visual acuity in the left eve Vision was 
RE :20/200, and LE:20/60 intraocul.: pressures 
were 3 and 9 mm Hg, respectively, wih granular 
keratic precipitates and marked ray and cells in the 
anterior chamber of the left eye. Only minimal in- 
flammatory signs without keratic precqitates were 
present in the right eye. Gonioscopicall- the angle 
of the right eye was unchanged, whil- in the left 
eye there were now many widely dilate] radial and 
circumferential vessels in the tempor:!] and most 
prominently in the inferior quadrants o the angle 
(Fig. 4). There was a moderate outpovr- ng of cells 
in the anterior vitreous of both eyes, bet again no 
abnormalities were noted on detailed firilus exami- 
nation. 
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Fig. 3 (Ryan, Frank, and 
Green). Representative field from 
a section of the ciliary body biopsy | 
from the right eye. Mononuclear 
inflammatory cells including lym- 
phocytes and rare plasma cells are 
present. No giant cells are found, 


and there is no necrosis. Note 
blood vessels and ciliary muscle 
fibers. The lesion is much less 


cellular than pseudotumors of the 
posterior uvea which have been re- 
ported previously** (hematoxylin- 
eosin, X370). 


The frequency of topical corticosteroid adminis- 
tration was increased and, in order to provide a 
higier local corticosteroid concentration, as well as 
to minimize the possibility of systemic side effects, 
dexamethasone was injected subconjunctivally in 4 
mg doses. One week later the dilated vessels had 
virtually disappeared from the angle in the left eye, 
leaving an atrophic appearance, but there was an 








Fe. 4 (Ryan, Frank, and Green). Goniophoto- 
graph of the inferior quadrant of the chamber 
angle of the left eye during a relapse. Dilated 
blood vessels arising from the greater circle of the 
iris are seen in the angle. These occurred during 
relapse and resolved on oral prednisone therapy. 4 
The blurred appearance of the photograph is due 
to the intense anterior chamber reaction. 


T" 
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increased cellular reaction in the right eye and new 
vessels in the inferior quadrant of the angle. 
Hourly topical corticosteroids were continued and 
over the next two weeks the patient received five 
doses of subconjunctival dexamethasone to each 
eye. Visual acuity did not improve and the signs of 
inflammation persisted on this form of therapy, 
however, and oral prednisone, 60 mg/daily, was be- 
gun. Once more there was a prompt response. One 
week after starting the oral corticosteroids vision 
was RE:20/200, and LE:20/30. The cellular reac- 
tion in the anterior chamber had diminished, al- 
though many vitreous cells remained in both eyes, 
tensions were RE:6 mm Hg, and LE:14 mm Hg, 
and the chamber angle of both eyes now displayed a 
recessed appearance with the iris root drawn cen- 
trally and a deepened ciliary cleft (Fig. 5). No ves- 
sels were evident. The patient was maintained on 
oral prednisone, 60 mg every other day, along with 
topical prednisolone and atropine, and oral INH 
and antacids, until the inflammation once again be- 
came quiescent. 

In order to prevent a rebound, systemic cortico- 
steroids were tapered by very small increments. 
There was slow progression of the bilateral cata- 
racts. Potentially contributing factors for both 
lenses were the anterior segment inflammation and 
svstemic corticosteroid therapy. The right eve, in 
addition to the possible direct effects of cyclectomy, 
had presistent hypotony postoperatively; when vi- 





Fig. 5 (Rvan, Frank, and Green). Goniophoto- 
graph of the temporal quadrant of the chamber 
angle of the left eye 15 months after initial pre- 
sentation and following remission of the inflam- 
matory process on cortirosteroid therapy. All angle 
structures are easily seen, and the ciliary cleft ap- 
pears markedly deepened, as in traumatic recession 
of the angle. No mass is evident, and there are no 
abnormal blood vessels. 
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sion in this eye had been reduced to hand motions, 
and to 20/80-1 in the left, cataract extraction was 
advised. While receiving 40 mg prednisone per day, 
the lens was removed uneventfully. 

Two weeks postoperatively visual acuity was 
20/200 in the right eye with a +10.00 and pin hole. 
Intraocular pressure was 6 mm Hg with a 1-24- ray 
and cells and anterior vitreous debris. Systemic 
corticosteroids are now being slowly tapered. The 
left eye exhibits posterior subcapsular cataract and 
moderate iris atrophy. 

Continued medical evaluation has demonstrated 
no evidence of systemic disease. Serum protein elec- 
trophoresis, done while systemic corticosteroids 
were being tapered, disclosed mild hypogammaglo- 
bulinemia. Three immunoglobulin assays, done one 
month apart while corticosteroids were being ta- 
pered and two months after they were discontinued, 
showed moderate decrease of IgG, in the range 570- 
660 mg% (normal, 900-1500 mg%) with norma! 
IgA and IgM. A Kveim test, performed during a 
period when the patient was off systemic cortico- 
steroids, was negative. Despite the negative results 
of his repeated thorough physical and laboratory 
evaluation, he is presently followed with the aware- 
ness that some associated systemic disease may be 
diagnosed in subsequent years. 


DISCUSSION 


When dealing with a patient who presents 
with a mass in the anterior segment, the cli- 
nician must consider a variety of possibili- 
ties,^1?:14 These include several types of neo- 
plasms, both primary and metastatic, infec- 
tious granulomata (e.g. tuberculosis or 
syphilis), those of presumably noninfectious 
origin (e.g., sarcoidosis), and a reaction 
around an encysted and previously unsus- 
pected intraocular foreign body. Finally, one 
must consider various disorders of the se- 
rum proteins such as Waldenstrom's macro- 
globulinemia. 

In the present case, the bilaterality of the 
disease process (although a mass was ini- 
tially prominent only in the right eye) made 
certain of these diagnostic possibilities less 
likely. For example, our patient's occupa- 
tional history and his history of multiple cor- 
neal foreign bodies suggested to us that an 
intraocular foreign body might be the source 
of his difficulties, but it would be most re- 
markable for foreign bodies to be present in 
bilaterally symmetrical locations, or for a 
single one to cause bilateral anterior inflam 
mation. Similarly, primary ocular tumors 
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(except retinoblastoma) are alr-ost invari- 
ably unilateral. 

On the other hand, involvemerr is bilateral 
in 20-25% of metastatic ocular timors, ac- 
cording to several series cited by Reese." 
Occult carcinomas of the lung may present 
with anterior ocular lesions befome the pri- 
mary site has been discovered. ^^ For this 
reason, and because our patient had some 
clinical evidence of pulmonary « sease, we 
were particularly anxious to exelude this 
possibility. Tumors primary in ottr organs 
may also metastasize to the eye," and this 
consideration was important in oc evalua- 
tion. Lymphomas may involve o—ital and 
ocular tissues, including the ante-ior seg- 
ment,!? although according to Zimmerman,® 
"Most of the obviously malignant lympho- 
mas of the orbit occur in patient: who al- 
ready have an established diagnos:- or who 
present other evidence of systemic involve- 
ment." 

Infectious and other systemic flamma- 
tory disorders are, of course, relatmely fre- 
quent causes of bilateral ocular lesions. An 
infectious basis is not likely in vie- of the 
exhaustive systemic evaluation and Fstologic 
appearance of the ciliary body am1 other 
biopsy specimens. Similarly, eviderce for 
sarcoidosis was lacking in all biopsy material 
as well as in chest x-ray films, and + Kveim 
test was negative. Relatively mild and incon- 
stant abnormalities of serum immureglobu- 
lins have been demonstrated, but in ever 18 
months of follow-up there has been 30 evi- 
dence of systemic disease. The possibi ity re- 
mains, of course, that such a disorde- might 
become apparent at a later date. 

Blodi and Gass,’ in their discussior of in- 
flammatory pseudotumors of the orb, note 
that bilateral involvement is unusu, but 
when it occurs, a relatively high pereentage 
of these patients later show manifes*ations 
of systemic disease, most notably Wes=ner’s 
granulomatosis, lymphomas, or leukemias. 
Little! has recently described a patient with 
Waldenstrom’s macroglobulinemia whe de- 
veloped bilateral masses in his lacimal 
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glands. Biopsy of one of these lesions re- 
vealed a histologic picture similar to that in 
the present case, except that Little was able 
to demonstrate numerous PAS-positive in- 
tranuclear inclusions in the lymphocytes and 
plasma cells. Moreover, there had been a 
long history of prior disease, with tissue con- 
sidered to be lymphomatous in the wall of 
the patient’s stomach and in a mass behind 
the urinary bladder. There was also signifi- 
cant elevation of serum gamma globulins and 
of the IgM peak on immunoelectrophoresis. 
Such cases emphasize the need for close 
medical follow-up of patients with inflamma- 
tory pseudotumors. 

This report documents the value of cyclec- 
tomy as a biopsy procedure. While certainly 
not a procedure to be taken lightly, iridocy- 
clectemy has been used increasingly in re- 
cent years to excise malignant?!? and 
(where the preoperative diagnosis was un- 
certain) benign’! tumors of the iris and cili- 
ary body without necessitating loss of an 
eye. Its efficacy and safety seem to be moder- 
ately well established. When used for diag- 
nostic purposes only, it need hardly be empha- 
sized that cyclectomy should not be done 
unless appropriate attempts have been made 
preoperatively to establish a diagnosis by 
other means. 

Finally, it is worth commenting on the 
rapid response of this inflammation to cor- 
ticosteroid therapy. Intraocular pseudotu- 
mors which have been reported previously*"* 
have presented as lesions of the posterior 
uveal tract, and have eventually been treated 
by enucleation because they were suspected 
to be malignant melanomas of the choroid. If 
the inflammatory mass lesions in the present 
case bear any similarity to those discussed in 
the past, then their response to corticoste- 
roids lends weight to the suggestion of Gass® 
that suspicious lesions of the posterior uvea 
might merit a diagnostic trial of corticoste- 
roid therapy before enucleation. Since suck 
lesions, whose neoplastic nature is clinically 
uncertain, are usually “treated” by an initial 
period cf watchful waiting, the addition of 
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high-dose corticosteroids during this inter- 
val may be beneficial. If such a diagnostic/ 
therapeutic approach is taken, the clinician 
must remain fully cognizant that some neo- 
plasms (e.g., the lymphomas and the inflam- 
matory components of others) can show a 
dramatic response to systemic corticoste- 
roids. 


SUMMARY 


*A 51-year-old man presented with bilat- 
eral ciliary body masses associated with 
signs of iridocyclitis. The differential diag- 
nosis included malignant melanoma, lym- 
phoma, metastatic tumor, and granulomatous 
inflammation of the ciliary body. After an 
exhaustive systemic evaluation to rule out 
extraocular disease, diagnosis was made by 
biopsy of the ciliary body. The lesion proved 
to be a nonspecific inflammatory process, 
consisting of numerous lymphocytes, plasma 
cells, and histiocytes. There was a good re- 
sponse to systemic corticosteroid therapy. 
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UNUSUAL COURSE OF A CILIARY BODY MELANOMA 
BRIAN R. Matas, M.D. 


San Francisco, California 


Extrabulbar extension of uvaal melano- 
mas is usually associated with a crave prog- 
nosis.’ However, this communicztion pres- 
ents a follow-up report of an ua 1sual case, 
originally reported by Hogan, of ciliary 
body melanoma which presented as an epi- 
bulbar pigmented nodule and pursued a re- 
markably benign course for 19 years. 


CASE REPORT 


A 37-year-old white woman was fix examined 
by an ophthalmologist in December, 196 for a pig- 
mented lesion of the sclera (Fig. 1) w-1ch had re- 
mained unchanged for the preceding 1€ years. The 
scleral lesion was grey, 4 mm in diam: ser, and lo- 
cated 5 mm posterior to the superior libus in the 
vertical meridian. The lesion was neither elevated 
nor vascularized. On gonioscopic examination, a tu- 
mor mass was detected in the angle ir a position 
corresponding to the location of the sekral lesion 
(Fig. 2). The ciliary body was unremarkable, and 
the visual acuity and intraocular pressure were nor- 
mal. The pupil was of normal size anc shape and 
dilated normally. Examination in 1961 demonstrated 
no change in the findings. In 1962, the sderal lesion 
was slightly elevated and had increased * a diame- 
ter of 10 mm. At this time, a smooth, s zhtly ele- 
vated ciliary body tumor was noted wl:zh corre- 
sponded to the site of the scleral lesion. There was 
no further change until 1969, when progressive 
growth of the ciliary body and angle tun r became 
obvious (Figs. 3 and 4). The extrasclera! »xtension 
at this time measured 5 mm in diameter. Tae appar- 
ent decrease in size since 1962 was attribured to loss 
of pigment. The patient was referred tc the Uni- 
versity of California, San Francisco, for -onsulta- 
tion and the eye was enucleated on Oetober 23, 
1969. 

Pathology—Gross examination revealed a pig- 
mented ciliary body tumor superiorly w 3ch was 
contiguous with a nonpigmented peripheral! iris an- 
gle tumor. A black pigmented epibulbar tumor mea- 
suring 5 mm in diameter was present near the lim- 
bus overlying the intraocular tumor. 

On microscopic examination, a tumor was seen 
arising from the ciliary body superiorly an« extend- 
ing into the chamber angle (obliterating the angle) 
and iris root (Fig. 5). The tumor exten led via 
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Fig. 1 (Matas). Scleral pigmented lesion—1960 
(UCEP-69-692). 





Fig. 2 (Matas). Gonioscopic view of angle 
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tumor—1960 (UCEP-69-692) . 


3 (Matas). Sclera pigmented lesion—1969 
(UCEP-65-692). 








Fig. 4 (Matas). Gonioscopic view of angle 
tumor—1969 (UCEP-69-692). 


scleral channels to give rise to an episcleral mass 
near the limbus (Fig. 6). The episcleral tumor had 
a fibrous capsule. 

The tumor was lightly pigmented and consisted 
largely of cohesive, spindle-shaped cells with hy- 
perchromatic nuclei and prominent nucleoli. The 
cellular cytoplasm was relatively scanty. 

The diagnosis was melanoma of the ciliary body 
and angle, spindle cell B type,’ with epibulbar ex- 
tension. 


COMMENT 


This case is of interest because of its un- 
usual course in which the ciliary body mela- 
noma was present as an extrascleral exten- 
sion for 19 years before the tumor could be 
clinically detected within the ciliary body. At 
the time of enucleation the patient was 


Fig. 5 (Matas). Ciliary body 
melanoma, showing extension into 
the anterior chamber angle and ex- 
trascleral extension (hematoxylin 
and eosin, X11) (UCEP-69-692). 
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asymptomatic and without the usual clinical 
features*® associated with ciliary body mela- 
nomas. It is unusual for a pigmented epibul- 
bar mass to be the initial finding of a ciliary 
body or choroidal melanoma, but occasion- 
ally such cases are reported.® The prognosis 
is generally considered to be compromised 
by extrascleral extension. In the series re- 
ported by Starr and Zimmerman," the five- 
year mortality rate in cases with extrascleral 
extension was 66% compared to 33% in 
cases without extension. This difference in 
mortality may be partially explained by the 
apparent tendency of the more malignant cell 
types (epithelioid, necrotic, mixed) to ex- 
tend more frequently than do spindle cell tu- 
mors. The cell type of the ciliary body tumor 
reported here was spindle B, a finding that is 
perhaps related to the unusually slow pro- 
gression of this lesion over a period of so 
many years. 


SUMMARY 


In a case of ciliarv body melanoma with 
extrabulbar extension, both the presentation 
and subsequent course were unusual. The tu- 
mor cell type was spindle B, considered to be 
less malignant than the mixed or epithelioid 
cell types that are more frequently associated 
with extrabulbar extension. There was a 19- 
vear interval in this case between the appear 
ance of the scleral pigmented lesion and the 
subsequent enlargement of the ciliary body 
tumor. The slow growth of this ciliary body 
tumor may be related to the tumor cell type. 
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Fig. 6 (Matas). High power view ef extrascleral extension of ciliary body melanoma (hematoxylin 


and eosin, X400) (UCEP-69-692). 
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CONJUNCTIVAL MALIGNANT MELANOMA ORIGINATING IN 
ACQUIRED MELANOSIS SINE PIGMENTO 


WiLLIAM R. GmirriTH, M.D., W. RicHanRD GREEN, M.D., AND 
GEORGE W. WEINSTEIN, M.D. 


Baltimore, Maryland 


Malignant melanomas of the conjunctiva 
are encountered infequently.* Clinical signif- 
icance is based upon the high mortality rate 
(about 40%) and the usual necessity of ex- 
enterating the orbit? The pathogenesis of 
conjunctival malignant melanoma is attrib- 
uted to two antecedent melanotic lesions: 
conjunctival nevi and acquired conjunctival 
melanosis. Some melanomas arise de novo 
. without such antecedent lesions.? The case 
reported here is attributed to an unusual and 
apparently previously unreported form of 
acquired melanosis. 


CASE REPORT 


The patient, a 54-year-old white man, was first 
admitted to the Wilmer Institute of the Johns Hop- 
kins Hospital on January 14, 1970, for treatment of 
multiple pigmented nodules within the medial por- 
tion of the right upper eyelid (Fig. 1). The nodules 
had been noted three weeks prior to admission. 
Eight months previously a malignant melanoma 
had been excised from the medial bulbar conjunc- 
tiva and caruncle of the right eye. 

Ocular examination revealed a visual acuity of 
20/15 in each eye. There was a well-healed, slightly 
hypertrophic scar of the medial bulbar conjunctiva 
of the right eye. Two small, lightly pigmented nod- 
ules were palpable within the deep tissues of the 
upper eyelid of this eye medially. These nodules 
could be seen through the skin and conjunctiva, nei- 
ther of which was ulcerated. The rest of the con- 
junctiva appeared unremarkable. The remainder of 
the ocular examination—including ocular motility, 
slit-lamp examination and ophthalmoscopy—dis- 
closed no abnormalities. No palpable lymph nodes 
could be found. A careful general examination, in- 
cluding roentgenologic and extensive liver function 
studies, revealed no evidence of distant metastatic 
disease. 
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Fig. 1 (Griffith, Green, and Weinstein). Pre- 
operative appearance, showing pigmented nodules 
(arrow) which are partly obscured by redundant 
upper eyelid. No conjunctival pimentation is visible. 


The clinical impression was locally recurrent 
malignant melanoma of the conjunctiva. Several at- 
tending ophthalmologists at the Wilmer Institute, 
and two visiting physicians who are distinguished in 
the field of ocular oncology (Zimmerman and 
Blodi) concurred with this diagnosis. In tie ab- 
sence of any discernible conjunctival pigmentation, 
a diagnosis of antecedent acquired melanosis was 
not entertained. 

Examination of sections from the origina! resec- 
tion, obtained from the patient’s local hospital, con- 
firmed the diagnosis of malignant melanoma of the 
conjunctiva and also disclosed features of acquired 
melanosis both of which were similar to the more 
recent material. 

On January 23, 1970, under general anesthesia, a 
biopsy of the lesions, using immediate frozen sec- 
tions, revealed malignant melanoma (Fig. 2), and a 
complete exenteration of the right orbit was then 
performed. The bony socket was lined with split- 
thickness skin graft from the thigh. The postopera- 
tive course was uneventful. Eleven months later, 
however, an enlarged lymph node developed in the 
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right cervical area. This node was excised and dis- 
closed metastatic melanoma. 

Pathology—Gross examination of -ze exenter- 
ated tissue revealed a specimen measur g 55 X 45 
X 48 mm, consisting of the right eyelics and orbital 
contents. An € mm horizontal biopsy : cision was 
present in the upper eyelid nasally. Per: steum was 
generally intact. Within the upper eye! and infe- 
rior to the biopsy incision several light pigmented 
nodules were found, the largest of which measured 
5 mm in diameter. No further neoplast was seen. 
The conjunctiva was free of pigmentation. Vertical 
sections were taken. 


Fig. 3 (Griffith, Green, and 
Weinstein). Vertical sections of 
medial portion of exenteration 


specimen, showing the biopsy inci- 
sion and tumor modules (arrow) in 
the upper eyelid (hematoxylin and 
eosin, 2.5). 
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Fig. 2 (Griffith, Green, and 
Weinstein). Surgical biopsy speci- 
men from right upper eyelid. 


Highly anaplastic tumor cells with 

cytoplasmic melanin granules are 

seen (hematoxylin and eosin, 
. 


x 700). 


On microscopic examination, the neoplasm was 
seer to occupy almost the complete thickness of the 
medial upper eyelid, involving the upper tarsal bor- 
der, levator aponeurosis, substantia propria of the 
upper forniceal conjunctiva, and the external aspect 
of Tenon's capsule (Fig. 3). Sheets and clumps of 
spindle and epithelioid cells formed the neoplasm. 
The epithelioid cells in particular were quite ana- 
plastic, with three or fcur mitotic figures per high- 
power field. Moderate amounts of intracellular mel- 
anin granules were seen in the central areas of the 
tumcr. Along some margins, a lvmphocytic infil- 


trate was seen. 
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Fig. 4 (Grifüth, Green, and 
Weinstein). Inferior bulbar con- 
junctiva. Nests of hyperchromatic, 
melanin-free cells are seen at the 
epithelial junction, with subjacent 
inflammatory infiltrate (hematox- 
yn and eosin, X290). 


Widespread areas of intense junctional activity 
were present and involved the bulbar, upper and 
lower foniceal and upper and lower tarsal conjunc- 
tiva. These areas consisted of nests of mildly pleo- 
morphic cells with hyperchromatic nuclei (Fig. 4). 
Nests of similar cells containing more abundant, 
vacuolated cytoplasm and eccentric and hyperchro- 
matic nuclei were also seen. An intense mononu- 
clear inflammatory response was present in the sub- 
stantia propria adjacent to some of these areas 
(Fig. 5). No pigment granules were seen in these 
areas of junctional activity, either in the hematoxy- 
lin-and-eosin-stained sections or in those stained by 
the Fontana silver impregnation technique. 

The globe was unremarkable. The margins of 


a 
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the total specimen were well clear of the neopiasm, 
and no further neoplastic deposits were seen deeper 
in the specimen. A careful search showed nc evi- 
dence of lymphatic invasion. 

The diagnosis was: locally recurrent malignant 
melanoma of the conjunctiva originating in amela- 
notic acquired melanosis of the conjunctiva. 


COMMENT 


It has been known since the turn o- the 
century*? that acquired melanosis of the 
skin can lead to malignant melanoma. Ap 
preciation by ophthalmologists that a similar 


Fig. 5 (Griffith, Green, and 
Weinstein). Inferior forniceal con 
junctiva. Nests of melania-íre 
pleomorphic, hyperchromatic cells 
occupy the junctional zone. An in 
tense inflammatory response is 
present in substantia propri: 
(hematoxylin and eosin, x 390). 
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process can occur in the conjunciva is due 
mainly to the writings of Dr. Algernon 
Reese. His early papers, based m part on 
cases from the literature, suggest-1 that ma- 
lignant transformation was a ccrstant fea- 
ture of acquired melanosis of th- conjunc- 
tiva. The resulting malignant melanomas 
seemed, also, to have a uniformly bad prog- 
nosis; therefore, aggressive therapy during 
the precancerous stage seemed mdicated.*? 
Subsequently, his continuing intest in this 
condition and meticulous long-ter-a observa- 
tion enable Dr. Reese to assemi»e a large 
personal series of cases of maligrant mela- 
noma of the conjunctiva. His 196€ paper,? in 
which he described 83 cases of pr--ancerous 
melanosis (42 with follow-up exc=ding five 
years) and 62 cases of cancerous melanosis 
(36 of which were followed five years or 
longer), remains the definitive clirzal study. 
Dr. Reese reported that precancerous mela- 
nosis progressed to cancerous me anosis in 
17% of cases. The 36 cases of cancerous me- 
lanosis had a mortality rate of 40% 

There was a striking variability however, 
in the clinical courses of both lesions. To 
quote Dr. Reese?: “The erratic course of 
precancerous and cancerous mec-nosis in 
contrast to the constant and predictable 
course of uveal melanomas makes the selec- 
tion of treatment most difficult... In gen- 
eral, an exenteration is indicated wen it can 
be established that the tumor has ac-anced to 
the cancerous stage." 

Other reports, although based cr smaller 
series and often with less follow-up seem to 
be in general agreement with Reese ^-!? 

Lederman™ reported good resuks using 
primary radiation therapy for sele—ed con- 
junctival malignant melanomas. Hoever, he 
did not advocate radiation theraps during 
the precancerous stage. A recently -eported 
study’? from the Memorial Hospral, New 
York, reviewed 1483 cases of cutanzous ma- 
lignant melanomas in an attempt ^» assess 
the value of lymph node dissecti-ns per- 
formed routinely. However, neither con- 
junctival melanomas nor head and reck mel- 
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anomas were analyzed separately.'? 

There is some controversy as to the rela- 
tive importance of the two types of anteced- 
ent lesions. Reese** has attributed two-thirds 
of conjunctival malignant melanomas to pre- 
cancerous or acquired melanosis, and he at- 
tributed the remaining third to conjunctival 
nevi. Zimmerman,? citing his own experi- 
ence at the Armed Forces Institute of Pa- 
thology, found that the antecedent lesion 
could not be determined in one-half of the 
cases. Of the remainder, two-thirds were at- 
tributable to nevi and one-third to acquired 
melanosis. 

Of what significance is the present case? 
Dr. Reese's original paper, as well as the 
other reports cited, stress that acquired mela- 
nosis of the conjunctiva is a diffuse, nonele- 
vated, pigmented lesion, with the melanin 
pigment often having a somewhat granular 
distribution. The diffuse nature of the condi- 
tion was emphasized, suggesting that junc- 
tional activity may extend beyond the obvi- 
ous areas of pigmentation. Nonetheless, in- 
creased pigmentation was the crucial diag- 
nostic feature. 

Our case suggests that, in the complete ab- 
sence of such pigmentation, a clinical diag- 
nosis may be all but impossible, with the 
junctional activity being appreciated only 
upon biopsy and histologic examination. 
This may be termed “acquired melanosis 
sine pigmento," analagous to retinitis pig- 
mentosa sine pigmento. Certainly, whenever 
a melanotic lesion is excised, the margins of 
the specimen should be carefully examined 
for evidence of acquired melanosis. Where 
such examination is inconclusive, further 
conjunctival biopsies, even of nonpigmented 
areas, would be valuable. 

Final understanding of this puzzling con- 
dition will require both accurate initial histo- 
logic diagnosis and long-term follow-up. 


SUMMARY . 


A case of malignant melanoma of the con- 
junct:va arising from clinically unrecognized 
acquired melanosis is described. Clinically, 
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no conjunctival pigmentation was observed. 
Histopathologic examination of the exenter- 
ation specimen disclosed widespread junc- 
tional melanocytic activity characteristic of 
acquired melanosis. No melanin was ob- 
served in the areas with routine and special 
staining techniques. 
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OPHTHALMIC MINIATURE 


Of old when folk lay sick and sorely tried 
The doctors gave them physic, and they died 
But here's a happier age: for now we know 
Both how to make men sick and keep them so. 


Hilaire Belloc 
On Hygiene 





REPORT OF A CASE OF SPHENOID FISSURE SYNDROME 
STUDIED BY ORBITAL VENOGRAPHY 


BERNARD A. Mirs-EIN, M.D., AND Luis B. Morretin, M.D. 


Galveston, Texas 


The sphenoid fissure syndreme arising 
from infammation surrounding the cavern- 
ous sinus or the superior orbital assure is a 
condition with many synonyms: p-inful oph- 
thalmoplegia,"? orbital apex syndrome,* su- 
perior orbital fissure syndrom-* Tolosa- 
Hunt syndrome,” or superior orbial fissuri- 
tis.” The etiology of the inflammatory pro- 
cess has not been determined. Tæ purpose 
of this paper ss to describe a cawe of sphe- 
noid fissure syndrome in which o-—lusion of 
the superior ophthalmic vein w» demon- 
strated by orbital venography. 


CASE REPORT 


A 15-year-old black girl, a high scheol student, 
presented on August 22, 1969, at the Lriversity of 
Texas Medical Branch Hospitals complaining of 
pain in her left eye and was admitted or further 
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DHEW T501 EY 00058 05 from the National Eye 
Institute. 

Reprint requests to Bernard A. Milstin, M.D., 
University of Texas Medical Branch, Galveston, 
Texas 77550. 


evaluation. Four weeks earlier, the patient noted a 
left-sided headache and this was followed two 
weeks later by progressive diplopia. There was no 
history of trauma, recent upper respiratory infec- 
tion, previous headaches or earaches, or any synco- 
pal episodes or seizures. She had a gonococcal geni- 
tourinary infection six months prior to the onset of 
her symptoms. i 

The visual acuity was 20/20 in the right eye and 
20/30-1 in the left. Intraocular pressure by applana- 
tion tonometry was 10 mm Hg on the right and 16 
mm Hg on the left. Hertel exophthalmometer read- 
ings with a base of 105 mm were 16 mm on the 
right and 19 mm on the left. Blepharoptosis was 
present on the left. There was paralysis of the 
fourth and sixth nerves, and partially of the third 
(Fig. 1). The right eye was normal. The pupil was 
3 mm in diameter in both eyes and they reacted to 
light and accommodation equally. The conjunctiva, 
cornea, anterior chamber, and lens were normal in 
both eyes. No evidence of venous stasis was ob- 
served. The fundi were normal. Peripheral visual 
fields by Goldmann perimetry were normal. The re- 
mainder of the physical examination, including neu- 
rologic evaluation, was within normal limits. 

Chest, skull, and sinus radiograms were normal. 
A thorough laboratory study, including *Tm resin 
uptake and fluroescein treponema antibody test, was 
normal. A spinal tap revealed no cells; glucose, 
59 mg% protein; 25 mg%, and chloride, 124.5 mEq. 
A carotid arteriogram revealed no lesions. 

Orbital venography (Fig. 2) performed via the 
frontal vein demonstrated occlusion of the left su- 





Fig. 


1 (Milstein and Morretin). 
fourth, and sixth nerve paralysis. 
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Pretreatment demonstration of blepharoptosis, and partial third, 
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perior ophthalmic vein in the superior orbital fissure 
with no displacement of the vessel suggestive of ob- 
struction by a mass. No filling of the left cavernous 
sinus was noted. On September 3, the patient was 
started on prednisone, 60 mg daily. By September 5, 
the patient's headaches ceased, and a day later, im- 
provement of lateral rectus function was noted. 
Over a two-week period, the patient gradually re- 
gained full extraocular muscle function and was 
discharged on September 23 with no residual oph- 
thalmoplegia and with a final visual acuity of 20/20. 
Repeat orbital venography at the completion of 
treatment demonstrated a patent superior ophthal- 
mic vein with filling of the cavernous sinus (Fig. 


3J. 


Fig. 2 (Milstein and Morretin). Orbital veno- 
gram. Top: Frontal view. The left ophthalmic vein 
is slightly dilated and tapers progressively to the 
point of obstruction (arrows) at the superior or- 
bital fissure. The cavernous sinus is opacified on the 
right side (normal) and not on the left side. Bot- 
tom: Oblique view. The lumen of the obstructed 
superior orbital vein is irregular. Note the small 
collateral venules adjacent to the obstruction. 
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Fig. 3 (Milstein and Morretin). Repeat orbital 
venogram after treatment. Top: Frontal view. Bot- 
tom: Oblique view. The left superior ophthalmic 
vein, although still narrowed, is patent. The eft 
cavernous sinus is now opacified (arrows). 


DISCUSSION 

The etiology of superior orbital fissare 
syndrome has been attributed to: (1) aneu- 
rysm of the internal carotid artery at the 
posterior communicating junction, (2) neo- 
plasm, (3) carotid cavernous fistula, (4) 
gummatous periostitis about the orbital 5s- 
sure, (5) meningovascular syphilis with ocu- 
(6) Other 
causes of superior orbital fissure syndrome 


lomotor palsy, and trauma.’ 
include ophthalmic migraine and diabetes 
mellitus. Diabetic third nerve palsy typically 
does not include pain as a significant symp- 
tom. The patient presented in this study 
demonstrates an additional etiology recog- 
nized by previous authors—inflammation of 


the sphenoid fissure or the cavernous sinus *® 
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Painful ophthalmoplegia was originally 
described in the French literature in 1865.78 
In 1896. Rochon-Duvigneaud -amed this 
constellation of symptoms and signs “le syn- 
drome de la fente sphenoidale," »- the sphe- 
noid fissure syndrome.’ More cently, in 
1954 Tolosa? described a man w h superior 
orbital fissure syndrome in whom = pathologic 
study of the cavernous sinus reveled granu- 
lomatous tissue which surrounded, but did 
not completely obstruct, the lumen of the cav- 
ernous sinus. 

Seven years later, Hunt and associates? 
reported six cases of retro-orbit4l pain and 
involvement of the structures Lang within 
the cavernous sinus and its walls Lakke* re- 
ported a similar case in which he included a 
rather extensive review of the lverature on 
the superior orbital fissure syrdrome. He 
found local pachymeningitis in the area of 
the cavernous sinus. 

In 1966, Smith and Taxdale described 
five cases of painful ophthalmop»egia and its 
excellent response to systemic cort costeroids, 
an observation also made by Hun: and associ- 
ates,? indicating that indolent imlammation 
of the cavernous sinus or the shenoid fis- 
sure was the etiology. 

Retro-orbital pain is one of he earliest 
and most constant symptoms of *he sphenoid 
fissure syndrome, as seen in the esent case. 
Limitation of ocular movemerts usually 
follows. The superior rectus musde is gener- 
ally the first to lose its function.* 

The present case is similar to he one re- 
ported by DeJean,? Holt, Tole-a, Hunt, 
and Smith? im that: (1) pain p-eceded the 
ophthalmoplegia, (2) neurologic mvolvement 
included the third, fourth, fifth. and sixth 
cranial nerves, (3) the symptom. lasted for 
weeks, and (4) extensive studie:, including 
angiography, demonstrated no sions out- 
side the cavernous sinus. Hunt? ind Smith? 
both felt that spontaneous remissions occur, 
some with residual deficits, and hat attacks 
may recur. 

The present case is unique in that this 
syndrome has rarely been recor d in a pa- 
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tient so young. It is also the only case to doc- 
ument, by orbital venography, occlusion of 
the superior orbital vein and then its patency 
after treatment. Venography established a 
tertative diagnosis of a localized inflamma- 
tory process because of the tapering charac- 
teristics of the obstruction of the superior 
opathalmic vein and the irregular lumen of 
this vessel. It was felt that orbital venogra- 
phy supported the impression that this was 
no: neoplastic since the vein showed no dis- 
plecement (Fig. 2). As previous investiga- 
tors have found, the etiology of the inflam- 
mztion remained obscure. 

Occlusion of the superior ophthalmic vein 
does not help to establish the etiology of this 
rather bizarre inflammatory disease of the 
spaenoid fissure and cavernous sinus, but it 
is a useful diagnostic technique. Every effort 
should be made in cases of painful ophthal- 
moplegia to discover an etiology and to rule 
out malignancy. When this has been done, 
the suggestion by Hunt® and Smith? that 
these patients be treated with systemic cor- 
ticosteroids seems most prudent and effective. 


SUMMARY 


A 15-year-old black girl was seen with 
painful ophthalmoplegia of four weeks' dura- 
ticn. Two weeks earlier, blepharoptosis had 
occurred which was followed by progressive 
paralysis of the third, fourth, and sixth nerves 
with pupillary sparing. Orbital venography 
via the frontal vein established occlusion of 
the superior ophthalmic vein as a concomi- 
tant finding. Treatment with prednisone was 
followed by complete regression of signs and 
symptoms within two weeks. 
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OPHTHALMIC MINIATURE 


The colour metamorphosis of the sea was studied by the Undersea Re- 
search Group. We took down colour charts with squares of pure red, blue, 
yellow, green, purple, orange, together with a range of greys from white 
to black, and photographed the chart at various levels down to the twi- 
light zone. At 15 feet red turned pink, and at 40 feet, became virtually 
black. There, also, orange disappeared. At 120 feet yellow began to turn 
green, and everything was expressed in almost monochromatic colours. 
Ultraviolet penetrated quite deeply, while infrared rays were totally ab- 


sorbed in inches of water. 


J. Y. Cousteau 
The Silent World 
London, Hamish Hamilton, 1953 





SCANNING E.ECTRON MICROSCOPY OF THE 
LENS AND ZONULAR FIBERS 


AFTHUR E. OBERMAN, M.D. 
Los Angeles, California 


Application of scanning elec'-on micro- 
scope techniques offers startling »»0otographs 
of surface features of biological materials. 
Due to the great depth of field, several hun- 
dred times greater than by transm ssion elec- 
tron microscopy and optical microscopy, a 
three-dimension-like picture is obtained. 
Resolution of surface features is limited 
only by àxation techniques of the specimen 
and electron beam damage to the surface at 
higher magnifications. Structumes, which 
previously could be surmised by serial section 
transmission microscopy, can now be viewed 
directly. This technique was mecently ap- 
plied in the examination of the trabecular 
meshwork by Spencer? and Anderson? 

Classically,? the lens capsule is described 
as a clear membrane surroundixz the lens, 
composed of a capsule proper o cuticular 
layer, and the zonular lamella, or superficial 
layer. The zonular fibers insert iato the zo- 
nular lamella of the lens, each mint of at- 
tachment producing a tent-like «evation of 
the lamella. No direct connecticas between 
zonular fibers and the cuticular layer is 
noted. 


MATERIALS AND METHCPS 


A total of four lenses were e-amined in 
this study, two samples being surzical speci- 
mens of cataract, and the other two, removed 
from bank globes, considered to be normal. 

All material was fixed in 105 formalin 
for several days, then dehydrated in 70% al- 
cohol for 24 hours and absolute alcohol for 
30 minutes. The dissected specimen was at- 
tached to fragments of standard =lass slides 
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by vinyl adhesive and air-dried for six to 12 
hours. Dehydration was completed by a vac- 
uum evaporator, after which the specimens 
were coated with a thin layer (20 nm) of 
gold deposited at multiple angles. Appropri- 
ate grounding was accomplished by use ef 
silver cement between the specimen and the 
microscope stage. Viewing was performed 
with a model JSN-2 scanning electron mi- 
croscope (Japan Electron-Optics Labora- 
tory). 


RESULTS 


The anterior face of the lens consists of a 
moderately smooth surface marked by gentle 
undulations and a regular cobblestone-like 
mound pattern. These mounds are presumed 
to be the cells of the subcapsular epithelium. 
The mounds measure approximately 10y in 
diameter. Spacing between the cobblestone 
mounds is small, generally no more than a 
micron or two. Prominence of the anterior 
ep thelial cells in bold relief can be attributed 
to the dehydration process in preparation of 
the specimen. Areas of the posterior lens 
surface show a pitted surface structure. The 
crevices, measuring 0.5 to 1.5y in size, are 
scattered in an irregular pattern, and may 
represent a type of capsular pore structure. 
Such openings were not noted on scanning 
the anterior lens surface. 

Study of the equatorial region of the lens 
shows the zonular fibers attaching to the lens 
capsule. Larger fibers measuring 10y or 
more subdivide into numerous smaller zonu- 
lar fibers as the point of insertion is ap- 
proached. The smallest fibers measure be- 
tween 1 to 3y and run a tangential course of 
nearly 0.5 mm semi-fused to the zonular la- 
mella before the two structures blend impere 
ceptibly together. Nearing the point of inser- 
tion, the fiber is adherant to the capsule bv a 
mucoid-like substance which fills the gutter 
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Fig. 1 (Oberman). Surgical 
specimen of senile cataract. The 
cells of the anterior subcapsular 
epithelium produces cobblestone- 
like mounds of the anterior capsule. 


(1740). 





Fig. 2 (Oberman). Normal eye 
bank globe. Numerous crevices 
representing the pore structure of 
the posterior lens surface. (1740). 
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between that fiber and the surtace of the 
capsule. At the actual point of attachment of 
the fiber to the zonular lamella, the two ap- 
pear to be interfused, both structures show- 
ing a common homogenous surface pattern. 


CoMMENTS 


The microscopic anatomy of the lens sur- 
face and zonular attachments has been ex- 
tensively described by techniques of conven- 
tional microscopy, phase-contrast micros- 
copy,* and by transmission electron micros- 
copy. The scanning electron microscope pro- 
vides yet another means of examining the 
eye and its many surface features. Pictures 
obtained parallel the ophthalmoloeist's direct 
view of ocular structure by his standard 
office instruments. 

Insertion of the zonular fibers into the zo- 
nular portion of the lens capsule is demon- 
strated with added realism by scanning elec- 
tron microscopy. Division of the larger 
fibers into multiple smaller fibrils is well vi- 
sualized, as is the long contiguous course of 
the fibril with the lens capsule prior to inser- 
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Fig. 3 (Oberman). Normal eve 
bank globe. Several zonular fibers 
at the equatorial region showing 
subdivision and insertion into the 
lens capsule. (580). 


tion. Visible morphology does not appear to 
difer from description of the insertions 
noted by other microscopic techniques, 

Of particular interest was the demonstra- 
tion of surface crevices. Capsular pores, as 
noted by Monahan,’ have been postulated to 
serve as channels of diffusion into the lens 
substance. These channels, of 0.2 to 0.5y. size, 
were found to be less numerous with age and 
with degree of cataract. In contrast to this 
study, the channels were noted only on the 
anterior surface of the lens and were smaller 
in size. 

Since it is known that the lens is metaboli- 
cal.y active, consideration should be given to 
such crevices as being a route of entrance 
and exit of molecules through the capsule. 
Alteration of the pore structure may bear 
some relationship to the formation of poste- 
rior subcapsular cataract and the disturbed 
lens metabolism which is presumed to be 
present. These considerations deserve fur» 
ther study. Other investigators? feel the 
pores are artifacts in the fragile lens capsule, - 
developing during removal and sectioning 
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and not observed with transmission electron 
microscopy. This possibility of artifact must 
always be considered in any process requir- 
ing severe dehydration of fragile tissues. 


SUMMARY 


The scanning electron microscope pro- 
vides a study of the surface features of the 
lens and the zonular insertions. Because of 
the three-dimensional effect of this tech- 
nique, views of zonular fiber insertion into the 
lens capsule are seen with improved realism. 
In addition, crevices representing a pore 
structure of the capsule are noted in several 
specimens. These openings may be related to 
the metabolic activity of the lens. 
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OPHTHALMIC MINIATURE 


... It is clear that it is the northern parts of Europe which are richest 
in gold, but how it is procured is another mystery. The story goes that 
the one-eyed Arimaspians steal it from the griffins who guard it ; person- 
ally however I hesitate to believe in one-eyed men who in other respects 


are like the rest of us... 


Herodotus 
The Histories 





LOCALIZATION OF TRITIATED DIGOXIN IN THE RAT EYE 


WirLLiAM Lissner, M.D., Jas zs E. GnEENLEz, M.D., J. Douctas CAMERON, M.D., 
AN» SEYMOUR B. Goren, M.D. 
Chicago, Illinois 


The ocular symptoms of digit: is toxicity 
may include visual hallucinations chromato- 
psia, blurred vision, pupillary ckanges, and 
decreased visual acuity. However. the mech- 
anisms involved in the productica of these 
ocular manifestations are not con »letely un- 
derstood. Additionally, the biochemical in- 
teractions between the cardiac gly=sides and 
the formation of aqueous humor are of in- 
terest. Sodium-potassium-ATPa:«, an en- 
zyme active in transport systems, may be in- 
hibited by the cardiac glycosides. Therefore, 
digitalis may be useful in the stuc - of aque- 
ous humor dynamics. 

By means of tritium-labeled d -oxin and 
autoradiographic and _ scintillogrephic tech- 
niques, the localization of digoxin in the rat 
eye was investigated. 


METHOD 


Sprague-Dawley rats, each weizhing ap- 
proximately 350 mg, received a sgle intra- 
peritoneal dose of 0.048 to 0.270 mg/kg 
of tritiated digoxin having a specfc activity 
of 9 curies per millimole. At times varying 
from 15 to 180 minutes after injection, the 
animals were anesthetized with «ther, the 
eyes and brain removed, and fte tissues 
studied as described below. 

Autoraaiographic studies—After the eyes 
were enucleated and portions of brain ex- 
cised, a freeze-dry technique was 2mployed 
to eliminate leeching. The tissues vere fro- 
zen immediately and stored in licrid nitro- 
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gen until sectioned. Sections 4 to 6 y. thick 
were cut with a cryostat under vacuum. The 
tissues were mounted on glass slides and 
covered with Kodak NTB-3 liquid emulsion, 
usiag the dipping technique. Following the 
exposure of the emulsion to the radioactiy- 
ity, the emulsion was developed and the un- 
derlying tissue stained with hemotoxylin and 
eosin. Ten eyes were examined in this man- 
ner. 

Scintillographic studies—Both eyes were 
enucleated and the cornea, iris, lens, retina, 
and sclera separated by  microdissection. 
Multiple samples of proximal and distal op- 
tic nerve, occipital lobe, and cardiac blood 
were obtained. In some experiments, sam- 
ples of aqueous and vitreous humor were re- 
moved prior to enucleation, Each tissue sam- 
ple was placed in a Packard low-potassium 
glass counting vial and weighed. 

The tissues were solubilized with 1.5 ml 
Soluene (Packard) and incubated for 20 
hours at 40°C and 30% hydrogen peroxide 
was added to bleach the solution and to re- 
duce color quenching. Glacial acetic acid was 
then added to acidify the solution and to 
minimize chemical luminescence. Scintilla- 
tion solution (5 g PPO and 300 mg POPOP 
per liter of toluene) was added to each vial. 

The samples were counted in a Packard 
Tri-Carb liquid scintillation counter. 
Quenching was compensated for by using 
internal standard techniques. The data was 
statistically analyzed using the Signed- 
Ranks test. Grouped data were used to com- 
pare the retina to other ocular tissues, to op- 
tic nerve, to brain, and to blood to determine 
if the differences in radioactivity were statis- 
tical v significant. 


RESULTS 


Autoradiography—Autoradiograms re- 
vealed extremely high concentrations of ra- 
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Fig. 1 (Lissner, Greenlee, Cameron, and Goren). 
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Autoradiograph demonstrating high concentration 


of digitalis in the inner retinal layers and ganglion cells. The receptor cells (R), nuclear layer (N) and 


vitreous ( V) contain minimal amounts of radioactivity. 


dioactivity in the inner retinal layers, espe- 
cially the ganglion cells (Fig. 1). Negligible 
amounts of digitalis were found in the outer 
cells. 
amounts of radioactivity were spread dif- 
fusely throughout the iris (Fig. 2). Radioac- 


retinal layers and receptor Large 


tivity was seen between the extraocular mus- 
cle bundles but not within the muscle fibers 
(Fig. 3). The conjunctiva contained moder- 
ate amounts of radioactivity (Fig. 4). The 
blurred quality of the photographs is due to 
the fact that the radioactive emulsion is be- 
ing focused upon and not the underlying tis- 
sue. The cornea, lens, anterior and posterior 
chambers, vitreous, and sclera contained no 
radioactivity on the autoradiograms. Multi- 
ple sections of proximal and distal optic 
, nerve and brain also revealed no radioactiv- 
ity by autoradiographic techniques. 
Scintillography—U sing 
counter, we found the retina and iris to have 


the scintillation 


the highest concentration of digoxin. The 


sclera, cornea, lens, aqueous, and vitreous 
had progressively less. Most importantly, di- 
goxin localized in the retina in concentra 
tions 50 times that of the brain and 20 times 
that of the optic nerve ( Table 1). 

The Signed-Ranks test was used for sta 
tistical analysis of the data. Absorption oi 
digitalis after intraperitoneal injection 1: 
variable and therefore it is not significant to 
compare absolute values in one animal witl 
those of another, Additionally, 
doses were administered in various experi 


different 


ments. However, the relative values between 
various tissues remained constant regardless 
of the time interval between injection and 
sacrifice or of the dosage given. Unfortu 
nately, attempts at intravenous administra 
tion caused The 
Signed-Ranks test confirmed that the retina! 


death in most animals. 
concentration was significantly higher thai 
brain, blood, and all other ocular tissues ex 
cept the iris when P is 0.01 (Table 2). 
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Fig. 2 (Lissner, Greenlee, Cameron, aad Goren) 
iris. 


DISCUSSION 

In his classic study of the medica: uses of 
digitalis, Withering’ stated that * oxglove, 
when given in very large and quckly re- 
peated doses, occasions sickness, ~omiting, 
purging, giddiness, confused vision with ob- 
jects appearing green or yellow.” The most 
common ocular symptoms of blurred vision 
and chromatopsia occur in 11? to 25%? of 
patients who develop digitalis toxicty. Less 
frequently, photophobia, scotometa, 
blyopia, and even blindness may ocear.! 

The mechanisms by which these visual 
disturbances are produced are mət clear. 
Wagener and his co-workers? felt that the 
cardiac glycosides caused a toxic effect di- 
rectly upon the optic nerve. Sprague and as- 
sociates? and Turtz’ believed that the visual 
symptoms resulted from a toxic amblyopia. 

Langdon and Mulberger® conclaled that 
the visual disturbances arose from he cere- 
bral cortex rather than from the o» ic nerve 


am- 


. Radioactive digitalis spread diffusely throughout the 


or retina. Changes in the cerebral cortex and 
spinal cord have been produced in cats with 
toxic doses of digitalis.’ 

Other investigators feel that the site of 
visual disturbances is the retina. Denden!’ 
found electroretinographic changes in a pa- 
tient with visual symptoms secondary to dig- 
italis toxicity. Gibson, Smith, and Alpern," 
using electroretinograms, foveal photopic 
spectral sensitivity, and dark adaptation, con- 
cluded that digitalis acts directly upon the 
retina. These authors demonstrated a selec- 
tive disturbance in the red-cone color system. 
Lufkin and his co-workers? using tritiated 
digoxin, showed that the cat retina has a 
marked affinity for the drug. 

Robertson, Hollenhorst, and Callahan‘ 
found abnormal receptor function in pa- 
tients with digitalis toxicity. These same au- 


thors later found an elevation of dark adap- s 


tation in subjects maintained on non-toxic 
doses of long-term digitalis.!? These elevated 
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Fig. 3 (Lissner, Greenlee, Cameron, and Goren). Radioactive digitalis between the extraocular muscle 
bundles but not within the muscle fibers (M). The sclera (S) is free of radioactivity. 


thresholds returned to normal after digitalis 
was discontinued. They felt that digitalis can 
disturb the receptor cell and interfere with 
the function of the visual cortex, ciliary 
body, and cornea. 

In addition to the well-known clinical 
symptoms of digitalis toxicity, interest in the 
cardiac glycosides received great impetus 
when it was found that digoxin reduces 
aqueous humor inflow and intraocular pres- 
sure in man." It was believed that digoxin ex- 
erts its effect by inhibiting the enzyme Na- 
K-ATPase in the ciliary body. Studies by 
Bonting, Simon, and Hawkins’® revealed 
high concentration of Na-K-ATPase in the 
ciliary body in both cat and man. It was felt 
that Na-K-ATPase was a significant factor 
in aqueous humor production.! This enzyme 
is involved in active transport mechanisms. 
After a cell has been depolarized, Na-K-AT- 
Pase facilitates the pumping out of excess 
sodium ions from the cell and potassium ions 


back into the cell, thereby preparing the cell 
for further excitation. 

Smith and Mickatavage! found that the 
topical application of various cardiac glyco 
sides caused a slight decrease in intraocular 
pressure, but that these drugs caused a toxic 
keratopathy. Peczon’® showed that systemi- 
cally administered digitalis had only a small 
questionable effect on intraocular pressure in 
man. Although the cardiac glycosides have 
been found to be of little clinical value in the 
treatment of glaucoma, the research implica- 
tions of these drugs in the study of aqueous 
humor dynamics are significant.” 

By using both autoradiographic and scin 
tillographic techniques in the present investi 
gation, we are able to support the theory tha! 
digitalis causes its toxic effects by direct ac 
tion upon the retina. However, unlike previ 
ous studies in which the receptor cell was 
considered to be the site of action, this work 
points to the inner layers of the retina, espe- 
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). Radicactivity throughout the conjunctiva. The epi- 


thelium (E), connective tissue (C) and vein (V) contain radioactive digitalis. 


cially the ganglion cells, as the birding site 
of digitalis. It is true, however, thzt the lo- 
calization of a drug in a cell does mt neces- 
sarily imply that the drug acts on tat spec- 
ific cell, The concentration of a d-ug in a 
particular tissue is not necessarily related to 
its pharmacologic activity. Minima! amounts 
of digitalis were seen in the outer re inal lay- 
ers and receptor cells. Autoradiographic 
studies done at varying time intervals after 
digitalis administration failed to dem onstrate 
significant amounts of radioactivitf in any 
area of the retina except the inner layers, es- 
pecially the ganglion cells. While digitalis 
may diffuse throughout the retina, this study 
shows that the drug is rapidly bourd to the 
ganglion cell. High concentrations e^ Na-K- 
ATPase have been found in the retima, espe- 
cially in the rod fraction.?° Possibly, digitalis 
acts by inhibiting the action of N2- K-AT- 
Pase in restoring the ionic gradients in the 
ganglion cell. However, an attempt to find 


Na-K-ATPase in the ganglion cell has not 
yet been successful. Further investigation is 
being conducted in this area. 

Significant amounts of digoxin were also 
found in the iris. A definitive ciliary body 
was not found in the rat eye but iris pro- 
cesses were abundant. Radioactivity was 
found evenly dispersed throughout the iris 
processes and a specific cellular binding site 
coulc not be visualized autoradiographically. 
Lufkin and his associates!? also found rela- 
tively high concentrations of tritiated di- 
goxin in the ciliary body and iris of cats. 
These findings support the thesis that di- 
goxin acts upon the secretory mechanisms by 
inhibiting Na-K-ATPase and thereby de- 
creases aqueous inflow. 

Using autoradiographic techniques, no 
digitalis was found in various sections of op- 
tic nerve, brain, sclera, lens, cornea, or ocular 
fluids. Although small quantities of digitalis 
were found in these tissues with scintillo- 
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OPHTHALMIC MINIATURE 


"Now, attend, Mr, Weller,” said Serjeent Buzfuz, dipping a large pen 
into the inkstand before kim for the purpose of frightening Sam with a 
show of taking down his answer. “You were in the passage, and yet saw 
nothing of what was gong forward. Have you a pair of eyes, Mr. 


Weller?” 


“Yes, I have a pair of ees,” replied Sam, "and that’s just it, If they wos 
a pair o' patent double million magnifyin' gas microscopes of hextra 
power, p'raps I might be able to see through a flight o’stairs and a deal 
door ; but bein’ only eyes, you see, my wision’s limited.” 


Charles Dickens 
The Pickwick Papers, 1836-7 


METHOD OF CORRECTION OF TARSAL ECTROPION 
J. H. Warre, M.D. 


Newark, New Jersey 


The term tarsal ectropion is used by Fox? 
to describe lower eyelid eversion that is lim- 
ited to the tarsal-containing portion only. It 
has sometimes been described as spastic ec- 
tropion, a term which, according to Duke- 
Elder,? erroneously relates its development 
to spasm of the marginal fibers of the orbic- 
ularis muscle and which should be reserved 
for those cases of ectropion occurring in 
young people and characterized by a facile 
reduction. Tarsal ectropion (Fig. 1) cannot 
be reinverted by manual reduction. 

In tarsal ectropion, Fox further observes 
that there is no relaxation of the tissues of 
the eyelid below the tarsus as in senile ectro- 
pion. Further, an actual shortage of skin ap- 
pears to develop (Fig. 2). The following 
technique uses the skin to reinvert the tarsus. 


TECHNIQUE 


Two traction sutures are first placed 
through the margin of the lower eyelid and 
traction is exerted in an upward direction. A 
horizontal incision is then made through the 
skin about 4 mm below and parallel to the 
margin of the lower eyelid, preferably in the 
line of a skin fold. The incision should extend 
over the middle two-fourths of the eyelid. The 
skin above and below the incision is carefully 
freed from the underlying orbicularis muscle 
( Fig. 3). It is important that adequate mobil- 
ization of the skin below the incision be ob- 
tained. Dissection is then carried upward 
between the folded lavers of the orbicularis 
until the inferior border of the tarsus is 
reached (Fig. 4). The orbicularis is incised 
at this point and the inferior border of the 
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Fig. 1 (White). Preoperative appearance of tarsal 
ectropion. 








CONJUNCTIVA 
SEPTUM 
X TARSUS 
7 
h ORBICULARIS 
175 
Fig. 2 (White). Diagramatic cross-section of tarsal 
ectropion. 


tarsus is exposed for its entire length (Fig. 
5). Three double-armed sutures of 5-0 silk are 
inserted horizontally in the inferior border of 
the tarsus, one in the midline and one to each 
side. The sutures are then brought out through 
the skin below the incision line. The distance 
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Fig. 3 (White). Skin freed from orbicuzris muscle. 





Fig. 4 (White). Incision of orbicularis to reach 
lower border of tarsus. 
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Fig. 5 (White). Lower border of tarsus dissected 
free. 


of the suture from the incision is usually 
about 2 mm, but this distance may be varied 
according to the need for inversion. Over- 
correction, with consequent dragging down 
of the lower eyelid margin, should be 
avoided. Each suture is passed through a peg 
of rubber tubing and pulled tight (Fig. 6). 
Overcorrection and undercorrection can be 
adjusted, if necessary, by replacement of the 
sutures. Finally, the sutures are tied over the 
rubber pegs. They should be left in place for 
approximately 10 days. The skin incision is 
closed with interrupted silk sutures which 
may be removed after five days. The postop- 
erative appearance after removal of all su- 
tures is shown in Figure 7. 

The result of this procedure is that the 
lower border of the tarsus becomes firmly at- 
tached through the opening in the orbicularis 
to the skin beneath the incision, thus correct- ° 
ing the ectropion. 

Eight such procedures have now been per- 
formed, with satisfactory reinversion of the 
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tarsus in all. In one case residual horizontal 
eyelid laxity required bilateral correction by 
the Kuhnt-Szymanowski procedure. In an- 
other case residual eyelid laxity was cor- 
rected at the time of the original surgery by 
a modified Szymanowski procedure, This 
was achieved by extending the horizontal 
skin incision 2 cm in an upward and lateral 
direction and then making a downward ver- 
tical incision in the usual manner. 


DISCUSSION 


Procedures such as the Kuhnt-Szyma- 
nowski operation which exert their effect by 
horizontal shortening of the eyelid do not 
correct advanced cases of tarsal ectropion 
where the defect is in a vertical direction. 
They may even make the ectropion worse by 
fixing the tarsus more tightly in its everted 
position. 

Shortening of the orbital septum would 





Fig. 6 (White). Insertion of sutures through tarsus 
and skin. 
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Fig. 7 (White). Postoperative appearance 10 days 
after surgery. 


appear to be one logical approach to the 
problem. Jones and associates? describe a 
method of tucking the orbital septum for the 
correction of senile entropion. In one case of 
tarsal ectropion, satisfactory inversion was 
obtained by this method, but the lower erelid 
was drawn down well below the normal posi- 
tion. This result appears to be the resu t of 
failure to resolve the problem of lack of skin 
in the lower eyelid. 

The technique described earlier is an ex- 
tension of the Snellen suture technique.* It 
transfers the pull of the skin from the upper 
margin of the tarsus to the anterior lower 
border. This reinverts the tarsus around its 
horizontal axis through the medial anc lat- 
eral palpebral tendons. Any further down- 
ward pull of the skin holds the tarsus in its 
vertical position. 


SUMMARY 


To correct tarsal ectropion, the lower edge 
of the tarsus is exposed through a horizontal 
skin incision. This edge is sutured te the 
skin below the incision. Subsequent down- 
ward pull of the skin reinverts the tarsus. 


REFERENCES 


1. Fox, S. A.: Marginal (tarsal) ectropion. Arch 
Ophth. 63 :660, 1960. 

2. Duke-Elder, S.: Textbook of Ophthalmology, 
vol. 5. The Ocular Adnexa. St. Louis, C. V. Mosby, 
1952, p. 5188. 

3. Jones, L. T., Reeh, M. J., and Tsujimura, 
J. K.: Senile entropion. Am. T. Ophth. 55:463. 1963. 

4. Fuchs, H. E.: Textbook of Ophthalmology, 
5th ed. London, Lippincott, 1917, p. 957. 





GOLDENHAR’S SYNDROME AND PHOCOMELIA 


CASE REPCET AND ETIOLOGIC CONSIDERATIONS 


M. S. MANDELCORN, M.D., S. Mern, M.D., AND J. CARDARELLI, M.D. 
Toronto, Canada 


Goldenhar’s syndrome,’ in which epibul- 
bar dermoids are associated with «ar abnor- 
malities, is one of four syndromes in which 
congenital malformations that involve the 
eye result from an abnormal development of 
the first, or first and second, branchial 
arches.? The others are Franceschetti-Klein 
(Treacher Collins), and the Pierre Robin, 
and Hallerman-Streiff syndromes. Although 
sometimes showing a few marifestations 
seen in  Franceschetti-Klein's syndrome, 
which is a dominantly inherited -ondition, 
Goldenhar's syndrome is an entire y distinct 
clinical entity.*? In all cases Geldenhar’s 
syndrome is sporadic and nonfarilial; its 
etiology is unknown. 

This paper describes the occurrence of 
phocomelia m a patient with Gcldenhar’s 
syndrome, an association not previously re- 
ported. The features of this case are »resented 
in detail in an attempt to throw sor: light on 
the etiology of the syndrome. 


CASE REPORT 


The patient, a boy, was first admitted to the 
Hospital for Sick Children, Toronto, at the age of 
two and one-half years for investigation of skeletal 
malformations and recurrent vomiting. His mother, 
was 21 years old at the time of his bmth. In the 
seventh week of gestation, unaware thet she was 
pregnant, the mother had developed abdominal 
pains, nausea, and vomiting for which she had taken 
three pills thought to be Midol (acetyl sal cylic acid, 
phenacetin, caffeine, and cinnamylephedrim). A few 
days later she was treated for a threatened abortion, 
but the pregnancy continued. In the 10th week she 
had an appendectomy. The operation vzs without 
complication, and the rest of the pregnancy was un- 
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eventful; the patient was born at term and delivery 
was normal. 

On admission the child was alert and intelligent, 
of average height and weight for his age. His right 
arm consisted of a hypoplastic humerus, short ulna, 
three metacarpals, and two fingers. His left arm 
consisted of a normal humerus, short ulna, four 
metacarpals, and four fingers (Fig. 1). On the 
right side of the face he had a preauricular skin 
tag, atretic external ear canal, and poorly formed 
pinna (Fig. 2). He had a grade I presystolic mur- 
mur at the left sternal border. 

Eye examination revealed a fleshy, yellowish tu- 
mor of the bulbar conjunctiva of the right eye and 
a coloboma of the right upper eyelid. 

The chromosome pattern was normal male 
(46XY) and routine laboratory tests on blood and 
urine gave normal results. Spinal roentgenograms 
showed a spina bifida; an intravenous pyelogram 
demonstrated hypoplasia of the left kidney and a 
normal right kidney; and an upper gastrointestinal 
series revealed partial obstruction of the third stage 
of the duodenum. Exploratory laparotomy showed a 
partially annular pancreas, incomplete rotation of 
the cecum, and a partial duodenal stenosis. In order 
to relieve the partial obstruction of the small bowel, 
a duedeno-duodenostomy was performed. 

Surgical treatment of the eye lesions was post- 
poned because of the surgery on the small bowel. 

At the age of five years the boy was readmitted 
for treatment of his eye problems. His general 
clinical condition was unchanged. His visual acuity 
was 20/30 in the right eye (refractive error +1.50 
sph. D +3.50 cyl. ax. 110) and 20/20 in the left 
(refractive error +1.00). The corneal diameters 
were 10.0 mm in the right eye and 10.5 mm in the 
left. A fleshy, yellowish, noncystic mass involved 
the lewer half of the temporal bulbar conjunctiva 
of the right eye and barely encroached on the limbus 
(Fig. 3). The coloboma of the right upper eyelid 
was unchanged (Fig. 4), and further examination 
revealed no other ocular abnormality. At operation 
the conjunctival tumor was totally excised. 


DISCUSSION 


The patient described in the original arti- 
cle by Goldenhar* had epibulbar dermoids, 
accessory auricular appendages, and a con- 
genital auricular fistula, anomalies resulting 
from faulty development of the first and sec? 
ond branchial arches and the first branchial 
cleft. Other manifestations of the syndrome 
include coloboma of the upper eyelid, anti- 
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Fig. 2 (Mandelcorn, Merin, and Cardarelli). The 
patient at two and one-half years of age. Note the 
malformed right auricle and the preauricular skin 
tag. 


mongoloid slant of the palpebral fissures, 
microphthalmos, microcornea, coloboma of 
the uvea, hypoplastic upper and lower jaw, 
microtia, and macrostomia.!? In the 50 or so 
reported cases of Goldenhar’s syndrome, 
however, several malformations are also de- 
scribed that involve structures other than 
those derived from the branchial arches. 
Anomalies of the cervical vertebrae, for ex 
ample, are so common that Goldenhar's syn- 
drome 1s often called the oculo-auriculo-ver 
tebral dysplasia.**** Other systemic, skeletal, 
neurologic and cardiovascular anomalies oc- 
cur, including Duane’s syndrome," heart 
disease,!:!? cleft palate," mental retarda- 
tion, * hydrocephalus, meningoencephalo- 
cele, and B-group chromosomal disorder. 

The broad nature of the syndrome 1s espe- 
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Fig. 1 (Mandelcorn, Merin, and Cardarelli). The 
patient at two and one-half years of age. Note the 
abnormalities of the upper limbs. 





620 AMERICAN JOURNAL OF OPHTHALMOLOGY 





right eye of the patient at five years o! age, show- 
ing an epibulbar dermoid. 


cially wel. ilustrated in the present case, 
where the patient not only had ‘he typical 
eye and ear anomalies leading to tæ diagno- 
sis of Goldenhar’s syndrome, bu: also had 
phocomeliz, renal hypoplasia, a partially an- 
nular pancreas, incomplete rotation of the 
cecum, anc duodenal stenosis. These findings 
emphasize that in the managemen: of every 
case of Goldenhar's syndrome one must sus- 
pect and search for the presence of other 
systemic malformations. 

Broadening the view of Goldenaar's syn- 
drome to admit the generalized malforma- 
tions is important with regard to the etiol- 
ogy. To date, those authors who consider 
Goldenhar’s syndrome solely as a branchial 
arch malformation have come to re definite 
conclusions about etiology. Only zaree au- 
thors have suggested possible causes. despite 
the many cases reported. Smithels'* re- 
ported a case of Goldenhar's syndome in 
which the patient's mother had developed in- 
fluenza in the sixth week of gestatiea. Lade- 
karl'^ reported on the occurrence of Golden- 
har's syndrome in a patient whose mother 
had had a cholecystogram in the fourth week 
of gestation. In the case repcrted by 
Zweymüller ard Stur,!'* the patient's mother 
had had rubella in the eighth week cf preg- 
nancy. Our case leads to the hypothesis that 
the etiologic agent was active during he sev- 
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enth week of gestation—that is, when the pa- 
tient’s mother suffered from the abdominal 
pains and the threatened abortion and also 
ingested the three pills. This hypothesis of 
an external agent acting on the embryo dur- 
ing the seventh week of gestation can easily 
account for all the malformations seen in our 
patzent—the ocular and external ear defects, 
the phocomelia, the renal atrophy, and the 
ducdenal stenosis—because the development 
of all the affected structures normally occurs 
in the embryo at the same time, the seventh 
week. The branchial arches involved in 
Goldenhar’s syndrome appear in the sixth 
week of gestation, but disappear by the 
eighth week when their derivatives, such as 
the ear, face, and eyelids, have differentiated. 
Similarly, in the sixth week, when the intes- 
tinal loop enters into the umbilical cord, the 
duodenal epithelium proliferates to occlude 
the lumen until the eighth week, when vacuo- 
laticn restores a continuous lumen. By the 
seventh week, also, the metanephros has 
formed and the upper arm, forearm, and 
hand have separated from the trunk." 


Clearly, one agent acting during the seventh 
week could easily have caused all the malfor- 
mations seen in the present case. 





Fig. 4 (Mandelcorn, Merin, and Cardarelli). The 
right eye of the patient at five years of age, show- 
ing a notching of the right upper eyelid. 
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The main skeletal abnormality in our pa- 
tient was phocomelia, a malformation typi- 
cally seen in “thalidomide babies.” Even 
though those cases of phocomelia described 
before the thalidomide period were never as- 
sociated with ocular abnormalities,!* we can- 
not neglect the possibility that in the present 
case thalidomide was the cause of the pho- 
comelia and the Goldenhar’s syndrome. The 
case history, however, did not record any 
ingestion of thalidomide ; and, although thal- 
idomide does produce ocular abnormalities, 
Goldenhar’s syndrome has never been de- 
scribed in thalidomide-damaged children. 

We believe that in this case Goldenhar’s 
syndrome was caused by a noxious agent ac- 
tive during the seventh week of gestation. 
What this teratogenic factor was, we cannot 
be sure. It might have been the same agent 
that caused the threatened abortion. It might 
have been the drug which the mother inges- 
ted, whether this was a mixture of acetyl sal- 
icylic acid, phenacetin, caffeine, and cinna- 
mylephedrine as claimed, or thalidomide, as 
might be suspected from the phocomelia. It 
might have been a virus as suspected in 
Smithells"? and Zweymüller and Stur's!? 
cases. Whatever the agent might have been, 
our findings imply that it acted on the embryo 
during the seventh week of development. 


SUMMARY 


Goldenhar's syndrome, associated with 
phocomelia and intestinal and renal malfor- 
mations, was seen in a two and one half year 
old boy. Tn the seventh week of gestation the 
mother had ingested an analgesic drug for 
abdominal pains, and this was followed by a 
threatened abortion. The concept is advanced 
that Goldenhar's syndrome consists of a 
group of generalized rather than localized 
malformations, and it 1s suggested that Gold- 
enhar's syndrome is caused by an external 
teratogenic agent acting in the seventh week 
of embryogenesis. 
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A TECHNIQUE FORK VISUAL APPRAISAL OF MENTALLY 
RETARDED CHILDREN 


LAWRENCE J. Lawson, JR., M.D., AND GnEG ScHoors, M.D. 


Evanston, Illinois 


Because o: their intellectual hancicap, it is 
of utmost importance that visual d=ficiencies 
of retarded children be recognized and cor- 
rected to provide maximum potential for 
learning. Unfortunately, many of these chil- 
dren have never had a visual examination ; 
further, if one is performed, re=ble data 
may be difficult to obtain. The child may be 
difficult to deal with, and frequent!y the oph- 
thalmologist does not have a sacisfactory 
method of examination in this sitwation. In 
working with a group of children with men- 
tal handicaps, we developed a practical sys- 
tem for their visual evaluation which we 
have described in this paper. 


METHODS 


A group of 103 day students was exam- 
ined from the Orchard School for mentally 
handicapped children in Skokie, Illinois. 
These students, whose mental retareation re- 
sulted from various causes (Table 1), 
ranged in age from three to 22 years; each 
child's intelligence quotient was @ or less. 
The schoo! nurse devised a routim= for fa- 
miliarizing the students with the ger eral pro- 
cedure to be used in the examina: on. This 
resulted in a definite reduction of soprehen- 
sion and permitted the children tc be more 
cooperative, thus allowing a more -horough 
and accurate appraisal, The tests sere per- 
formed in the Eye Clinic of Evan: on Hos- 
pital at a time when other activities were not 
scheduled :n order to provide a qr eter and 
less disturbing environment. Each child was 
examined alone, with the nurse trom the 
school in attendance for identifica ion and 
reassurance. Because these childrea gener- 
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TABLE 1 


CAUSES OF MENTAL RETARDATION 


Down’s syndrome 33 
Unknown 29 
Brain damage 13 
Non-verbal 9 ° 
Verbal 4 
Cerebral palsy 11 
Cerebral dysgenesis 3 
Postencephalitis 4 
Rh factor 3 
Cerebral ataxia 3 
Cranial dysostosis 2 
Microcephalos 1 
"Battered child" syndrome 1 
Total 103 


ally have a short attention span and are eas- 
ily distracted, the test procedures were per- 
formed rapidly. When a test proved beyond 
the comprehension of a child, it was elimi- 
nated and the next procedure presented. 

Tae initial approach was a general ap- 
praisal of the eyes and adnexa. Visual acuity 
was then recorded. Lippmann! has stated 
that young children do not have the concept 
of direction and therefore the illiterate “E” 
is usually unreliable. He also reported that 
these children require identification of one 
symbol at a time. These statements were 
confirmed in our study. “Pictographs” utiliz- 
ing symbols familiar to children, as devised 
by Allen,” were attempted, but these children 
were unable to recognize these symbols and 
so another method was developed. We at- 
tempted the use of the Stycar test,** which 
employs cut-out symbols placed on a table to 
be matched with similar objects at a distance. 
This system did not prove successful because 
children with mental retardation frequently 
do not comprehend the concept of “likeness’* 
or similarity. 

Since most of the children could recognize 
food items (and often no others), selected 
items from the Peabody series? were photo- 
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graphed in color to provide a series of 2X2 
slides to be used with a projector. Because of 
the resolution of the projected picture, 
smaller symbols could not be satisfactorily 
reproduced. We therefore designed a wall 
chart printed in color using the food items, 
(apple, banana, “hot dog," and ice cream 
cone) calibrated for the standard 20-foot 
distance.* Each symbol can be framed by an 


» * The chart used in this study may be ordered as 
*Apple Chart" from Medical Contact Lens Service, 
1225 Circle Tower, Indianapolis, Indiana 46204. 


E UM 


Fig. 1 (Lawson and Schoofs). Wall chart, printed 
in color and calibrated for the standard 20-foot dis- 
tance, devised to test mentally retarded children. 
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TABLE 2 
METHODS OF DETERMINING VISION 


Technique No. Children 
Snellen 27 
"E" game 14 
Food pictures 36 
Could not test 26 


adjustable framer to stimulate attention. 
This method proved successful in a high per- 
centage of cases, (Fig. 1) 

Ocular muscle coordination and the fusion 
status were then ascertained when possible, 
utilizing the Worth 4-dot, the Maddox rod 
and the Wirt Stereotest. Prism cover tests 
were also used. All of the children had -eti- 
noscopy performed under cyclopegia. The 
use of the refractor or trial frame was zen- 
erally too frightening to the child. There- 
fore, either the loose lenses or the Foster ret- 
inoscopy rack was used ; these methods were 
preferred because of their rapidity, aad a 
fairly accurate measurement was possible in 
the majority of cases. The ocular fundi were 
examined for defects by indirect opkthal- 
moscopy, which proved to be vastly superior 
to the direct method because it enabled us to 
perform the examination without touching 
the child. 

RESULTS 


With the system described above, we were 
able to determine the visual acuity of a sig- 
nificant number of this group of menta ly re- 
tarded children. (Table 2) Unfortunately, 
there remain some children for whom no 
system yet devised is satisfactory. In cur se- 
ries there were 18 children who initially had 
less than 20/70 uncorrected vision in their 
better eye (sight-saving cut-off level). 15 of 
whom could be corrected to better acuity. 
These children had not previously beea iden- 
tified as having visual problems. Only 28% 
of our children were considered to be oph- 
thalmologically normal, whereas in a zeneral 
school population approximately 7596 are 
usually found to be without visual motor or 
sensory difficulties. 

A total of 44 children had significant re- 
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TABLE 3 


TYPES OF REFRACTIVE ERR@ES 








Condition No. Eyes 

Hyperepia 

1.00-2.00 diopters 6 

2.25-4.75 diopters 24 

Over 5 diopters 9 
M yepia 

1.90-2.00 diopters 6 

2.25—4.75 diopters 6 

Over 5 diopters 5 
Astigmatism 

1.00—2.00 diopters 9 

2.25-4.75 diopters 21 

Over 5 diopters 2 
Tota. 88 


fractive errors (Table 3). In 25 of these the 


visual defects were unknown to the school or 
to the parents, and required corrective 
lenses. There were 19 children who were al- 
ready wearing glasses, nine of wham needed 
significant changes in the power of their 
spectacles. 

There were 33 of the 103 children who 
had some degree of ocular muscle imbalance 
(Table 4). This incidence is almost 10 times 
that of a normal population of ‘his age 
group. There were nine students wit an am- 
blyopic eye who had never received treat- 
ment, and the majority of the parent: had no 
previous knowledge of the condition. There 
were 18 with definite esotropia amd four 
with significant esophoria. Six child-en had 
a constant exotropia, and four had an inter- 
mittent exotropia. Two children had had 
previous eye surgery. 


CONCLUSIONS 


The results of our study demonstrate the 
need for an ophthalmic appraisal of the men- 
tally retarded child. These children have a 
high incidence of visual defects which may 
influence their level of functioning. espe- 
cially in a learning situation. The need for 
treatment of a visual defect must be :adivid- 
ually determined and the school alerte! to the 
special problems and visual needs of the 
child. 
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SUMMARY 


A group of 103 mentally retarded children 
varying in age from three to 22 years were 
examined for visual difficulties. Because of 
the inability to determine the visual acuity in 
many of these children by any available tech- 
nicue, a chart was designed utilizing food 
items printed in color and calibrated for the 
standard 20-foot distance. By this method, a 
substantial number of children can be added 
to those in whom the visual acuity can be de- 
termined. Only 28% of our children were 
considered ophthalmologically normal as 
contrasted to the approximately 75% in a 
normal school population. Among other ocu- 
lar findings, 44 had significant refractive er- 
rors, 33 children were found to have ocular 
muscle imbalance, and there were nine stu- 
dents with an amblyopic eye. 
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TABLE 4 
MISCELLANEOUS VISUAL FINDINGS 


Nystagmus 1 
Partial blepharoptosis 

Marginal blepharitis 2 
Microphthalmos 

iris atrophy 

Brushfield spots of iris 1 
Corectopia 

Zonular cataract 

Posterior lenticonus 

Cataracts 

Retinopathy 

Medullated nerve fibers 

Optic atrophy 

Hemianopsia 


ee POR RE OO ON © 


BLEPHAROPTOSIS, BLEPHAROPHIMOSIS, EPICANTHUS INVERSUS, 
AND TELECANTHUS—A SYNDROME WITH NO NAME 


Rocer Komy, B.A., AND PauL E. Romano, M.D. 


Chicago, Illinois 


Over the past 50 years, there have been 
numerous reports’? of the triad of blephar- 
optosis, blepharophimosis, and epicanthus 
inversus. The consistency of the triad and its 
hereditary background make it a true clinical 
syndrome, and yet it has escaped both colia- 
tion and appellation over the years. 

This paper presents a collection and com- 
parison of all cases previously reported. We 
think these illustrate that a fourth finding, 
telecanthus, is so consistent that it should be 
added to the triad. A family with this syn- 
drome and several associated features not 
previously described is also reported. 

In 1921, Komoto* described the first case 
with the triad, a patient who had, in addition, 
wide set eyes, ectropion, excessive brow 
hair, and hypoplasia of the caruncle and 
plica semilunaris. Three unspecified relatives 
of this patient were reported to have the 
same disorder. 

Later that same year, Dimitry? reported a 
family with “blepharophimosis.” He did not 
specify other findings, but from the photo- 
graphs accompanying his report, it appears 
that this family had the complete triad. Dim- 
itry did, however, trace the pedigree of the 
“blepharophimosis,” which is the first and 
longest (after revision by Owens in 1960) 
pedigree of this syndrome (Fig. 1). In this 
pedigree, the syndrome appears in both 
sexes and is transmitted as a Mendelian 
dominant characteristic, This mode of inher- 
itance is now well documented. 

Since these early descriptions, 125 addi- 
tional cases were reported. Of these, 12 were 
male, six were female, and in 107, sex was 
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unspecified. A familial association appeared 
in 37, while two were definitely nonfamilial ; 
in the remaining 86 cases, the possibility of 
familial association was not specified. 

The three primary features of this syn- 
drome are reported or evident in all cases. 
These findings tend to accentuate one an- 
other—their total effect is to constrict the 
palpebral fissure by reducing it in both height 
and width. 

Numerous other findings are reported 
which are either compensatory responses or 
coexistent deformities. The levator palpe- 
brae superioris is markedly hypoactive and 
fibrotic.*? There is also a hypoplasia of the 
tarsal plates of the upper eyelids.*!'9^'* To 
compensate for the blepharoptosis, these pa- 
tients assume a characteristic posture with 
the head tilted backward and the chin arched 
upward. The eyelids are covered by remark- 
ably smooth skin without eyelid folds.^^ 
Several authors found deficient amounts of 
skin in both eyelids at surgery.!*'* Vertically 
increased eyebrow width has been observed 
12,1415 and is attributed to a stretching of 
hair-bearing skin with constant contraction 
of the frontalis muscle. There are two 
changes associated with the epicanthus in- 
versus—an increased length of the medial 
canthal ligament!?191739 and a lack of the 
normal depression seen at the internal can- 
thus.1218 The caruncle and plica semilunaris 
are secluded to varying degrees beneath the 
epicanthal fold and usually have a hypoplas- 
tic appearance. 

Abnormalities of the eyelid margin are 
frequently seen. The upper margin is char- 
acteristically S-shaped,!?^1€5? while the lower 
margin has a concavity downward, particu- 
larly in the lateral aspect, with or without 
slight  ectropion.t!?:6!73" "Two authors 
found an inequality in the lengths of the up- 
per and lower eyelids when measured at 
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Fig. 1 (Kohn and Romano). Oimitry's original pedigree after revision by Owens." 


their margins.^'^ Trichiasis was p-esent on 
several occasions.?: 

The lacrimal system is often affe-ted. Nu- 
merous reports describe a lateral displace- 
ment of the lower punctum, and tv» authors 
also describe a medial displacemert of the 
upper punctum.*?? Other variations such as 
stenosis of all canaliculi," elongatien of the 
horizontal canaliculi,^!? and puncta! redupli- 
cation??? are noted. 

Microphthalmos is described br one au- 
thor,? and there are two reports ef diver- 
gent strabismus and nystagmus.” * As in 
simple blepharoptosis, underaction of the su- 
perior rectus and limitation of upward gaze 
are often found in this syndrome. No other 
muscle deficits are reported, with t= excep- 
tion of the inferior rectus—repre--nted by 
limitation of downgaze.? Visual distur- 


bances and amblyopia are considered uncom- 
momn?%80 

Several deformities of the facial bones are 
often seen in association with this syndrome. 
Mary authors describe the root of the nose 
as being flat and broad, while one author also 
note a boney deficiency in the supraorbital 
rim and brow.'* There are two isolated re- 
ports of a high arched palate.'? Addition- 
ally, one study recorded 10 cases with “lop 
ears" (i.e., ears with an overhanging helix). 

In contrast to their somewhat obtunded 
appearance, the mental status of individuals 
with this syndrome is usually normal, but 
some develop secondary psychological prob- 
lems as a result of their cosmetic handi- 
cap te 

The hereditary pattern of this entity is 
well documented.*-®®10-13,21,26,31 Tt is por. 
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mally transmitted as an autosomal dominant 
with essentially 10096 penetrance. Although 
seen in both sexes, it occurs more commonly 
in the male and is expressed more commonly 
through the male. Pedigrees have been re- 
corded in eight families. All chromosome 
studies have been negative and a metabolic 
anomaly has not been discovered. 

The surgical management of this con- 
dition is well covered in the current litera- 
ture, and is beyond the scope of this 
Surgery should be 
undertaken early enough to prevent depriva- 
tion amblyopia, a possible sequela of severe 
blepharoptosis. 

Throughout the literature the syndrome is 
constantly described as a triad consisting of 
blepharoptosis, blepharophimosis, and epi- 
canthus inversus. We feel it should be con- 
sidered a tetrad since telecanthus is also in- 
variably present. 

The term, telecanthus, was originated and 
defined by Mustardé^?* as an increased dis- 
tance between the internal canthi. In primary 
telecanthus, this increase is clinically appar- 
ent, but there is no true hypertelorism (1.e., 
no radiologic evidence of increased distance 
between the orbits). Secondary telecanthus is 
an increased distance in the presence of true 
hypertelorism. 


paper ':9:10,16,15,23,25,85 
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In virtually every case report reviewed, 
the triad was reported in association with ei- 
ther “increased intercanthal distance," “hy- 
pertelorism," ‘“pseudohypertelorism,” “in- 
creased distance between the eyes,” or else 
such an increase in distance between the eyes 
was apparent from photographs. Since tele- 
canthus is always present in hypertelorism 
(according to Mustardé*) and is synonymous 
with increased intercanthal distance, telecan- 
thus may be said to have been present in all 
cases and the syndrome should be defined as 
a tetrad including it. 


CASE REPORTS 


A family demonstrating this syndrome 
was recently seen at Children's Memorial 
Hospital Eye Clinic of Northwestern Uni- 
versity. We examined three of these chil- 
dren, brothers, and obtained the pedigree 
from their unaffected mother. Our pedigree 
(Fig. 2), comprising four generations, con- 
sists of 30 individuals (19 males and 11 fe- 
males). Sixteen of the 30 are affected (12 
males and 4 females), closely approaching 
the classical 5096 ratio of an autosomal dom- 
inant characteristic. 

Case l—This eight-year-old white boy (Figs. 


3-5) was noted to have "small eyes" at birth. His 
condition is unchanged, but the family has consis- 
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Fig. 2 (Kohn and Romano). Pedigree of the propositi through four generations. 
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Fig. 3 (Kohn and Romano). Photographs of the three propositi in 1963 (left to right: Case 2, Case 1, 
and Case 3) at the ages of five, one, and If years, respectively. 





* 


Fig. 4 (Kohn and Romano). Photograpks of the three propositi in 1970 (left to right: Case 2, Case 
1, and Case 3) at the ages of 12, eight, and 17 years, respectively. 
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tently refused surgery. Best corrected visual acuity 
is RE: 20/200, LE: 20/50 (RE: +2.00 sph.o+ 
2.00 cyl. ax. 95° and LE: +2.50 sph. 4-175 cyl. ax. 
90°). Blepharoptosis, blepharophimosis, epicanthus 
inversus, and telecanthus are present bilaterally and 
symmetrically. The blepharoptosis is severe, as the 
upper eyelid crosses the cornea at the lower third of 
the pupil (in primary position) and levator action is 
essentially absent (with frontalis immobilized). No 
eyelid folds are apparent, the tarsal plates feel mod- 
erately hypoplastic, and the skin overlying the upper 
eyelids is smooth and somewhat atrophic. Both eye- 
brows show increased vertical width. Blepharophi- 
mosis is evidenced by a narrowing of the palpebral 
fissure, both horizontally and vertically (even when 
frontalis action is maximal). Both caruncle and 
plica semilunaris are hypoplastic and secluded 
beneath the epicanthus inversus fold. Telecanthus 
is clinically present, although the interpupillary dis- 
tance is unremarkable at 49 mm. The upper eyelid 
margins assume an S-shape, but the lower eyelid 
margins are essentially normal. The puncta are nor- 
mal in appearance and abnormal in location—the 
lower displaced laterally with respect to the upper 
which appears displaced medially. The nasal bridge 
is flat, but bone structure is normal at the supraor- 
bital rims and brows. Both corneal diameters are 10 
mm without other evidence of microphthalmos. An 
esotropia of 20 diopters for near and distance is noted 
by the Hirshberg and Krimsky tests, along with 
horizontal endpoint nystagmus. A limitation of duc- 
tion is present in the field of action of both superior 
recti, while there is overaction of both inferior 
obliques. Fundi are entirely normal. There are two 
additional striking characteristics—a high arched 
palate and low set ears with deformed pinnas (cupped 
ears). The child’s mentality and school performance 
are appropriate for his age. 








Fig. 5 (Kohn and Romano). Case 1. 
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Fig. 6 (Kohn and Romano). Case 2. 


Case 2—This 12-year-old white boy (Figs 3, 4, 
and 6) was also noted to have “small eyes" since 
birth. Surgery is consistently refused by the family. 
Best corrected visual acuity is RE: 8/200, LE: 20/70 
(RE: —7.00 sphO+1.50 cyl. ax. 180° and LE: 
—5.50 sph.c+2.00 cyl. ax. 180°). Blepharoptosis, 
blepharophimosis, epicanthus inversus, and telecan 
thus are again bilateral and symmetrical. The ble- 
pharoptosis is less severe than in Case l, as the 
upper eyelid crosses the cornea at midpupil, but 
levator action is essentially absent. No eyelid folds 
are apparent, the tarsal plates feel moderately hyp: 
plastic, and the skin overlying the upper eyelids is 
smooth and somewhat atrophic. Both eyebrows show 
increased vertical width. Blepharophimosis is evi- 
denced by a narrowing of the palpebral fissure, both 
horizontally and vertically (even when frontalis ac- 
tion is maximal). The epicanthus inversus is less 
prominent than in Case 1 with a hypoplastic caruncle 
and normal plica secluded below. Telecanthus is 
present, but the interpupillary distance is again un 
remarkable (54 mm). The eyelid margins are of 
normal contour, in contrast to Case 1. The puncta 
appear normal, but the lower is displaced laterally 
with respect to the upper, which is in relativel; 
normal position. The nasal bridge is flat, but bone 
structure is normal at the supraorbital rims and 
brows. Both corneal diameters are 11 mm. An eso 
tropia of 20 diopters is again noted by the Hirshber; 
and Krimsky tests along with horizontal end-point 
nystagmus. Both superior recti demonstrate limit: 
tion of duction, while both inferior obliques ar 
overactive. This patient demonstrates colobomas of 
both optic disks. As in the previous case, the palate is 
high arched, but no ear deformities are present 
Mentality and educational performance are normal 
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Fig. 7 (Kohn and Romano). Case 3, u ilizing the 
frontalis to raise eyelids. 


Case 3—This 17-year-old white boy (Figs. 3, 4, 
7, and 8), the eldest of these three brc-hers, was 
also known to have “small eyes" since birth, and 
surgery has been refused. Visual acuity is RE: 
20/20, LE :20/40, unimproved by refraction or pin- 
hole. Blepharoptosis, blepharophimosis, »picanthus 
inversus, and telecanthus are bilateral anc symmet- 
rical, but the epicanthus is minimally prominent and 
its inverse character is recognizable only on close 
inspection. The blepharoptosis is less seve e than in 
Case 1, as the upper eyelid crosses the -ornea at 
midpupil, but levator action is essentially absent. No 
eyelid folds are present, the tarsal plates are only 
slightly hypoplastic, and the skin overlyin= the up- 
per eyelids is smooth and atrophic. Both =yebrows 
show increased vertical width. Blepharopimosis is 
evidenced by a narrowing of the palpebral fissure, 
both horizontally and vertically (even wih maxi- 
mal frontalis action). Both caruncle and blica are 
moderately hypoplastic and secluded beneaca the ep- 
icanthus inversus fold. Telecanthus is present along 
with an interpupillary distance of 67 mm. The up- 
per eyelid margins are S-shaped, but the lover eye- 
lid margins are unremarkable. The puncte appear 
normal with the lower displaced laterally and the 
upper displaced medially. The nasal bridge is flat, 
but bone structure is normal at the supraorbital 
rims and brows. Both corneal diameters are 11 mm. 
The patient is orthophoric, but does demonstrate 
some limitation of duction of both supericr recti. 
No end-point nystagmus is evident. On ductions, the 
blepharoptosis of each eye is moderately accentu- 
ated as that eye is adducted. The fundi of beth eyes 
are normal with the exception of a localized area of 
pallor inferiorly on the right optic disk. THs may 
represent another coloboma, but it is not as classic 
as those seen in Case 2. The palate is high arched 
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and the ears are low set with deformed pinnas 
(cupped ears). Mentality and educational perfor- 
mance are normal. 


DISCUSSION 


All three cases demonstrate blepharopto- 
sis, blepharophimosis, epicanthus inversus, 
telecanthus, and many of the previously re- 
ported features associated with the syn- 
drome. In addition, they present several 
findings not previously reported. These in- 
clude esotropia with overaction of the infe- 
rior obliques, colobomas of the optic disk, 
and low set, “cupped” ears. 

Fecause of the prominent epicanthus in- 
versus, this syndrome manifests an apparent 
esotropia. Actually, in Cases 1 and 2, true 
esotropia does exist along with overacting 
inferior obliques. 

Colobomas of the optic nerve heads are 
present in Case 2. They are estimated to be 1 
mm in diameter (two-thirds of a disk diame- 
ter) and appear bilaterally and symmet- 
rical y. This may be a factor in this patient's 
markedly depressed vision in both eyes. 

The low set, “cupped” ears are unique 
features in Cases 1 and 3. In both these pa- 





Fig. 8 (Kohn and Romano). Case 3. Note severity 
of blepkaroptosis when patient voluntarily relaxes 
frontalis 
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tients, the ears protrude at right angles from 
the side of the face, and should be distin- 
guished from “lop ears” which are essen- 
tially normal in form, but with the helix 
folded back upon itself. 

Visual deficits, although previously re- 
ported, are uncommon and rarely marked. 
Yet, all three of these cases show some vis- 
ual loss. 

It is not possible to pinpoint a precise 
cause for the visual loss in each eye because 
a variety of abnormalities are present which 
may explain it. In Case 2, for example, the 
depressed acuity in the right eye is probably 
due to strabismic amblyopia. But this vis- 
ual loss may also be due to deprivation 
amblyopia from blepharoptosis, refractive 
amblyopia (glasses have not been worn regu- 
larly), or anisometropic amblyopia ( spherical 
equivalent difference of 1.75 D.). The boy 
also has colobomas of the disks of both eyes 
and small corneal diameters which may con- 
tribute to the visual deficiency. Similar fac- 
tors are present in the other cases as well. 
Further diagnostic studies are planned to 
elucidate the causes of these visual deficien- 
cies. 


SUMMARY 


The syndrome of blepharoptosis, blephar- 
ophimosis, and epicanthus inversus includes 
many associated anomalies. Chief among 
these is telecanthus, which is so consistent an 
association that the disorder should be con- 
sidered a tetrad including it. The syndrome 
is inherited as an autosomal dominant with 
essentially 100% penetrance. To the 125 pre- 
viously reported cases three more are added, 
each with unique features—esotropia with 
overaction of the inferior obliques, colobo- 
mas of the optic disk, and low set “cupped” 
ears. 
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OEHTHALMIC MINIATURE 


State Attorney General Louis J. Lefkowitz charged yesterday that an 
oral test of reasoning "w ed to select steamfitting apprentices was dis- 
criminatory ,..” and that -he test had no relation to the skills required in 
the trade. The Attorney General cited the following illustrations of ques- 
tions that were put to cancidates: (1) What is the relationship of Shake- 
speare to Othello? (2) Wiat is Brahms to music and Whitman to poetry ? 
(3) How can the relationeiip of a stag to a doe be compared with that of 
a ram to an ewe? (4) Wiat is the relationship of Dante to the Inferno? 
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IRIS HEMANGIOMA AND ABNORMAL RETINAL VASCULATURE 
IN A CASE OF DIFFUSE CONGENITAL 
HEMANGIOMATOSIS 


MicHAEL A. Naiporr, M.D., KennetH R. Kenyon, M.D., AND 
W. RicHARD GREEN, M.D. 


Baltimore, Maryland 


Generalized cutaneous and visceral he- 
mangiomas in the neonate are a rare and se- 
rious phenomenon ; there are only eight re- 
ported cases.^? This is a report of an infant 
with diffuse congenital hemangiomatosis ; in 
addition to a unilateral cavernous hemangi- 
oma of the iris, retinal vasculature was 
found to be abnormal bilaterally. In the other 
affected tissues, the lesions consisted of vas- 
cular hamartomas in which abnormally di- 
lated capillaries were sometimes associated 
with a reduced number of the vessel-wall 
pericytes. 


CASE REPORT 


This black infant girl weighed 3.08 kg at birth 
on January 5, 1969. The medical history of her 25- 
year-old mother included asthma, glucose-6-phos- 
phate dehydrogenase deficiency, three normal preg- 
nancies and one unexplained stillbirth. There was 
no family history of hemangiomas. Pregnancy, in- 
duced labor, and delivery were all normal, and no 
hemangiomas were observed in the placenta. 

At birth, however, multiple blue to purple subcu- 
taneous nodules ranging from 1 to 20 mm in diame- 
ter were apparent over the infant’s scalp, neck, 
trunk, and extremities, Red sessile hemangioma- 
tous-appearing lesions were seen on the cheek, 
tongue, leg, and right iris. The discrete iris lesion 
measured 2-3 mm, had a bright red, irregular sur- 

. face, and was situated at the iris base at five o'clock 
(Fig. 1). Chest x-ray films revealed multiple lung 
nodules. A biopsy of a leg-skin nodule showed a 
capillary hemangioma. At the time of the skin 
biopsy, dilated fundus and intraocular pressure ex- 
aminations of both eyes were normal. 

The infant did well for two weeks, but then de- 
veloped a paralysis of the left arm, a right lateral 
rectus palsy, blepharoptosis of the left eyelid, and a 
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Reprint requests to W. Richard Green, M.D., Eye 
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timore, Maryland 21205. 


visibly abnormal enlargement of the head circum- 
ference. Repeat chest x-rays revealed enlargement 
of the previously noted lung nodules. Treatment 
with oral prednisone at 3 mg/kg/day was begun 
and continued for three weeks. The electroencepha- 
logram was normal, but a brain scan showed bilat- 
eral superficial areas of uptake, being more promi- 
nent on the right side than the left. A cerebral arte- 
riogram revealed only moderate hydrocephalus. The 
skull continued to enlarge, and separation of the 
cranial sutures was seen on x-ray. A bulging ante- 
rior fontanelle, vomiting, and lethargy developed. A 
right ventricular tap showed increased pressure and 
xanthochromic fluid. A pneumoencephalogram re- 
vealed two-pedunculated lesions in the lateral ven- 
tricles, and posterior and lateral displacement of the 
aqueduct, suggesting a midbrain mass. The four- 
week-old infant rapidly declined, presenting bilat- 
eral lateral rectus palsies, bilateral wrist drops, and 
a right foot drop. A ventriculoperiotoneal shunt 
was attempted, but failed. The infant developed 
meningitis, subsequently experienced periods of in- 
termittent apnea and tachycardia, and died at the 
age of 35 days. 


PATHOLOGY 


Postmortem examination disclosed he- 
mangiomas in the skin, subcutaneous tissue, 
esophagus, stomach, intestine, mesentery, 
mesocolon, lungs, diaphragm, bladder, lymph 
nodes, cervix, muscle, heart, thymus, larynx, 
tongue, kidney, spinal cord, meninges, brain 
and iris. Hemangiomas at the roots of C-7, 
C-8, T-1 and the lumbosacral regions of the 
spinal cord correlated well clinicopathologi- 
cally with the brachial palsies and the foot 
drop, as did the marked hemangiomas of the 
midbrain and pons with the third and sixth 
nerve palsies, and the aqueduct compression 
by midbrain hemangiomas with the dilated 
third and lateral ventricles. 

Ocular tissues—On gross examination, 
the right eye measured 18 X 19 X 19 mm, 
with 12.5 mm of optic nerve attached. The 
cornea measured 10.5 X 10 mm. The pupil 
was round and central and measured 3.5 mm 
in diameter. There was a ring of limbal pig- 
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Figs. 1 and 2 (Naidoff, Kenyon, and Green). Figure 1 (top): The hemangioma (arrow) is situated at M 
the iris base in the five o'clock positiom Figure 2 (bottom) : In the area of the iris hemangioma, notching 
of the lens is evident upon gross examimation (X4). 
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Figs. 3 and 4 (Naidoff, Kenyon, and Green). Figure 3 (top): In histologic section at low magnifica- 
tion, the hemangioma of the peripheral iris stroma is shown occluding the angle and compressing the 
ciliary body (hematoxylin-eosin, X135). Figure 4 (bottom) : At higher magnification, histologic section 
of the iris hemangioma reveals dilated vascular channels lined by endothelial cells and traversed by 
connective tissue septae (hematoxylin-eosin, X 520). 
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Figs. 5 and 6 (Naidoff, Kenyon, anc Green). Figure 5 (top) : In histologic sections of the retina, 
blood vessels are reduced in frequency and appear to comsist of endothelial cells only (hematoxylin- 
eosin, X550). Figure 6 (bottom) : In tr—sin digest preparations of the retina, the few remaining retinal 
capillaries demonstrate a conspicuous reeuction of perithelial cells (arrowheads) in association with a 
prominent or increased endothelial cell posulation (550). 
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e Figs. 7 and 8 (Naidoff, Kenyon, and Green). Figure 7 (top) : This larger blood vessel in the trypsin- 
digested retina appears as a cylinder of pure endothelium which is totally devoid of pericytes (X600). 
Figure 8 (bottom) : In the retina of the fellow eye (os), trypsin digestion discloses similar vascular 
abnormalities including reduction of vessels, prominence of endothelial cells and deficiency of pericytes 


(X875). 
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mentation which was particularly prominent 
at the five o'clock position. No defects were 
seen on transillumination. A 3 rm tumor 
was present at the iris base at fi o'clock. 
After the globe was sectioned vertically, the 
pigmented iris lesion appeared to 5e either 
compressing the ciliary body or inf trating it 
and thus obstrueting the angle. The lens was 
notched inferiorly (Fig. 2), and als» showed 
normal posterior umbilication. Small pig- 
ment clumps were seen on the zorales. The 
optic disk was normal, The left «ye mea- 
sured 17.5 X 17 X 17 mm and waz normal. 
Examination of histologic secticms of the 
right eye revealed a normal cornea. Serial 
sections numbered 1 through 143 dclosed a 
lesion composed of large thin-walled vascu- 
lar structures filled with blood in the inferior 
iris leaf ( Fig. 3). The vascular lesi»à was lo- 
cated in the iris stroma at the periphery, 
where it occluded the angle anteric ly, com- 
pressed the ciliary body postericrly and 
notched the lens superiorly. The cha nels co- 
alesced to form even larger vascular spaces 
which were lined by plump and, in some 
areas, flattened endothelial cells witt little or 
no intervening fibrous tissue (Fig. 4). No 
muscular tissue was observed in the walls of 
the vessels by routine and specia! staining 
techniques. The iris pigment epithek um: was 
intact and the remaining iris was normal. 
The retina appeared normal oa routine 
sectioning except for a decreased mmber of 
vessels, which had unusually thin alls and 
demonstrated endothelial cells only t Fig. 5). 
Portions of retina from both eyes were sub- 
jected to trypsin digestion. This disclosed a 


SEPTEMBER, 1971 


curious finding, in that both specimens al- 
most completely disintegrated when exposed 
to the action of trypsin for short periods of 
time. In a few areas where the retinal vascu- 
lature remained relatively intact, there was a 
conspicuous reduction or absence of intra- 
mural pericytes, with a prominent to in- 
creased number of endothelial cells (Fig. 6 
and 7). Some totally avascular areas were 
observed. The optic disk and nerve were 
normal. Histologic examination of the left 
eye was normal except for the previously 
noted retinal vascular abnormalities (Fig. 
8). 

For detailed study of vascular ultrastruc- 
ture in the ocular tissues of this patient, the 
formalin-fixed and paraffin-embedded his- 
tologic material was reprocessed for electron 
microscopy by dissolution of the paraffin 
with chloroform, rehydration in veronalace- 
tate buffer, dissection into suitably sized 
specimens, fixation in veronal-acetate-buf- 
ferec 2% osmium tetroxide, and embedding 
in Araldite epoxy resin. Thin sections were 
then cut on a Porter-Blum MT-2 microtome, 
doubly stained with uranyl acetate and lead 
citrate, and examined with a JEM 100-B 
electron microscope. 

The cavernous hemangioma of the iris 
coulc not be surveyed by electron micros- 
copy because it had been serially sectioned in 
its entirety for histologic examination. In the 
unaffected portion of the iris and in the his- 
tolog:cally unremarkable ciliary body, how- 
ever, the capillaries appeared to be entirely 
normal, as they exhibited a continuous endo- 
thelial lining and a normal complement of 


>> 


Figs. 9 and 10 (Naidoff, Kenyon, and | reen). Figure 9 (top) : In this electron micrograph, a capillary 
of the iris is shown to possess a continaous lining of endothelial cells (E) joined by tight junctions 


(arrowheads). Several pericyte processe (P) are embedded in the basement membrane (BM) of thee 


endothelium. The nucleus (N) of a lar= perithelial cell is prominent, as are the erythrocyte (RBC) 
in the vessel lumen and the pigment cell. (PC) of the iris stroma (11,000). Figure 10 (bottom) : By 
electron microscopy, the ultrastructure o: this retinal capilla-y is essentially normal. The endothelial cells 
(E) are connected by tight junctions (a—ownheads). Well-developed pericytes (P) are enveloped by the 


endothelial basement membrane (BM) (57211,0900). 
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perithelml cells which were enveloped by the 
basemert membrane of the enc-thelial cells 
( Fig. 9). 

The ultrastructural alterations of the reti- 
nal capillaries were generally cor istent with 
the abnormalities evident in the histologic 
and trypsin digest preparations. n p&rticu- 
lar, the retinal vessels were feaind to be 
markedly reduced in frequency hroughout 
the retina ; and in distribution, thy were es- 
sentially limited to the nerve fiber layer and 
ganglion cell layer, with virtual <bsence of 
capillaries in the inner plexiform and nu- 
clear layers. Whereas the majori-- of these 
capillaries displayed the usual ultrsstructural 
appearance of endothelial cells amd associ- 
ated pericytes invested by a baser=nt mem- 
brane (Fig. 10), in perhaps one-tà rd of the 
retinal capillaries, no intramural pericytes 
could be identified (Fig. 11). The -aliber of 
these vessels was within normal nits and 
was seemingly unrelated to the presence or 
absence of pericytes. 

In the choroid, the endothelial ar perithe- 
lial cells of the choriocapillaris appez red nor- 
mal. No abnormalities of the retinal pigment 
epithelium or Bruch’s membrane «ould be 
demonstrated by electron microscopa. 

Other tissues—The histologic appearance 
of the cutaneous and visceral hemangiomas 
varied from capillary to cavernou: types, 
which consisted of dilated thin-wali-1 chan- 
nels lined by a single layer of erc othelial 
cells, without obvious endothelial prolifera- 
tion or arteriovenous connections. A »articu- 
larly interesting finding was that m peri- 
cytes could be demonstrated by Bodiz. silver 
stain.! 

In an attempt to establish the sigr ficance 
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oi this latter finding, hemangiomas from the 
liver, kidney and heart tissues were studied 
by electron microscopy. (These specimens, 
which had been formalin-fixed but had not 
been embedded in paraffin, were prepared 
fo- electron microscopy by the previously 
described techniques.) In the cavernous he- 
mangiomas of the liver parenchyma, the peri- 
cytes could be identified with certainty, as 
they were closely associated with the endo- 
thelial cells and were clearly invested by a 
well-developed basement membrane (Fig. 
12). In the hemangiomas of the renal cortex 
and superficial endocardium, however, peri- 
cytes could not be demonstrated with cer- 
tainty. Although cel!s of the appropriate ul- 
trastructural type were apparent in the col- 
lagenous tissue surrounding these hemangi- 
omas, such cells were not always in close ap- 
posi ion to the endothelium and, more impor- 
tant. they lacked a clearly defined basement 
membrane by which they might have been 
distinguished from connective tissue cells 
(Figs. 13 and 14). Review of histologic sec- 
tions from these same specimens were gen- 
erally consistent with the electron micro- 
scopic findings. 


DISCUSSION 


All eight reported cases of congenital dif- 
fuse hemangiomatosis have resulted in death 
of the infants before one year of age, the 
mean survival time being 71 days.! The most 
common cause of death has been heart fail- 
ure associated with a large liver hemangi- 
oma. The cause of death in this patient was 
attributed to hydrocephalus and meningitis. 
The wnique features of this case were the 
generalized involvement of the spinal cord, 








Figs. 11 and 12 (Naidoff, Kenyon, and G—en). Figure 11 (tep) : Electron microscopy of the retina also, 


3» 


reveals abnormal capillaries which are wiilout definite evidence of pericytes despite the presence of a 
complete endothelial ining (E). (N) nuckas, (RBC) erythrocyte (19,000). Figure 12 (bottom) : In 
this cavernous hemangioma of the liver »«renchyma, electron microscopy permits identification of at 
least three pericytes (P) which are closely associated with the flattened endothelial cells (E) and are 
invested by a well-defined basement membrame (arrowheads) (11,000). 
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thymus, uterine cervix, skeletal mascle, and 
iris, none of which was reported a the pre- 
vious cases. 

Both cavernous and capillary kemangio- 
mas of mixed types have been noted at birth 
or shortly thereafter and tend to ealarge for 
three to six months. Reduction in size of 
these angiomas usually begins by cze year of 
age. The capillary type is usuall. gone by 
five years of age; the cavernous type is more 
variable, less predictable, and mor- often re- 
quires surgical intervention. Zsem and 
Edgerton? reported that the use c oral ste- 
roid therapy led to the rapid cessation of 
growth and partial resolution o- capillary 
and cavernous hemangiomas ir children. 
They postulated that the immature vascular 
tissue in these hemangiomas was »esponsive 
to the anti-anabolic effect of the ste- 
roids, usually within two weeks of reatment. 
However, no beneficial effects of -his treat- 
ment were noted in the present case. 

Hemangiomas of the iris are ra. In a se- 
ries of 145 primary tumors of the iris, Ash- 
ton* found only three angiomas, ar incidence 
of 2%. 

Many cases reported to be iris 1emangio- 
mas in the past** on re-examinetion have 
proven to be juvenile xanthogranalomas or 
malignant melanomas.5 Reese? a-d Ashton 
attributed the first histologically [-oven case 
of iris hemangioma to Rodin? (129), who 
also reviewed the nine cases present in the 
literature at that time and acc=>ted only 
three as correctly diagnosed. He «onsidered 
the other six to be granulomas, »-anulation 
tissue, or spindle cell sarcomas. However, 
Rodin's case has now been reclasstied as ju- 
venile xamthogranuloma by Dr. Lorenz Zim- 
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merman at the Armed Forces Institute of 
Pathology.’ 

It was not until 1949 that Blank, Eglick, 
and Beerman'? showed that juvenile xantho- 
granuloma could affect the iris and ciliary 
body. In this condition, the lesions show in- 
filtrates of pale-staining, mononuclear histio- 
cytes replacing the normal iris stroma and 
leacing to focal or diffuse thickening; Tou- 
ton giant cells and eosinophils are also pres- 
ent. In many cases, multiple thin-walled cape 
illaries are seen, rupture of which accounts 
for the spontaneous hyphemas seen in this 
discase. Associated skin lesions are not al- 
Ways present, 

Hogan and Zimmerman" state that in iris 
melanomas, "cystic degeneration, bleeding in 
the cysts, and hemorrhage into the ante- 
rior chamber" may lead to a mistaken di- 
agnosis of iris hemangioma. Moreover, the 
sometimes marked vascular proliferation in 
iris melanomas may tend to be more promi- 
nent histologically than the melanoma it- 
self.'? Baghdassarian and Spencer’ stated that 
a case reported to be iris hemangioma by 
Spencer? in 1963 was subsequently found to 
be a melanoma on further sectioning. The 
important point is that the study of serial 
sections of suspected iris hemangiomas may 
instead reveal other entities. 

Clinical information in the cases reported 
as iris hemangiomas is scanty in many in- 
stances. These lesions have usually pre- 
sented with a history of hyphema, though 
there was no intraocular hemorrhage in our 
patent. These iris lesions have appeared in 
patents as young as two months, though 
most appear in adults. They are usually lo- 
cated near the pupillary border and have a 
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Figs. 13 and 14 (Naidoff, Kenyon, nd Green). Figure 13 (top): In this electron micrograph of a 
cavernous hemangioma of the renal eertex, the endothelial cells (E) do not possess a clearly defined 
basement membrane. The cells within he underlying collagenous connective tissue cannot be character-* 
ized as pericytes (8500). Figure 14 bottom): In the endocardium, electron microscopy demonstrates 


hypercellularity of the endothelial linis (E) of this cavernous hemangioma. No basement membrane is æ 


evident, and pericytes ( ?P) cannot therefore be unequivocally identified (6300). 
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variable history concerning size, with some 
enlarging gradually and others raprily. They 
are described as being red to reccish-white 
in color and may be present from short to 
long periods of time. In the recent -eports of 
Ashton,* Cashell,** and Stallard,’* -he speci- 
mens have been obtained by iridectemy. 

Histologically, the iris hemangi-mnas have 
varied from the capillary type to more cav- 
ernous types with delicate fibro-s stroma 
and varying amounts of hemorrha x. 

An especially interesting aspe- of this 
case is tbe histologic and electr-n micro- 
scopic finding of a deficiency of —ssel wall 
pericytes ia many of the ocular ar 1 visceral 
tissues. In the eye, although the cap llaries of 
the iris and ciliary body were ultz structur- 
ally unremarkable, the strikingly lecreased 
number oi retinal vessels and the extreme 
fragility of these vessels followir * trypsin 
digestion seemed to correlate with the 
marked reduction in intramural pe- cytes. In 
the visceral tissues, the unequivocal presence 
of pericytes in the cavernous hemangiomas 
of the liver was in contrast to tł- lack of 
identifiable pericytes in the renal and endo- 
cardial hemangiomas. 

In their discussion of the pre=nt case, 
Holden and Alexander? postulated that the 
hemangiomas may have enlarged sc-ondarily 
by dilatation of true capillaries in which the 
absence of pericytes resulted in a los of tone. 
And conversely, Kuwabara and Cogan’ 
have indicated that the structural integrity of 
retinal capillaries is dependent upen intact 
pericytes rather than endothelial cel. What- 
ever the pathogenesis of these hen: ngioma- 
tous lesions, it is evident that the Sbserved 
deficiencies of vessel-wall pericytes »oints to 
a generalized congenital defect in capillary 
structure. 


SUMMARY 


Hemangiomas of the iris are -are and 
have been confused in the past with melano- 
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mas and juvenile xanthogranulomas. In a neo- 
nate with cavernous hemangioma of the iris, 
this was associated with generalized cutane- 
ous and visceral hemangiomas, another un- 
common phenomenon. Routine and special 
histologic techniques, plus electron micros- 
copy, disclosed a marked reduction in the 
number of pericytes in these lesions; the 
trypsin-digested preparations of the retina 
showed an almost total absence of intramural 


pericytes. 
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NOTES, CASES, INSTRUMENTS 


NEW SURGICAL LIGHT 
Tuomas J. Warsu, M.D. 


New Haven, Connecticutt 


Fiber optic illumination has the unique ad- 
vantage of bringing adequate light to areas 
that larger light sources cannot. An operat- 
ing light source was constructed which com- 
bined both specific as well as general field il- 
lumination. For specific illumination, we at- 
tached a fiber bundle divided into four seg- 
ments onto a Maumenee eyelid speculum 
(Fig. 1). 

The advantages of using this arrangement 
are several: The light energy that is delivered 
is cool and not hot, which is important for a 
light source this close to the eye. The direc- 
tion of the light can be altered individually 
for each case by adjusting the eyelid blade 
and tightening the clamp. The amount of 
light is governed by a rheostat on the light 
source box. The fiber bundles are extremely 
light and flexible so no added tension or 
weight is placed on the eye. The brightness 
of these four ports, as well as the size of the 
field covered has proved more than adequate 
( Fig.2). 

For general illumination with this instru- 
ment, we used a full-sized fiber bundle with 
a condensing lens and goose-neck carrier. 
The goose-neck allows the light to be prop- 
erly directed and to remain in that position 
after the bundle is attached to the drape. The 
condensing lens concentrates the light in an 
area more nearly approximating the opera- 
tive field. 

The combination of the two lights gives 


From the Department of Ophthalmology, Yale 
School of Medicine. 

Reprint requests to Thomas J. Walsh, M.D., De- 
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Fig. 1 (Walsh). Lighting of operative field with 
both tvpes of illuminators. 





Fig. 2 (Walsh). Light source and all three attach- 
ments, including the focal illuminator. 
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excellent illumination without saadows and 
without getting in the surgeon'- way as he 
operates. The entire unit can be sterilized in 
the autoclave or by gas and cold sterilization 
methods. The unit comes with a standard 
third component also—a_ tran illuminator 
(Fig. 2). 

Additional fiber optic attachments are 
under consideration and develcoment and 
can be added to the basic unit in the future. 
The instrument is called Lumi-Trac (Instru- 
mentation for Medicine, Inc.). 
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SUMMARY 

A new fiber optic surgical light incorpo- 
rates both general field lighting and focal il- 
lumination of the specific operative area. It 
casts bright illumination without shadows, 
and is constructed in such a way that it is 
adaptable to each individual case; the bright- 
ness may be adjusted to individual require- 
ments. It is light in weight and causes no 
traction on the globe, and the whole unit can 
w:thstand autoclaving, or it may be sterilizetl 
by gas or cold sterilization methods. 


( PHTHALMIC MINIATURE 


The eye is the most seasitive of all body organs. Therefore it is proper 
that one drip medicatiors into it extremely gently after having slightly 
raised the upper eyelid. One should dissolve these medications in liquids 
that are usually nonirritzting. Ancient physicians found egg albumen to 
be of great benefit as a base for eyedrops. 


Maimonides (1135-1204 B.C.) 
Aphorisms 
Am. J. Surg. 119: 721, 1970 





MEETINGS, CONFERENCES, SYMPOSIA 


EpITeED BY THOMAS CHALKLEY, M.D. 


THE IOWA EYE ASSOCIATION 


The annual meeting of the Iowa Eye As- 
sociation was held in Jowa City on May 12- 
14, 1971. Three half-day sessions were de- 
voted to clinical papers by present and for- 
mer residents and staff members. Work- 
shops were offered on vertical muscle imbal- 
ances, macular lesions, infectious diseases, 
and glaucoma. The highlight of this year's 
meeting was a dinner dance which honored 
two professors who will soon retire from the 
University of Iowa faculty, Drs. Hermann 
Burian and Paul Boeder. The unique contri- 
butions of each gentleman to the University 
of lowa and to world ophthalmology were 
recalled, and gifts symbolizing the affection 
and esteem of their students were presented. 
Special recognition was given to Dr. Burian 
by the American Association of Certified 
Orthoptists. 

Frederick Mausolf described the hyper- 
viscosity syndrome in a patient with multiple 
myeloma. Waxing and waning of retinop- 
athy (hemorrhages, microaneurysms, venous 
dilatation, and slowed retinal circulation) 
were correlated with plasmaphoresis-induced 
changes in plasma viscosity and protein lev- 
els. 

H. Stanley Thompson discussed the value 
of pilocarpine in distinguishing atropine-in- 
duced mydriasis from paralytic mydriasis. 
Particular emphasis was placed on Jimson 
weed toxicity. The Jimson weed, containing 
belladonna alkaloids, is a common invader of 
crop fields and causes the “corn picker’s pu- 
pil.” Richard Falter reported pharmacologic 
and pupillographic studies of the mechanism 
of the initial mydriasis caused by topical 
guanethidine. 

Paul Rutkowski reported that increased 
intraocular pressure in humans, produced 
by a suction cup ophthalmodynamometer, 
causes mydriasis. Impairment of the iris 


sphincter can be demonstrated by pupillogra- 
phy. Iris fluorescein angiography shows no 
apparent filling of iris vessels at intraocular 
pressures above the diastolic ophthalmic ar- 
tery pressure. 

Richard Ulrich gave a progress report on 
a method originally developed by Donald 
Greif for recording electroretinograms and 
occipital lobe electrical responses after stim- 
ulation of isolated retinal areas. This tech- 
nique may become useful for objective visual 
field examination. 

Adnan Halassa reviewed the effect of 
glaucoma on the blood supply to the optic 
disk, Fluorescein angiography demonstrated 
an improvement in circumpapillary choroidal 
filling following lowering of ocular hyper- 
tension by osmotic agents. 

Bruce Spivey discussed new methods of 
teaching ophthalmology to medical students, 
including self-instruction units and teaching 
mannekins. Ronald Zahoruk demonstrated 
the use of television as a teaching aid for ex- 
ternal, slit lamp, and fundus information in 
neuro-ophthalmology. 

Karel Maertens, visiting from the Lova- 
nium University in Kinshasa, Democratic 
Republic of the Congo, portrayed the vicissi- 
tudes of practicing ophthalmology in the 
Congo and described parasitic eye diseases 
which are virtually unknown to American 
ophthalmologists. 

Bruce Bedell reviewed current research 
being conducted by the Army Laser Safety 
Team in Philadelphia. Ogden Frazier and 
Lee Allen described experiments in filter 
combinations for color fluorescein fundus 
angiography. 

Philip Knapp described several useful 
techniques for strabismus surgery when 
there are extensive adhesions from previous 
surgery. Particular emphasis was placed on 
marginal tenotomies, bare sclera technique, 
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and use of Supramid Extra sleeves and 
sheets between muscle and sclera to prevent 
reformation of adhesions. 

Robert Watzke presented several cases of 
intraocular tumors which had defied usual 
clinical dictums. Larry Wood described the 
clinical and pathologic findings in a case of 
Wegeners granulomatosis involving the 
eyes. 

Thomas Burton studied how long it took 
to freeze the ciliary body of a normal human 
eye which was subsequently removed as part 


‘of an orbital exenteration specimen. By in- 


denting the sclera with the freezing probe 


he could directly observe blanching of the 


ciliary processes. Although freezing began 
with equal rapidity at probe temperatures of 
—45? and —75? C, the colder temperature 
proved much more destructive when the 
lesions were examined histologically ; 60 sec- 


‘onds was the optimal freezing time. 


Donald Doughman reviewed the Stevens- 


johnson syndrome and described the man- 
‘agement of its late ocular effects, especially 


deficiency of mucus in the tears. A scleral 
contact lens combined with artificial tears is 
the most successful treatment. 

James Allen reviewed the treatment of 


‘ chronic facial nerve paralysis and described 
, a temporalis muscle-facial transplant to re- 
' store eyelid closure. 


Frederick C. Blodi presented a review of 


current department activities and described 


plans for future expansion. He also pre- 
sented a series of clinical-pathologic mys- 


_ tery cases which tested the wit and acumen 


of the audience. 
At a brief business meeting, President Jo- 
seph Dvorak turned the association's leader- 


. Ship over to new President Arthur Wise. 


Landis Stewart is the new President-Elect 
and Charles Phelps the new Secretary-Trea- 
surer, replacing Bruce Spivey, who resigned 
after nine years of faithful service. 

Charles D. Phelps 
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UNIVERSITY OF TORONTO 
ANNUAL RESEARCH MEETING 


The 13th annual research meeting and 
clinical day of the Department of Ophthal- 
mology of the University of Toronto was 
held May 13-14, 1971. The guest speaker on 
Research Day was Matthew Alpern, profes- 
sor of physiological optics in the department 
of ophthalmology at the University of Mich- 
igan. The Clinical Day guest speaker was 
Arnold Forrest, clinical professor of ophthal-* 
mology at Presbyterian Hospital, New York 
City. Abstracts of the papers presented are 
as follows: 


AVIAN MACROPHTHALMOS WITHOUT OCULAR 
HYPERTENSION 


Drs. K. Axmith and J. D. Morin (To- 
ronto)—After 128 domestic chickens were 
reared in continuous incandescent light for 
16 weeks, beginning at one week of age, ran- 
dom assignment was made to seven equal 
groups—-six treatment groups and a control 
group. Surgical treatment comprised unilat- 
eral optic nerve section and thermal sclerec- 
tomy. Others received atropine 196, epineph- 
rine 196 drops to the right eye, or epineph- 
rine drops plus acetazolamide in the feed. A 
control group received no medication. At the 
end of the treatment period intraocular pres- 
sure (IOP) and outflow facility (C) were 
determined manometrically, using a constant 
infusion pressure technique. Mean IOP was 
7.59 mm Hg. Mean C was 0.05 ml/min- 
ute/mm Hg. Mean eye weight was 4.6 g. 
There was no difference between right and 
left eye parameters in any group. The only 
significant difference seen was in IOP be- 
tween the control group and those submitted 
to optic nerve section. In no case was there mi- 
croscopic evidence of pressttre-induced pa- 
thology. Medical and surgical treatment did 
not alter the course of eye enlargement. Bi- 
lateral eye enlargement occurred with lowered 
C but without increased IOP in any eye. It ' 
was concluded that so-called avian buphthal- 
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mos does occur in continuous light, but this 
phenomenon is not related to raised intraoc- 
ular pressure. 


ROLE OF PLATELETS IN CORNEAL GRAFT RE- 
ACTION 


Drs. J. J. Hurwitz and P. K. Basu (To- 
ronto—Platelet concentrations in the sys- 
temic and limbal circulations and in the 
aqueous humor were studied in rabbits receiv- 
ing interlamellar corneal xenografts. A new 
technique was described for obtaining plate- 
lets from the limbal circulation. Results 
showed that after a rise during the "latent 
period" there is a marked fall of platelets 
coincident with the onset of graft rejections. 

When heparin was used intramuscularly 
every 12 hours, the onset of graft rejection 
was delayed and the severity of reaction di- 
minished. 


ENZYMATIC ZONULOLYSIS USING 
FIBRINOLYTIC ENZYME 


Drs. I. Melnyk and L. D. J. Chisholm 
(Toronto)—It is well recognized that alpha 
chymotrypsin will not dissolve the lens-vitre- 
ous attachments in children or young rabbits. 
To determine its effects on intracapsular lens 
extractions in rabbits, a fibrinolytic enzyme, 
CA-7, was used in three different concentra- 
tions for enzymatic zonulolysis in the same 
manner as alpha chymotrypsin is used. Op- 
erative results showed that while vitreous 
loss was inevitable without CA-7; with it, 
however, lens extraction was performed in 
many of the eyes without vitreous loss. Clin- 
ical observations were continued for six 
weeks postoperatively, and pathologic stud- 
ies were conducted. 


EFFECT OF VITAMIN A DEFICIENCY ON THE 
INCORPORATION OF GLUCOSAMINE IN THE 
RAT RETINA 


Drs. R. D. Merritt and Y. Matuk (To- 
ronto)—The incorporation of radioactive 
glucosamine into the protein of subcellular 
portions of retinas (smooth, rough micro- 
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somes, rod outer segments) was studied 1n 
vitamin A deficient rats and pair-fed con- 
trols. The results suggest that the incorpora- 
tion of glucosamine is increased in vitamin 
A deficiency. Although the function of vita- 
min A in the synthesis of proteins in the ret- 
ina—and indeed in the body as a whole—is 
unknown, it was hypothesized that with vita- 
min A deficiency an abnormal glycoprotein 
is produced in excess. In the rod outer seg- 
ments, where opsin is responsible for the 
structure of the outer segments, the abnor- 
mal protein apparently does not have the 
structural capabilities of opsin; hence, the 
well-documented histologic breakdown of the 
rod outer segments occurs, 


FLUORESCEIN ANGIOGRAPHY IN EVALUATION 
OF DIABETIC RETINOPATHY 


Drs. P. Migasena and C. B. Mortimer 
(Toronto)—A numerical classification of 
changes seen on fluorescein angiography in 
this disease has been developed as an aid to 
evaluation. This method is used to compare 
findings in two groups of pattents, both 
treated and untreated. 


THE PHYSIOLOGY OF ROD ADAPTATION 


Dr. M. Alpern (Ann Arbor)—To evalu- 
ate the role of pigment bleaching, rhodopsin 
kinetics in living human rods is investigated, 
using Stiles and Crawford’s concept of the 
equivalent background of bleaching and its 
modus operandi, the automatic gain control 
model. Rushton’s equation for foveal red 
and green cone pigment kinetics (with ap- 
propriate changes in constants) satisfacto- 
rily describes the kinetics of rhodopsin 
bleaching and regeneration over a fair range 
of experimental conditions. This allows a 
quantification of the amount of rhodopsin 
bleached by different exposure durations and 
intensities so that the relation between rho- 
dopsin bleaching and threshold recovery can 
be analyzed within this range. Limitations of 
the general kinetics equation were discussed 
and the influences of bleaching and back- 
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grounds on psychophysical thresholds, pupil 
responses, and the á and b-waves of the ERG 
were analyzed. 


A CLINICAL TRIAL OF APPLANATION TONOG- 
RAPHY 


Drs. R. F. Stevenson and R. K. Mac- 
Donald (Toronto)-—A pplanation tonography 
was performed by a method wherein the cor- 
neal indentation is effected by an annular 
"thruster." When intraocular pressure read- 
ings are taken through the center of the 
thruster by the Goldmann applanation to- 
nometer, and since this tonometer's move- 
ment is independent of the annular thruster, 
aberrations in ocular rigidity therefore do 
not influence the accuracy of the P, and Pi 
readings. In the 22 normal and 18 hyperten- 
sive eyes analyzed, this method proved as re- 
liable as regular tonography in assessment of 
aqueous flow, whether the pressure decre- 
ment quotient, or other method of assess- 
ment is used. This simple attachment to the 
biomicroscope will permit the clinician to 
perform the test in his own office. 


FREQUENCY SPECTRAL ANALYSIS OF THE 
DARK ADAPTED ELECTRORETINOGRAM 


Drs. J. W. Waisberg and J. A. Parker 
(Toronto)—An  electroretinography labo- 
ratory was set up and the equipment further 
adapted with an FM tape recorder for re- 
cording selected responses. Thirteen normal 
subjects were then tested and their responses 
recorded and statistically analyzed for four 
parameters (a-amplitude, b-latency, b-cul- 
mination, b-amplitude). Results showed no 
significant difference between the two eyes 
of normal subjects. A typical fully dark 
adapted ERG response was then presented 
to a set of active analogue filters and ana- 
lyzed with respect to its wave-frequency 
content. This demonstrated that the basic 
ERG response is made up of low frequency 
waves (below 50 cps) and that the higher 
frequency components add the fine structure 
to the basic low frequency response. 
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CHANGES OF LOWER EYELID APPOSITION 
PRESSURES WITH AGE 


Drs. J. C. Walters and J. C. Hill (To- 
ronto)—Looking for factors contributing to 
the development of senile entropion and ec- 
tropion, the "apposition pressure" of the 
lower eyelid on the globe was studied by 
placing two small fluid-filled balloons behind 
the lower eyelid, using topical anesthesia. 
One was placed behind pretarsal and the 
other behind preseptal orbicularis musclé 
hbers. These were connected to two pressure 
transducers and simultaneous tracings ob- 
tained, from which were taken the following 
readings: (1) resting pressure, (2) sponta- 
neous blink-peak pressure, (3) reflex blink 
(only in some cases by glabella tap), (4) vol- 
untary blink, and (5) squeeze. In the same 
individual variations were considerable. Be- 
tween individuals, "pretarsal" and "presep- 
tal" could be reversed, probably indicating 
unreliable anatomical relationships with the 
balloons. In the limited number studied no 
characteristic age pattern emerged. 


SCANNING ELECTRON MICROSCOPY OF THE 
TUNICA VASCULOSA LENTIS 


Dr. M. J. Hollenberg and Mr. D. H. 
Dickson (London)— This instrument was 
used to study the vascular pattern and sur- 
face topography of the vessels forming the 
tunica vasculosa lentis in the fetal and neo- 
natal rat in situ. On the final day of gesta- 
tion, the vitreal surface of the lens was al- 
most totally obscured by a rich, interwoven 
network of capillaries radiating from the 
central hyaloid vessel. On the corneal sur- 
face of the lens, a much less dense vascular 
pattern was formed by capillaries converg- 
ing centrally from a series of short parallel 
vessels at the lens equator, During the first 
two weeks of neonatal life interconnecting 
capillary links disappeared on both lens sur- 
faces, and the remaining main vessels be- 
came straighter and narrower. On the 16th 
day aíter birth, the only remaining capil- , 
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laries, forming an incomplete, sparse, vascu- 
lar.tree, were on the vitreal lens surface. 


THE PATHOPHYSIOLOGY OF NIGHT BLIND- 
NESS 


Dr. M. Alpern (Ann Arbor)—Some con- 
genital abnormalities of the retina are char- 
acterized by poor night vision as revealed, 
for example, in defective rod dark adapta- 
tion. À small number of patients with abnor- 
= *malities of this kind have been analyzed by 
psychophysical, electrophysiologic, and pu- 
pillographic tests, in addition to retinal den- 
sitometry, with a view to specifying the lo- 
cus of the defects. The work so far permits a 
distinction to be drawn between defects of 
the rhodopsin system and defects of the au- 
tomatic gain control. Furthermore, it allows 
a decision to be reached as to whether, in the 
normal subject, rhodopsin bleaching signals 
enter the automatic gain control through the 
input (according to Barlow) or through the 
feedback (according to Rushton). 


COLOR VISION CAPABILITIES OF THE LEGALLY 
BLIND 


Dr. P. K. Kaiser (Toronto)—Six legally 
blind subjects were tested for color vision by 
two procedures. Three of the subjects re- 
sponded normally to the first, the HRR 
pseudoisochromatic color vision test. One 
subject was diagnosed as a mild protan, and 
the remaining two were unable to take the 
test. The second procedure involved having 
the subjects view three monochromatic lights 
at a 15-degree visual angle. The three who re- 
sponded normally to the first test, as well as 
the one who responded as a mild protan to 
the HRR test, all responded normally on the 
color-naming task. The two remaining sub- 
jects gave clear indications of being able to 
correctly perceive colors towards the ends of 
the visible spectrum. This study suggests the 
possibility that colors near the end of the 

* spectrum, reds or oranges and blues, might 
be used for color coding with the low vision 
population, but more important, this study 
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demonstrates that a color-naming task would 
seem to be a more sensitive measure of color 
vision in persons with low vision than the 
standard color vision tests. 


DISTURBANCES OF ROD THRESHOLD DUE TO 
TEMPOROSPATIAL PATTERNS OF BACKGROUND 
LIGHTING 


Dr. P. E. Hallett (Toronto) —At the lim- 
its of rod vision a small subtense, brief dura- 
tion signal can be detected if it excites a few 
retinal rods. The threshold energy of the sig- 
nal must be increased if luminous back- 
grounds are present and if these show tem- 
poral or spatial changes in intensity, then 
there are also corresponding changes in the 
threshold energy of the superimposed signal. 
Analysis of such experiments involves sig- 
nal/noise theory and spread functions and 
points to the importance of lateral inhibitory 
interactions at rod levels of illumination. 


MICROTUBULAR DEGENERATION AND AL- 
TERED GANGLION CELL ELECTRICAL ACTIVITY 


Drs. D. R. Crapper and J. A. McLean 
(Toronto)—Colchicine is known to dissoci- 
ate neuronal microtubules and block fast ax- 
onal transport in rabbit ganglion cell axons. 
Following 50 pg of intraocular colchicine, 
electronmicrographs show an increase in 
ganglion cell neuronal filaments and a de- 
crease in microtubules. The optic tract photic- 
evoked electrical response progressively de- 
clines in amplitude following colchicine 
while the cortical response to electrical stim- 
ulation of the optic tract remains virtually 
unchanged when monitored by chronically 
implanted electrodes in unanesthetized rab- 
bits. The ERG 1s not altered and supports 
the ultrastructural observation than the re- 
ceptor, bipolar, and Müller cells are not af- 
fected by colchicine. The probable site of 
conduction failure is the postsynaptic mem- 
brane of the ganglion cell. These observa- 
tions are in agreement with central nervous 
System observations that dendritic microtu- 
bular degeneration associated with neurofi- 
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brillary tangles is accompanied by a loss of 
synaptic receptor sensitivity. 


LIGHT AND ELECTRON MICROSCOPIC RADIO- 
AUTOGRAPHY OF TRITIATED GLUCOSE INCOR- 
PORATION IN THE RETINA OF THE ADULT 
NEWT 


Mr. D. H. Dickson and Dr. M. J. Hollen- 
berg (London)-— When tritiated glucose was 
administered to fasted newts, incorporation 
of glucose into glycogen throughout the ret- 
ina commenced at 30 minutes after injection. 
The first silver grain concentrations were 
observed over the photoreceptor myoid at 
two hours. Incorporation of glucose into gly- 
cogen reached a maximum at six hours, with 
grains concentrated over photoreceptor pa- 
raboloids, the apices of Müller cells and the 
inner and outer plexiform layers. By 24 
hours there was a reduction of the label in 
glycogen, but silver grains were now visible 
over mitochondria in the photoreceptor ellip- 
soids and in increased amounts in the outer 
and inner plexiform layers and the nerve 
fiber layer. After three weeks, most radioac- 
tive material was observed over the photore- 
ceptor cell outer segments. 


INTERACTION BETWEEN NEAR ULTRAVIOLET 
LIGHT AND OCULAR PROTEINS 


Dr. S. Zigman (Rochester)—A mecha- 
nism whereby the near ultraviolet (UV) 
portion of sunlight can alter physicochemical 
properties of ocular proteins after penetrat- 
ing the cornea 1s suggested by 1n vitro exper- 
iments. Such light has been found to photo- 
oxidize aromatic amino acids and other aro- 
matic substances (ie., p-aminobenzoic acid) 
in buffers, physiologic solutions, and unal- 
tered aqueous humor into colored compound 
which combine with lens and aqueous humor 
proteins. 

Irradiation of tryptophan (5nm) in neu- 
tral aqueous buffers at 22°C for 24 hours 
with 3000 to 5000 uw/cm? of 340-380 nm 
light induced the formation of a yellow- 
brown oxidation product having twice the 
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molecular weight of tryptophan, no free a- 
amino groups, and altered absorption and 
fluorescence spectra, This product combined 
firmly with amino and sulfhydril groups of 
lens crystallins and many other proteins, 
coloring them, and appreciably altering their 
light absorption and fluorescence properties, 
their solubilities, and their electrophoretic 
mobilities. Human lenses incubated in phy- 
siologic media containing 5 mM tryptophan, 


and irradiated with near ultraviolet (UV)? ` 


light as described above, became more in- 
tensely yellow-brown and absorbed blue light 
more efficiently. Uncolored rabbit lenses, 
irradiated for 72 hours in unaltered bovine 
aqueous humor also became yellow-brown as 
did the aqueous. 

Our thesis is that aromatic compounds are 
photo-oxidized in the aqueous humor and 
lens by the near UV components of sunlight 
entering the eye. These substances combine 
with lens proteins leading to an increased 
browning with aging, and may result in bru- 
nescent cataracts. Other chemical changes in 
lens proteins, such as diminished solubility, 
may interfere with lens transparency. Alter- 
ation in the chemistry of aqueous humor 
proteins may result in the blockage of aque- 
ous drainage channels, allergic manifesta- 
tions, and altered eye tissue membrane 
permeabilities. 

Practical application to eye health is sug- 
gested. Crystallin lens absorption protects 
the eye from harmful near UV energy, and 
aphakic persons should have near UV ab- 
sorbing spectacles instead of ordinary optical 
glass. Xenon arc photocoagulators emit near 
UV energy potentially harmful to the aque- 
ous humor and lens, suggesting a need for 
filtration of these wavelengths. 


BIOSYNTHESIS OF PROTEINS BY THE RETINA 

Dr. Y. Matuk (Toronto)—when the in- 
corporation of ™“C-leucine into TCA pre- 
cipitable material from cell-free systems con- 
sisting of pH 5 fraction and pH 5 fraction- 
ribosomal preparations obtained from beef 


VOL. 72, NO. 3 


retina was studied, optimum concentrations 
of ATP, phosphocreatine, Mg*, and Kt 
were determined. In every case concentra- 
tions of these substances that were higher 
than the optimum were inhibitory. Retinol 
and retinal had no effect on incorporation of 
14C-leucine but puromycin and ethanol in- 
hibited the incorporation. Inhibition by cy- 
cloheximide was found to be dependent on the 


concentration of pH 5 fraction used. 
= w 


EXPERIMENTAL OCULOMYCOSIS 


Mr. S. M. Hasany and Drs. J. J. Kazdan 
and P. K. Basu (Toronto)—To study the 
possible mechanisms by which opportunistic 
fungi may become harmful to the cornea, 
rabbit eyes were pretreated locally with cor- 
ticosteroids ( Depomedrol and Decadron) for 
10 days prior to fungal spore inoculation 
into the cornea. In another experiment, 
fungi were cultivated in media containing 
corticosteroid (Decadron) and then extracts 
and filtrates of the fungi were prepared. 
These were inoculated into normal untreated 
rabbit corneas. 

The result of the first experiment showed 
that the pretreatment of the external eye 
with corticosteroids enhanced the frequency 
and severity of corneal ulcer formation as 
compared to control eyes which were inocu- 
lated by an identical method, but not treated 
with corticosteroid. The result of the second 
experiment showed that the fungi had en- 
hanced metabolic activity (increase of dry 
weight, increase of optical density of the me- 
dia) when corticosteroid was added to the 
media, and also that extracts and filtrates 
prepared from these fungi were more harm- 
ful to the cornea as compared to those pro- 
duced from fungi which were not cultivated 
in corticosteroid-containing media. 

P. K. Basu 
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KRESGE EYE INSTITUTE ALUMNI 
1971 CLINIC DAY PROGRAM 


The 1971 Kresge Eye Institute Alumni 
Clinic Day program was presented at the 
David Whitney House, Wayne County Med- 
ical Society Auditorium, Detroit, Michigan, 
on Saturday, May 22, 1971. 

Dr. Robert S. Jampel, Professor and 
Chairman of the Wayne State University 
Department of Ophthalmology, and Director 
of the Kresge Eye Institute, opened the pro- 
gram with a presentation of the floor plans 
and architectural drawings for the new 
Kresge Eye Institute Building, scheduled for 
completion in 1973. The new facility will 
provide space for basic research in the fields 
of pupillography, neurophysiology, bio- 
chemistry, and physiologic optics, as well as 
clinical facilities for electroretinography, ul- 
trasonography, and fluorescein angiography. 
The pathology department will be expanded 
to three times its present size, and a large li- 
brary and a lecture room for the basic sci- 
ence ophthalmology course is planned. In ad- 
dition, there will be complete photography, 
contact lens, and prosthetic departments, 
along with clinical examining rooms pro- 
vided for in the plans. The alumni were most 
appreciative of the effort put forth by Dr. 
Jampel to make the new facility an outstand- 
ing teaching center. 

H. Saul Sugar reported on further devel- 
opments in the use of deep lamellar resection 
of the cornea and sclera to remove epithelial 
cysts of the anterior chamber and ciliary 
body tumors. The final visual results were 
excellent, as were the clinical photographs. 

William Sallee spoke on the advantages 
and disadvantages of soft contact lenses. Al- 
though the hydrophilic lenses are relatively 
easily tolerated, the disadvantages include 
maintaining continuous hydration, steriliza- 
tion of the lenses, imperfect refraction cor- 
rection, and limitation of astigmatic toler- 
ance. The use of silicone or other “soft” gel 
materials may overcome these deficiencies. 
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Daniel T. Weidenthal presented his results 
in retinal detachment surgery. Reattachment 
was obtained in 90% of the cases. Approxi- 
mately one-third of the cases obtained vision 
20/50 or better; another third obtained 
vision of 20/50 to 20/200; and a third ob- 
tained only 20/200 or less. After successtul 
reattachment surgery, there was a moderately 
good outlook as to treatment and final visual 
result of new holes. 

Raymond R. Margherio spoke on the 
value of using an implant material ( Gelfilm) 
in retinal detachment surgery. Because this 
material is absorbed gradually, there is less 
myopia following detachment surgery, and 
less likelihood of infection and extrusion of 
the implant. 

Delbert P. Nachazel illustrated the use of 
radioactive ?*P in the diagnosis of intraocu- 
lar masses. By exposing the sclera and per- 
forming selective counts 1n specific loci after 
an appropriate lapse of time, this test proved 
significantly valuable in differentiating hem- 
orrhagic, inflammatory, and neoplastic le- 
sions. 

Ronald Goldman presented a series of or- 
bital floor fractures corrected by the Calda- 
well-Luc approach. The use of maxillary an- 
tral packs was effective, and prevented the 
extrusion of orbital floor implants. 

James A. Olson presented two cases of 
congenital anterior staphyloma, one bilateral. 
The corneas were grotesquely enlarged and 
bulged outwards through the palpebral fis- 
sures. Blindness was due to glaucoma 
following perforation of the cornea. Corneal 
infection, ulceration, and perforation ap- 
peared to be the dominant factor and con- 
genital malformation of the anterior cham- 
ber angle was of secondary importance. 

Craig W. George presented a case of a 
congenitally cystic globe. Repeated orbital 
surgery was required to eliminate the cystic 
mass during this patient’s childhood; how- 
ever, there was no direct communication of 
the cyst with the subarachnoid space. 

Hugh Beckman discussed the use of lasers 
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to perform iridectomies. After thorough 
testing in pigmented rabbits, the laser is now 
considered acceptable for clinical application 
in selected cases. The use of special intrave- 
nous dyes to concentrate specific wave- 
lengths of laser light may aid in the use of 
laser surgery for lightly pigmented irides. 

Ronald G. Agresta presented slides fea- 
turing the annual “smorgasbord” of interest- 
ing cases treated at Detroit General Hospital 
in the past year. This included a case of mae 
lignant melanoma with orbital extension and 
metastases to the breast in a young black 
woman, maxillary sinus carcinoma with a 
fulgating lesion the size of a fist which dis- 
placed the globe upwards and outwards, and 
the Meyer Schwickerath syndrome of bilat- 
eral microphthalmos and microcornea with 
bilateral acute congestive glaucoma. 

Daniel R. Barr reported on the unusually 
high number of shotgun blast eye injuries 
seen at Detroit General Hospital. The clini- 
cal triad of hyphema, hypotonym, and che- 
mosis usually indicates ocular perforation, 
and exploration of the orbit is indicated. The 
shotgun pellets may come to rest outside the 
globe; however, knowing the point of entry 
and the final resting place of the pellets en- 
ables the surgeon to plot their trajectory and 
determine whether the globe may have been 
perforated. 

Henry Hirschman presented a three-year 
follow-up of 150 cataract operations using 
the intraocular iris-clip lenses. His success 
rate was high, and with the few complica- 
tions encountered, this procedure may be 
more widely used in the near future. 

Windsor S. Davies reported on the inci- 
dence of unsuspected uveal melanoma in 
évisceration contents submitted to the pathol- 
ogy laboratory. Thé ease of removing the 
scleral shell when malignant melanoma is 
found in evisceration contents lends support 
to the continued use of evisceration in indi- 
cated cases. 

Michael Wainstock demonstrated the use 
of ultrasonography in the detection, localiza-~ 
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tion, and removal of intraocular foreign bod- 
ies, retinal detachment, intraocular masses 
and retrobulbar tumors. 

Gerald T. Davies reported on the use of 
Dacron tape in frontalis sling operations. 
The material is easy to handle, stable, and 
ties well, causing little reaction at the knot 
site. 

David Barsky reported on a fungus en- 
dophthalmitis occurring after perforation of 


“Sa corneal ulcer. This elderly cardiac patient 
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had undergone cataract surgery and had 
been maintained on topical antibiotic-corti- 
costeroid drops for a long period. The need 
to suspect fungus infection in indolent cor- 
neal ulcers was emphasized. 

The clinic ended following a brief busi- 
ness meeting and plans were made to sched- 
ule Saturday, May 20, 1972, for the next 
Alumni Clinic Day. 

David Barsky 


OPHTHALMIC MINIATURE 


Molenaer tended towards crowded scenes, while his early warm, clear 
colors gave way to overall brown tones. Perhaps in Molenaer's case—as in 
the case of Degas, whose bright palette gradually changed towards a pre- 
dominance of monotonous reds and browns as he grew older—this evolu- 
tion in coloring was due to slowly developing cataracts, a theory that has 
been convincingly suggested by the London ophthalmologist and art con- 


noisseur, Patrick Trevor-Roper. 
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THE SECTION IS DEAD. LONG LIVE 
THE SECTION COUNCIL! 


Many individuals within and without the 
AMA have been predicting the demise of the 
Section on Ophthalmology. However, the 
91-year-old "adult" was alive and well at the 
recent meeting in Atlantic City. Over 250 
guests registered attendance during the two- 
day scientific program. Algernon B. Reese, 
Distinguished American Guest, spoke on 
pigmented lesions in and about the eye as 
culled from his vast personal experience. 
Hans-Walther Larsen, Distinguished For- 
eign Guest, discussed angioid streaks in pa- 


tients with and without pseudoxanthoma 
elasticum as studied in a series of patients 
that he has been following in Copenhagen. A 
highlight of the meeting was a symposium 
on the management of common uveitis syn- 
dromes chaired by David L. Knox of Balti- 
more. 

In addition, 21 short presentations were 
offered. These covered the spectrum of med- 
ical and surgical aspects of clinical ophthal- 
mology. As seen and heard from the podium 


it is difficult (and dangerous) to select those * 


papers which stood above the others, but 
from a biased standpoint a few come to 
mind. 
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Electric cataracts described by Hanna and 
Fraunfelder was an electrifying presenta- 
tion. Aphakic pupillary block treated with vi- 
triotomy by Cotlier and Herman and dis- 
cussed by Scheie provided food for thought. 
A young ophthalmologist, Guggino, a mas- 
terful discussion of the home measurement 
of intraocular pressure. This evoked much 
discussion from the audience, one of the 


Unique features of the AMA meeting. Best 


and Galin made careful clinical studies of 
fluorescein angiography in glaucomatous pa- 
tients using suction-cup ophthalmodyna- 
mometry. Levene of New York City and 
Rieser and Schwartz of Boston provided new 
insight into the problem of malignant glau- 
coma. The surgical treatment of eyelid re- 
traction was well presented by Putterman 
and Urist. Solar retinopathy resulting from 
sun gazing while under the influence of LSD 
stimulated considerable comment. In the dis- 
cussion it was noted that the sun cannot pro- 
duce a photocoagulation burn, which was 
news to some of us. 

In order to prove that ophthalmology is 
not unrelated to general medicine Christen- 
sen and Pettit discussed optic nerve involve- 
ment in ulcerative colitis. Roth and Foos 
likewise presented a superb study of eye 
findings in hemochromatosis, and their paper 
was selected as the most deserving of the 
Knapp Fund award for 1971. 

Ten ophthalmic exhibits were of high cali- 
ber. Televised fluorescein angiography in the 
human fundus by Van Heuven, Schaffer, 
and Mehu of Albany was selected for the 
Knapp award. This method bids fair to add 
a new dimension to angiography, since the 
light input is minimal and analyses can be 
made instantaneously. 

In keeping with the dictates of the AMA 
at large, the 91-year-old Section on Ophthal- 
mology passes out of existence at the end of 
the current year. It will be replaced with a 
new Section Council consisting of represen- 
_ tatives from the various large ophthalmic so- 
cieties. Chosen to lead this new venture is 
Bernard Becker, as ch'irman, and Joseph M. 
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Dixon, as vice-chairman. Falls and Jaeckle 
will continue to represent ophthalmic inter- 
ests in the AMA House of Delegates as Del- 
egate and Alternate Delegate, respectively. 
Davis will continue as representative for ex- 
hibits and Duane will serve as secretary and 
representative for programs, 

The Section is dead. Long live the Section 
Council ! 

Thomas Duane 


THE INTERNATIONAL EYE 
FOUNDATION 


A DECADE or PROGRESS* 


In 1960, the late Doctor Thomas A. Doo- 
ley, who had committed his brief life’s work 
to the developing countries of Southeast 
Asia, discussed: with me the need for more 
and better eye surgical care among his pa- 
tients. He particularly emphasized the large 
number of blind persons suffering from cor- 
neal scarring or disease. Tom was told that 
efforts would be made to organize trained 
eye surgeons to survey these areas with a 
view to attempting to offer some help. 

On Tom Dooley’s last trip to the Orient, 
he was hospitalized in Hong Kong for a 
back ailment which later proved to be meta- 
static melanoma. Upon his return to the 
United States, he stated that he had prom- 
ised the ophthalmologists there that a team 
would be forthcoming to aid them in estab- 
lishing an eye bank and in learning the tech- 
niques of cornea grafting. In early 1961, the 
International Eye Bank (IEB) was formed, 
and ironically, Tom Dooley’s eyes were 
among the first to be donated to the bank. He 
died on January 18, 1961. 

The IEB was organized as a facet of 
Meptico, Dooley's dream, and the medical 
arm of Care. Donor eye tissues were shipped 
to other countries where they were des- 


* Abstracted by the author from his presentation 
before members and guests attending the Foresight 
luncheon during the First Congress of the Society 
of Eye Surgeons, Washington, D.C., May 27, 1971. 
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perately needed but were not available be- 
cause of religion, custom, or law. 

At the request of the Hong Kong Oph- 
thalmological Society, a team of three oph- 
thalmic surgeons (the late John M. McLean, 
Charles E. Iliff, and I) went to the British 
Crown Colony in the Fall of 1961. The num- 
ber of blind persons in Hong Kong was 
large—greatly disproportionate to the total 
population. Many of these were refugees 
who had been "dumped" by Communist 
China. A large number suffered from cura- 
ble corneal blindness. The local eye surgeons 
were well trained, but had little knowledge 
of grafting because of a total lack of donor 
materials. The first teaching mission was 
successful beyond every expectation—35 
demonstration operations were performed, 
and the Chinese ophthalmologists organized 
an effective eye bank. 

Fresh donor eyes and glycerine-preserved 
corneas were sent by air to numerous coun- 
tries, and more teaching teams were re- 
quested. It became obvious that eye tissues 
alone were not the answer—teaching in all 
aspects of ophthalmic surgery was desired. 
Voluntary teams were sent to many coun- 
tries, and an 80-bed eye unit was established 
in Algiers, manned by Johns Hopkins Uni- 
versity. Virtually every area of the world 
was visited by a volunteer or a team, and as- 
sistance was given in forming eye banks 
where requested. 

In 1965, the International Eye Bank be- 
came a branch of the IEF, and in maintain- 
ing its primary purpose of teaching, the 
functions of the IEF, were expanded far be- 
yond corneal surgery. By 1968, the TEF had 
outgrown the financial support available 
from CanE-Mznico and reluctantly left this 
organization to become an independent foun- 
dation. It adopted the slogan, “The promo- 
tion of peace through the prevention and 
cure of blindness worldwide." Perhaps this 
was an exaggerated ambition, but it provided 
challenge to ophthalmologists of the "have" 
nations to help those in the developing and 
"have not" nations. The IEF was not de- 


signed as a missionary effort, however, and 
it continued to offer a self-help, people-to- 
people program with every effort geared to 
teaching. Each program was time-limited, 
planned as a cooperative mission with the 
host country, and intended to be terminated 
when a developing nation became self-suff- 
cient with trained ophthalmologists. 

Exchange fellowships were established 
with the donations of generous laymen, and 
the Bunker, Carrigan, Clagett and Hermann 
fellowships became well known. Funds were 
raised through social affairs; private founda- 
tions were established, several industries as- 
sociated with ophthalmology gave gener- 
ously, as did many individual ophthalmolo- 
gists who became members of the IEF's 
Foresight Club. Programs were expanded as 
more funds were forthcoming, but within a 
very few years, we found we had a “tiger by 
the tail—only a small number of the many 
requests could be implemented. 

The sponsorships of ophthalmologists vol- 
unteering their services and the support of 
the Eye Bank Association of America made 
the IEF a progressive teaching organization, 
attempting to fulfill an urgent need in inter- 
national ophthalmology, concentrating upon 
clinical aspects. 

During the past 10 years, 323 fellowships 
have been sponsored—170 from this country 
and 153 from other countries. These are 
short-term, limited to a maximum of six 
months. Junior fellowships are offered to 
ophthalmology residents in their last three 
months of formal training and senior fellow- 
ships are granted to those who have com- 
pleted residencies. 

At six universities or large government 
hospitals in other countries, units have been 
established in which fellows from the United 
States are rotated, while the young ophthal- 
mologists from other countries are spon- 
sored for short-term general or sub-specialty, 
ophthalmic training in the United States. 
Student ophthalmologists from other coun- _ 
tries are selected by the ophthalmic Societies 
in their homelands to be given training in 
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facets of ophthalmology sometimes lacking 


~ in their own teaching hospitals. An increas- 


ing number of young ophthalmologists in 
this country are requesting these assign- 
ments abroad in order to obtain more surgi- 
cal experience, especially since the advent of 
Medicare and Medicaid, which has seriously 
reduced surgical training in some areas of 
the United States. In addition, these volun- 
tcers have the satisfaction of knowing they 
have added “pair of hands" to reach some of 
the curable blind in a country where there 
are too few ophthalmologists and too many 
persons without sight. While our young men 
serve in institutions abroad, they are respon- 
sible to the Director of the Department of 
Ophthalmology, a highly trained and capable 
individual dedicated to teaching. 

The International Eye Bank has shipped 
over 6000 corneas to 55 countries during the 
past decade. These have come from virtually 
every eve bank in the United States. In addi- 
tion, this most important branch of IEF has 
assisted in the establishment of 29 eye banks 
in 26 countries. 

Visiting full-time professors are spon- 
sored for teaching tours abroad. Visiting 
surgeons, in private practice and with clini- 
cal teaching posts at universities, are partly 
sponsored, usually for longer tours. 

The Pan American Association of Oph- 
thalmologv has sponsored 30 fellows from 
13 Latin American countries to the excellent 
basic science courses given in Spanish at the 
University of Puerto Rico. They return 
home to complete training and then to treat 
their own people. 

The urgent need for teaching units in 
countries such as Indonesia, where there are 
many blind persons, has been partly an- 
swered by a small grant from USAID, pin- 
pointed to certain areas. 

A much-needed, new and exciting pro- 
gram has recently been established. Short 
courses are being instituted for the training 


~ of ophthalmic assistants in Indonesia and in 


Pakistan. As a result of this program, the 
few ophthalmologists now practicing in these 
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countries will be able to examine and treat 
more patients; thus, their skills will be di- 
rected where they are most needed. A full- 
time ophthalmic technician on the IEF staff 
is in charge of these programs. United 
States-trained technicians have volunteered 
to assist with courses on short-term tours. 

The Society of Eye Surgeon (SES), es 
tablished in 1969 as the medical facet of the 
IEF, has given much impetus to [I's pro 
gress. A report of its first meeting is given 
elsewhere in this journal. Its membership :- 
worldwide. Funds derived from the SES are 
applied solely to the support of exchange fel 
lowships and to units abroad—none are use: 
for administration. 

The IEF is a unique organization- : 
small, public foundation, non-sectarian an! 
non-governmental, volunteering its abilities 
to upgrade eye surgical care throughout the 
world. Established ophthalmologists gn- 
their services, and at the same time donate 
money, to sponsor young ophthalmologists 
who need further surgical training and exp - 
rience, This is a "two-way road”; it is noi 
only a humanitarian effort by our specialty, 
it also makes ophthalmology a potent work 
wide diplomatic force. 

We are deeply involved in teaching and in 
trying to help others. The IEF has become 
well known and highly respected over the 
past 10 years. With the continued assistance 
of our lay donors and ophthalmologists of all 
nations, it will do more during the next de- 
cade. 

The supporters of the International [^e 
Foundation could well have written these 
words of Louis Pasteur, a scientist dedicated 
to helping the unfortunate of all nations: 
“One does not ask of one who suffers, ‘What 
is your country and what is your religion ^ 
One merely says, you suffer; this is enough 
for me. You belong to me and I shall help 
you." 

J. H. King, Jr. 
Washington, D.C. 
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CORRESPONDENCE 


EYE PAD FLAMMABILITY 
Editor, 
American Journal of Ophthalmology: 


Authors Weiss and Skalka recently re- 
ported the dangerous flammability of eye 
pads (Am. J. Ophth. 71:1344, 1971). I 
would like to re-emphasize their concern. A 
48-year-old patient, on whom I had per- 
formed an uneventful cataract extraction 
five weeks previously, called to say that 10 
hours earlier this eye pad covering his oper- 
ated eye had caught on fire while he was at- 
tempting to light a cigarette over a gas stove. 
He sustained second and third degree burns 
of the face and eyelids with tremendous 
swelling of the eyelids. Fortunately, the eye 
itself was not injured, and the burns re- 
sponded to antibiotics and compresses ap- 
plied in the hospital. Several weeks later his 
eye was back to normal, with 20/30 corrected 
vision. 

We should caution smokers, especially 
those who we know to combine this with 
heavy alcoholic intake, as to this potential 
danger. 

Frank J. Weinstock 
Canton, Ohio 


TRANSPUPILLARY CYCLOPHOTOCOAGULATION 
Editor, 
American Journal of Ophthalmology : 


In Figures 3, 4, 8, and 9 of the article en- 
titled "Transpupillary cyclophotocoagulation 
of rabbit eye," by myself and Oleg Pomer- 
antzeff (Am. J. Ophth. 71:911, 1971), the 
structure labeled cb is the iris and the struc- 
ture labeled s is corneal stroma. In Figures 3 
and 4, the iris and ciliary body were dis- 
placed toward the cornea, while in Figures 7 
and 9, the sections were equatorial and the 
calotte cut unevenly so that some corneal tis- 
sue remained. I regret the inconvenience 
caused by this error. 

Pei-Fei Lee 
Boston, Massachusetts 
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BOOK REVIEWS 


ULTRASTRUCTURE OF THE PERIPHERAL NER- 
vous SYSTEM AND SENSE ORGANS. AT- 
LAS OF NORMAL AND PATHOLOGIC ANAT- 
omy. By Jean Babel, Albert Bischoff, and 
Heinrich Spoendlin. St. Louis, C. V. 
Mosby, 1970. Clothbound, 452 pages, table 
of contents, index, 203 black and white 
figures. $45.25. 


This is an atlas of electron microscope” 


pictures concerned with the peripheral nerve, 
the auditory, vestibular, olfactory, and gusta- 
tory organs, as well as the retina. 

The first part is written by Bischoff, a 
neurologist in Zurich. He covers especially 
the normal anatomy and the general pathol- 
ogy of peripheral nerves. This is a most in- 
structive introduction to the ultrastructure 
of these organs and the coverage seems to be 
quite complete. In the chapter on special pa- 
thology, Bischoff concerns himself mainly 
with metabolic diseases affecting the periph- 
eral nerve. The chapter on motor end plate is 
illuminating. 

The second part of the book deals with 
various sensory end organs and is by 
Spoendlin, an otolaryngologist in Zurich. 

Ophthalmologists will be mainly interested 
in the third part of this book which is con- 
cerned with the retina, It is written by J. Ba- 
bel, professor of ophthalmology at Geneva. 
Dr. Babel discusses the normal anatomy of 
the retina first and illustrates it mainly with 
specimens from the rabbit which are fixed 
much more quickly than human material. 
The pathologic considerations of the retina 
center around toxic damage to this organ; 
damage produced by monoiodacetate, sodium 
iodate, chloroquine, and iron are especially 
well covered. The presentation is lucid and 
instructive. 

The pictures are of superb quality and re- 
produced in an exemplary manner. It is in- 
deed an esthetic pleasure to look at this book 
and study it. The accompanying text is 
short, but to the point. The references are 
most helpful. 

F. C. Blodi 


PA 


~~ 


ABSTRACT DEPARTMENT 


EDITED BY Davip Soc, M.D. 


ANNALES D OCULISTIQUE 


INTOLERANCE TO SILICONE SPONGES IN SUR- 
GERY OF DETACHMENT OF THE RETINA. 
(French) Rouchy, J. P. (11, avenue Eli- 
see-Reclus, Paris-7¢), Ann. Ocul. 204: 
55-65, Jan., 1971. 

There were no infections in 140 cases in 
which silicone sponges were used as either im- 
plants or explants for retinal detachment sur- 
gery. However, nine caused irritation severe 
enough to require removal. In none of these 


cases did a retinal detachment follow— David 
Shoch 


ARCHIV FUR KLINISCHE 
UND EXPERIMENTELLE 
OPHTHALMOLOGIE 


THE FINE STRUCTURE OF THE SO-CALLED 
OUTER LIMITING MEMBRANE IN THE HU- 
MAN RETINA. (German) Spitznas, M. 
(Dept. Ophth, Univ. of Cal, San Fran- 
cisco, Cal. 94122), Arch. Klin. Exp. 
Ophth. 180:44-56, 1970. 


The outer limiting membrane is not a true 


membrane but appears under the electron mi- 


croscope as a layer of intracellular, cyto- 
plasmic densities which should be considered 
as zonulae adhaerentes. The latter are a spe- 
cial type of intracellular junction which have 
primarily a mechanical function. (8 figures, 22 
references)— Walter Segall 


PRACTICAL SIGNIFICANCE OF THE PROVOCA- 
TIVE TESTS IN GLAUCOMA. (German) Mak- 
abe R. (Univ. Augenklinik, D-6000 
Frankfurt a.M., Germany), Arch. Klin. 
Exp. Ophth. 180:193-203, 1970. 


At least three of the five provocative tests 
(Priscol, water drinking, darkroom, mydriasis 
and caffeine test) were performed in 100 eyes 
"with incipient simple glaucoma. The results of 
these tests showed significant positive relation- 
ship to simple tonometry and diurnal varia- 
tions of intraocular pressure. (10 tables, 15 
references )— Walter Segall 
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THE IMPROVED EVALUATION OF PROVOCATIVE 
TESTS IN GLAUCOMA. (German) Makabe, 
R. (Univ. Augenklinik, D-6000 Frank- 
furt a.M., Germany), Arch. Klin. Exp. 
Ophth. 180:204-210, 1970. 


In 231 patients with incipient chronic simple 
glaucoma three out of five provocative tests 
(darkroom, mydriasis, caffeine, Priscol and 
water drinking) were performed. The percent- 
age of pathologic results is as follows: water 
drinking test 52.5%, Priscol test 48.2%, my- 
driasis, darkroom and caffeine test 20.095 (3 
figures, 16 references)— Walter Segall 


COMPARISON OF THE PROVOCATIVE TESTS FOR 
GLAUCOMA WITH EACH OTHER. (German) 
Makabe, R. (Univ. Augenklinik, D-6000 
Frankfurt, Germany), Arch. Klin. Exp. 
Ophth. 180:211-216, 1970. 


In 231 patients with incipient chronic simple 
glaucoma three out of five provocative tests 
were performed (Priscol, water drinking, my- 
driasis, darkroom and caffeine test). There 
was no significant relationship between the re- 
sults of the water drinking test and the Priscol 
test. However, the results of the Priscol test 
showed relationship to those of caffeine, the 
darkroom and the mydriasis test; there was 
also a significant relationship between mydria- 
sis and darkroom test. (1 table, 18 references) 
—Walter Segall 


ELECTRON MICROSCOPIC STUDIES OF THE 
CHANGES DUE TO AGE IN THE ZONULA 
ZINNII OF THE HUMAN EYE. (German) 
Gaertner, J. (Univ. Augenklinik, D-6500 

- Mainz, Germany), Arch. Klin. Exp. 
Ophth. 180:217-230, 1970. 


Eight human eyes were studied from pa- 
tients 9 months to 78 years old. The fibrils and 
the cement substance of the zonular fibers are 
produced by fibroblasts located in the region 
of the Zonula Zinnii especially close to the 
pars plana. The cilio-zonular basement mem- 
brane consists of one layer in juveniles; in 
adults it forms a multilayered meshwork with 
granular and lamellar deposits, probably lipids. 
With increasing age the zonular fibril bundles 
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show degenerative changes. (7 figures, 23 ref- 
erences)— Walter Segall i 


VASCULITIS OF THE MARGINAL ZONE OF 
THE RETINA. (German) Slezak, H. (Au- 
genklinik der Universitat Wien), Arch. 
Klin. Exp. Ophth. 180:267-272, 1970. 


sometimes sheathed vessels can be seen in 
the periphery of the retina in eyes with dust- 
like opacities of the vitreous body; it can be 
differentiated from peripheral uveitis and 
‘from the peripheral form of Eale’s disease by 
‘biomicroscopic examination and fluorescein 
angiography. (6 figures, 14 references )—Au- 
thor’s abstract 


STUDIES ON THE ALTERED ETIOLOGY OF HY- 
POPYON ULCER. (German) Bock, J. and 
Flamm, H. (Augenklinik und Hygiene- 
Institut), Arch. Klin. Exp. Ophth. 180: 
299-316, 1970. 


As Ps. pyocyanea and Staph. aureus become 
more resistant to antibiotics, these germs seem 
to replace the previously dominant Pneumo- 
coccus as the main cause for hypopyon ulcer 
of the cornea. The cause of this shift seems to 
lay not only in the propagation of these germs 
by air humidifiers, contaminated eye-drops, 
contact lenses etc., but also by the widespread 
use of antibiotics in ophthalmology. Experi- 
,mental results show that the primary resis- 
tance of the rabbit cornea against Ps. pyocya- 
nea can be reduced by local application of 
chloromycetin drops. This fact should warn 
ophthalmologists to reduce the often unneces- 
sary and uncontrolled use of antibiotics as 
much as possible. (2 tables, 117 references)— 
Authors’ abstract 


EXAMINATIONS OF TENSILE STRENGTH OF 
GLUE AND SUTURED ISOLATED CORNEO- 
SCLERAL STRIPS, (German) Guessmann, 
H. G., Schlote, H. W., Tuchscherer, V. 
and Zeller, R. (Augenklinik der Medi- 
zinischen Akademie Magdeburg), Arch. 
Klin. Exp. Ophth. 181:17-24, 1970. 

The tensile strength of 10 mm wide corneo- 
scleral strips from cow-eyes was measured us- 
ing sutures and glue wounds. Glued strips 
showed at least an equal tensile strength to su- 
tured ones, and in several cases it was signifi- 


cantly higher. (10 figures, 1 table, 16 refer- 
ences )}—-Authors’ abstract 
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ARCHIVES D OPHTALMOLOGIE 


CONCERNING 17 CASES OF RETINAL DETACH- 
MENT IN CHILDREN. (French) Farnarier, 
G. and Alessi, F. (C.H.U., Hopital Nord, 
13-Marseilles, XV*, France), Arch. Oph- 
tal 30:277-290, Apr., 1970. 

Cases reported stress the frequency of 
trauma as the etiology, with poor prognosis in 


high myopia and with prolonged duration of 
detachment. (3 tables)—Maurice Kadin 


ROLE OF THE CORNEA AND LENS IN BIOME- 
TRY OF THE NORMAL ANTERIOR CHAMBER. 
(French)  Delmarcelle, Y., Collignon- 
Brach, J. and Luyckx-Bacus, J. (Clinique 
ophtalmologique, Hopital de Baviere, 66, 
boulevard de la Constitution, Liege, 
France), Arch. Ophtal. 30:291-300, Apr., 
1970. 


Utilizing optical biometry and ultrasonogra- 
phy, the authors studied the influence of the 
cornea and lens on the anterior chamber depth. 
The anterior depth of the anterior chamber 
depends on corneal radius of curvature, diame- 
ter, thickness and peripheral flattening. The 
posterior portion depends on the position of 
the lens insertion and its thickness, and can be 
measured by ultrasonography. This is the most 
variable factor, and determines the degree of 
the opening of the chamber angle. (5 figures, 1 
table, 9 references)—Maurice Kadin 


PHOTOCOAGULATION OF ANGIOID AFTER FLU- 
ORESCEIN ANGIOGRAPHY. (French) Offret, 
G., Coscas, G. and Orsoni-Dupont, C. (16, 
rue Logelbach, Paris (XVIIe), France), 
Arch. Ophtal. 30:419-422, May, 1970. 
The authors present two cases in which pho- 

tocoagulation of angioid streaks was done 
following fluorescein angiography with the ob- 
ject of preventing extension into the macular 
area and chorioretinal hemorrhages. (4 fig- 
ures )—Maurice Kadin 


CHROMATIC VISUAL DISTURBANCES IN CEN- 
TRAL SEROUS CHORIORETINOPATHY. 
(French) Coscas, G. and Legras, M. (192 
bis, rue de Vaugirard, 75-Paris, XV°, 
France), Arch, Ophtal. 30:491-496, June-— 
July, 1970. 


» d 
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Disturbances of color vision, usually yellow- 
blue dyschromatopsia, occur in central serous 
retinopathy before visual loss. (1 figure, 1 ta- 
ble, 15 references )—Maurice Kadin 


REFSUM’S DISEASE. (French) Rougier, J. 
(4, rue de la Charite, 69-Lyon (2°), Arch. 
Ophtal. 30:665-672, Oct., 1970. 


Refsum’s disease described in 1945 comprises 
a neurological syndrome with chronic polyneu- 
ritis and cerebellar ataxia, an ophthalmological 
syndrome with hemeralopia, a shrinking of the 
field of vision and atypical pigmentary retini- 
tis and a biological syndrome consisting in the 
presence of phytanic acid in serum. The au- 
thor reports on the observation of a family in 
which the father and the mother present no le- 
sions. Elder brother and sister present a com- 
plete Refsum’s disease and the younger 
brother has only modifications of the adapto- 
metric curve. The last child shows no clinical 
or biological signs. (5 figures, 8 references )— 
Author’s abstract 


CAN RETINOPATHY BE PREVENTED BY A 
MORE PHYSIOLOGICAL TREATMENT OF DI- 
ABETES? (French) Tutin, M., Tchobrout- 
sky, G. and Guyot-Argenton, C. (7 bis, 
rue Lesueur, Paris (XVI*), Arch. Oph- 
tal. 30:697-700, Oct., 1970. 


In all aspects of diabetes mellitus there ex- 
ists an inadequate insulin secretion which ex- 
plains the development of retinopathy. Ther- 
apy should aim towards a closer approxima- 
tion to physiological conditions and multiple 
insulin injections are proposed. (4 references) 
—Authors’ abstract 


HYPERLIPIDEMIA AND DIABETIC RETINOP- 
ATHY. (French) Moreau, P. G. and Pi- 
chon P. (10, boulevard de la Trémouille, 
21-Dijon), Arch. Ophtal 30:757-768, 
Nov., 1970. 


After a surgey of the different lipids of the 
body we can understand the five groups of hy- 
perlipidemia described by Fredrickson. We 
have summarized by easier and most valuable 
laboratory analyses. Hyperlipidemic retinop- 
athy in fact is frequent and proofs are statisti- 
cal and experimental; the ophthalmoscopic 


. disorders are described and are correlated 


with the five groups of hyperlipidemia of Fred- 
rickson. Consequently diabetic retinopathy 
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appears like a kind of hyperlipidemic retinop- 
athy and some arguments verified this pro- 
posal. Triglycerides seem to be of great impor- 
tance in the disease. (10 figures, 16 refer- 
ences )—Authors’ abstract 


ULTRASTRUCTURAL STUDY OF CORNEAL 
THICKENING IN THE COURSE OF CHLOR- 
PROMAZINE TREATMENT. (French) Pou- 
liquen, Y., Graf, B., Bisson, J., Feuvrier, 
Y.-M. and Delattre, A. (22, rue Henri- 
Heine, 75-Paris (XVI*), Arch. Ophtal. 
30:769-782, Nov., 1970. 


A fragment of the cornea of a patient with 
corneal thickening due to phenothiazine was 
examined under electron microscope. A stimu- 
lation of melanogenesis at the level of the epi- 
thelium and a diffuse excess of anterior 
stroma due to the drug or its metabolites were 
observed. The keratocytes react phagocytically 
to this thickening. (16 figures, 5 references)— 
Authors’ abstract 


PROSTAGLANDINS IN OPHTHALMOLOGY. 
(French) Demailly, P., Saindelle, T. and 
Saindelle, A. (71, avenue Kleber, 75- 
Paris (XVI*), Arch. Ophtal, 31:53-62, 
Jan., 1971. 


Prostaglandins E and R have been isolated 
by chromatographic methods from the iris of 
various species. This tissue is also able to 
synthetize prostaglandin in vitro. Injected into 
anterior chamber of the eye, prostaglandin in- 
duces a long-lasting miosis, which is not modi- 
fied by atropine. (7 figures, 21 references)— 
Authors' abstract 


OPHTHALMIC HERPES ZOSTER: ISOLATION OF 
A VIRUS STRAIN FROM THE AQUEOUS HU- 
mor. (French) Denis-Lassalle, J., Clay, 
C., Cherardi-Bakalova, M. and Offret, G. 
(Hotel-Dieu, place du Parvis Notre- 
Dame, Paris), Arch. Ophtal. 31:109-118, 
Feb., 1971. 


A patient had severe ophthalmic herpes 
zoster and at the end of the second month of 
the disease a virus was isolated from the aque- 
ous. This may account for the associated uveal 
inflammation seen in this disease. The charac- 
teristic histologic lesion appears to be leuko- 
cytic infiltration around ciliary vessels and 
nerves similar to that seen in a hypersensitiv- 
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ity phenomenon. (1 figure, 39 references )-— 
David Shoch . 


THE ELECTRO-OCULOGRAM, (French) Dorne, 
P. A. and Espiard, J. F. (Lyon, France), 
Arch. Ophtal. 31:217-224, Mar., 1971. 


The most interesting use of the electro-oculo- 
gram is the fact that its extinction is pathog- 
nomonic of vitelliform degeneration of the 
macula. It helps to confirm this diagnosis at 
any ophthalmoscopic stage and also helps to 
find gene carriers with normal fundi. (4 fig- 
ures, 1 table, 5 references) —David Shoch 


A CLINICAL STUDY OF COLOR SENSE DISTUR- 
BANCES DURING OPACIFICATION OF THE 
CRYSTALLIN LENS AND AFTER CATARACT 
EXTRACTION. (French) Karantinos, D. 
(26, rue de l'Universite, Athens, Greece), 
Arch. Ophtal. 31:235-244, Mar., 1971. 


Color sense disturbances begin as soon as 
the opacification of the lens starts and discrim- 
ination becomes worse as the cataract pro- 
gresses. Postoperatively there is a great color 
sense disturbance for the first few days after 
the operation. Six months later most of the 
cases have a normal color sense. Cyanopsia 
and erythropsia were observed in a few pa- 
tients. The Farnsworth 100-Hue test gives the 
most reliable results and the Ishihara pseudo- 
isochromatic plates the least reliable. (2 fig- 
ures, 5 tables, 32 references)-—David Shoch 


DIABETIC RETINOPATHY. (French) Adle, 
E. H. and Samii, F. (293, avenue Takte- 
Jamshid, Teheran, Iran), Arch, Ophtal. 
31:259-262, Mar., 1971. 

In the authors’ series of 100 patients with 
diabetic retinopathy a very strict control of 
the diabetic state with diet and insulin resulted 
in an improvement in the retinal changes. Re- 
currences were observed when diabetic control 
was lost. The addition of anabolic steroids, Vi- 
tamin C, P, and K did not improve the results. 
(1 table, 2 references)—David Shoch 


ARCHIVES OF OPHTHALMOLOGY 


Keratomycosis. Polack, F. M., Kaufman, 
H. E. and Newmark, E. (College of Med- 
icine, University of Florida, Gainesville, 
Florida), Arch. Ophth. 85:410-416, Apr., 
1971. 
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Since the increased use of topical steroids 
there has been a parallel increase in the inci- 
dence of corneal mycotic infections. The au- 
thors discuss a series of 33 patients, in 17 of 
whom there was a previous history of injury 
with vegetable matter. Eight of the patients 
had been treated with steroids and antibiotics. 
Twenty-two of the patients required surgical 
procedures to control the infection. This in- 
cluded keratectomies, conjunctival flaps and 
penetrating keratoplasties. (9 figures, Z tables, 
19 references )—David Shoch p 


PSEUDOPAPILLEDEMA OF JUVENILE DIABETES 
MELLITUS. Lubow, M. and Makley, Jr., 
T. A. (Ohio State University Hospitals, 
Means Hall 25, Columbus, Ohio 43210), 
Arch. Ophth. 85:417-422, Apr., 1971. 


Optic disc edema with neovascularization, 
peripapillary hemorrhages, and exudates mim- 
icking true papilledema occurred 1n three teen- 
aged patients with long-standing juvenile dia- 
betes mellitus controlled by insulin. Despite 
the appearance of papilledema, the unusual 
signs, symptoms, and course of this syndrome 
suggest that it is an ischemic manifestation of 
diabetic microangiopathy within the optic pa- 
pilla in the absence of adequate collateral cir- 
culation. This report confirms the existence of 
a diabetic optic neuropathy, and discusses its 
vascular pathogenesis and management. (13 
figures, 11 references) —Authors' abstract 


INTRAOCULAR PRESSURE IN DIABETES. Bou- 
zas, A. G., Gragoudas, E. S., Balodimos, 
M. C., Brinegar, C. H. and Aiello, L., M. 
(59 Skoufa, Athens 135 Greece), Arch. 
Ophth. 85:423-427, Apr., 1971. 


The intraocular pressure of 101 unselected 
diabetics was correlated to the presence of ret- 
inopathy, the blood glucose level, and various 
clinical factors. The following conclusions 
were drawn: (1) The mean intraocular pres- 
sure in unselected diabetics is not different 
from that of the general population. There is 
no difference in mean pressure between juve- 
nile and maturity-onset diabetics. (2) Sex, 
present age, duration of diabetes, blood pres- 
sure, blood glucose level, and type of antidia- 
betic therapy showed no relation to the intra* 
ocular pressure. (3) The presence or absence 
of retinopathy was not related to the intraocu-— 
lar pressure in these patients with pressures 
still withtn normal limits. These essentially 
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negative results support several earlier studies. 
They differ from some reports originating 
mainly from ophthalmological clinics, in which 
differences have been reported. (2 figures, 2 
tables, 35 references )—Authors’ abstract 


MEDRYSONE HYPERSENSITIVITY. Smolin, G. 
(Francis I. Proctor Foundation, Univer- 
sity of California, San Francisco Medical 
Center, San Francisco 94112), Arch. 


~O Ophth. 85:478-479, Apr. 1971. 


A patient treated for an inflamed pinguecula 
with 1% medrysone (HMS) developed a typi- 
cal delayed hypersensitivity reaction. This was 
established as a reaction to the medrysone 
rather than to any of the substances in the ve- 
hicle. (6 references )—Author’s abstract 


BRAIN 


ACQUIRED LESIONS OF THE FOURTH CRANIAL 
NERVE. Burger, L. J., Kalvin, N. H. and 
Smith, J. L. (Department of Ophthalmol- 
ogy, University of Miami School of Medi- 
cine, Miami, Florida), Brain 93:567-574, 
1970. 


Thirty-three cases were included in this 
study of isolated acquired fourth nerve palsy. 
The three commonest causes were injury, vas- 
cular disease, and diabetes. The subjective red 
glass Bielschowsky test and observation of the 
patient’s head posture are simple methods for 
diagnosis of superior oblique weakness. (14 
references )—Joel G. Sacks 


BRITISH JOURNAL OF 
OPHTHALMOLOGY 


KERATINOID CORNEAL DEGENERATION. Gar- 
ner, A. (Institute of Ophthalmology, Judd 
Street, London, England), Brit. J. Ophth. 
54:769-780, Dec., 1970. 


Globular hyaline deposits in the superficial 
stroma and epithelium of the cornea have been 
recognized under a variety of names for many 
years. Sometimes seen as an isolated phenome- 
non, they are usually observed in association 
with other corneal disorders, and the present 
report is concerned with their occurrence in 
three cases of lattice dystrophy, one of subepi- 
thelial corneal fibrosis, and one of post-trau- 
matic scarring .... Histochemical analysis in- 
: dicates that the deposits are composed essen- 
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tially of protein and suggest that they may be 
related to keratin, possibly as a precursor or 
incomplete form. In the absence of an existing 
satisfactory terminology, it is proposed that 
the process wherein the sulphur-rich globular 
deposits are formed be referred to as kerati- 
noid corneal degeneration. The multiplicity of 
the corneal disorders in which the abnormal 
material is formed implies that the keratinoid 
deposits do not constitute a separate disease 
entity so much as a special type of response 
which may be stimulated in a variety of ways. 
(15 figures, 1 table, 27 references)—4Author's 
abstract 


PARTIAL EVULSION OF OPTIC NERVE, Hart, 
J. €. D. and Pilley, S. F. J. (Western 
Ophthalmic Hospital, London), Brit. J. 
Ophth. 54:781-785, Dec., 1970. 


A case of partial evulsion of the optic nerve 
is presented in which fluorescein angiography 
was performed. The study demonstrated that, 
in spite of the extensive nature of the injury, 
the major retinal vessels were minimally af- 
fected with transit of dye through both arte- 
ries and veins. The only vessels significantly 
affected were small vessels in the region of the 
disc. The field loss was due to rupture of nerve 
axons at the margin of the disc. (4 figures, 9 
references )—Authors’ abstract 


INTRAOCULAR PRESSURE REDUCTION AND VIT- 
REOUS MASS. Robbins, R., Obstbaum, 
A. S., Best, M. and Galin, M. A. (New 
York Medical College, New York), Brit. 
J. Ophth. 54:801-804, Dec., 1970. 


Retrobulbar anesthesia and the use of aceto- 
zolamide reduce intraocular pressure in the 
undisturbed rabbit eye, but do not alter vitre- 
ous weight. The former technique may be ben- 
eficial in lens extraction procedures in that it 
counteracts the mechanical forces which tend 
to extrude vitreous. The use of acetazolamide 
is of no value in preventing vitreous loss. (3 
tables, 8 references )—Authors’ abstract 


FLAT ANTERIOR CHAMBER AND CHOROIDAL 
DETACHMENT IN APHAKIA. Shah, R. R. 
(Rajkot, Gujarat, India), Brit. J. Ophth. 
55:48-49, Jan., 1971. 

In 500 cases of cataract extraction the inci- 
dence of choroidal detachment was 2.6% and 


that of shallow anterior chamber was 13.5%, 
and there was no regular relationship between 
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the two conditions. The eyes were treated con- 
servatively and these complications did not af- 
fect the ultimate visual acuity or intraocular 
pressure. (4 references )—Author’s abstract 


ISCHEMIC OPTIC NEUROPATHY IN CHRONIC 
SIMPLE GLAUCOMA, Begg, I. S., Drance, 
5. M. and Sweeney, V. P. (Department 
of Ophthalmology, 2550 Willow Street, 
Vancouver, Canada), Brit. J. Ophth. 55: 
73-90, Feb., 1971. 


The occurrence of discrete, recurrent, and 
sometimes bilateral hemorrhages in sectors of 
the disc, in the region of the arcuate nerve 
fibers, associated with fresh absolute field de- 
fects in the Bjerrum area was thought to char- 
acterize symptomless ischemic optic neuropa- 
thy. These changes were observed in three pa- 
tients with ocular hypertension, marking the 
transition to chronic simple glaucoma. A simi- 
lar sequence marked the progression of field 
loss in four patients with chronic simple glau- 
coma. The general neurovascular assessment 
of the patients, their level of intraocular pres- 
sure at the time of the field loss, and the 
ophthalmodynamometric findings suggested 
that the ischemic optic neuropathy in this 
group of patients was probably due to small 
vessel disease, producing inadequate perfusion 
of the optic nerve head. Adverse perfusion 
pressures were seen in only some of this group 
of patients, which suggests that there are 
many causes for poor perfusion at the optic 
nerve head. An imbalance between intraocular 
pressure and vascular pressure, while common, 
is not the only cause of a nerve fiber bundle 
infarction indistinguishable from that found in 
chronic simple glaucoma. (1 table, 18 figures, 
22 references )--Authors’ abstract 


EXPERIMENTAL OCULAR SCHISTOSOMIASIS. 
Abboud, I. A., Hanna, L. S. and Ragab, 
H. A. A. (Cairo University, Egypt), Brit. 
J. Ophth, 55:106-115, Feb., 1971. 


The injection of suspensions of cercariae 
subconjunctivally in animals did not cause 
ocular lesions, but produced generalized schis- 
tosomiasis. The instillation of cercariae on to 
the eyelids and conjunctiva also produced gen- 
eralized schistosomiasis. Injection of cercariae 
into the anterior chamber of guinea-pigs re- 
sulted in an aqueous flare, keratic precipitates, 
and hypopyon, but generalized schistosomiasis 
did not develop. The eyes of animals previ- 
ously infected with cercariae of S. mansoni 
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through the intraperitoneal route revealed no 
ocular lesions. The eyes of 150 patients suffer- 
ing from schistosomiasis showed subconjuncti- 
val hemorrhages in twelve and flame-shaped 
retinal hemorrhages in three. It is concluded 
from the experimental results that the theory 
of the local route of infection through the eye 
cannot account for ectopic schistosomal ocular 
lesions. Generalized schistosomiasis can be 
produced by cercarial penetration through ei- 
ther the eyelids or the conjunctiva. It is also 
concluded that schistosomiasis does not affect 
the ocular structures, except in the form so 
rare ectopic lesions. (6 tables, 5 figures, 25 
references )—Authors’ abstract 


LACTIC DEHYDROGENASE ACTIVITY OF AQUE- 
OUS HUMOUR IN RETINOBLASTOMA. Dias, 
P. L. R., Shanmuganathan, S. S. and Ra- 
jaratnam, M. (Dalrymple Hall, 22 Bell- 
haven Terrace, Glasgow, W 2., Scotland), 
Brit. J. Ophth. 55:130-132, Feb., 1971. 


LDH activity in the aqueous humour of 46 
patients with non-malignant intraocular dis- 
orders ranged from 0 to 350 units/100 ml. The 
four cases of retinoblastoma studied gave val- 
ues of 1800, 2100, 1600, and 3250 units/100 ml. 
Since LDH activity in the aqueous humour is 
greatly elevated in retinoblastoma, it seems 
likely that the estimation of LDH activity in 
the aqueous humour may be of value in the 
diagnosis of intraocular malignancy. (2 tables, 
7 references )—Authors’ abstract 


BULLETIN DE LA SOCIETE 
BELGE p OPHTALMOLOGIE 


THE OCULAR MANIFESTATIONS OF CONGENI- 
TAL ERRORS OF METABOLISM. (French) 
Goux, J. P. and Kallay, O. (Clinique oph- 
talmologique de l'Universite de Louvain), 
Bull. Soc. Belge Ophtal. 157:9-319, 1971. 


This excellent monograph begins with an in- 
troduction on the relationship of enzyme bio- 
chemistry to genetics. The various congenital 
anomalies are then considered under various 
headings. The first chapter is on carbohydrate 
defects such as galactosemia and galactokinase 
deficiency. The second chapter is on amino acid 
metabolic problems. The third chapter is om 
lipids and the fourth chapter is on Wilson’s 
disease. The last two chapters are on specific 
tissue disorders, diseases of the conjunctiva 
and bone and epithelial transport disease. (84 : 
figures)—David Shoch 
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PORES OF THE TRABECULAR WALL OF 
SCHLEMM’S CANAL: FERRITIN PERFUSION 
IN ENUCLEATED HUMAN EYES. Segawa, K. 
(Ophthalmological Clinic, Shinshu Uni- 
versity, Matsumoto-shi, Japan), Jap. J. 
Ophth. 15:1-8, Jan.-Mar., 1971. 


A small quantity of ferritin was injected 
into the anterior chamber of freshly enucle- 
ated human eyes. Áfter a half-hour wait, thin 
sections were made for electron microscopic 
study. The ferritin was found to have passed 
through the trabecular meshwork and the en- 
dothelial pores of Schlemm's canal. There was 
no evidence of an active transport mechanism. 
(10 figures, 5 references)— Paul A. Hein, Jr. 


MACULAR ERG IN CENTRAL SEROUS RETIN- 
oPATHY. Nagata, M. and Honda, Y. (De- 
partment of Ophthalmology, Tenri Hospi- 
tal, 200 Mishima-cho, Tenri-city, Nara, 
Japan), Jap. J. Ophth. 15:9-16, Jan.- 
Mar., 1971. 


Compared with the fellow eye, the eye with 
central serous retinopathy shows a diminished 
macular ERG. In thirteen patients with central 
serous retinopathy treated by photocoagula- 
tion, the ERG returned to normal in only two, 
although all had return of normal visual acuity 
and loss of the central scotoma. (4 figures, 15 
references )—-Paul A. Hein, Jr. 


EYE INJURY BY ORGANIC PHOSPHORUS IN- 
SECTICIDES. Ishikawa, S. (Department of 
Ophthalmology, University of Tokyo 
School of Medicine, Tokyo), Jap. J. 
Ophth. 15:60-68, Jan.-Mar., 1971. 
Seventy-one children from an area of Japan 

heavily treated by helicopter with organic 

phosphorus insecticides developed eye abnor- 
malities, consisting of narrowed visual fields, 
reduced visual acuity, optic neuritis, pupillary 
abnormalities, and altered ocular motility. 
Treatment with atropine and PAM was effica- 


cious. (5 figures, 11 references)— Paul A. 
Hein, Jr. 


JOURNAL OF PEDIATRICS 
INFANTILE NYSTAGMUS: A PROSPECTIVE 


STUDY OF SPASMUS NUTANS, CONGENITAL 
NYSTAGMUS AND UNCLASSIFIED NYSTAG- 
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MUS OF INFANCY, Jayalakshmi, P., Scot. 
T. F., Tucker, 5. H. and Schaffer, D. D. 
(Univ. of Pennsylvania School of Medi- 
cine), J. Pediat. 77:177-187, Aug., 1970. 


Prospectively collected data on 52 study and 
56 control children were used to analyze the 
diagnostic and prognostic criteria commonly 
applied to infants with nystagmus. Compared 
with control children, the affected children ha 
a higher incidence of electroencephalographic 
abnormalities, strabismus, other neurologic ab- 
normalities, and family history of nystagmus 
Except for a higher incidence in multiparous 
women, no environmental pre- or perinata 
circumstances differentiated the study childrei 
from control children. Cessation before thc 
fifth year occurred in 70% of those without 
and in 30% of those with associated strabis- 
mus or other neurologic abnormalities. (4 ta- 
bles, 35 references)—Authors' abstract 


RETINAL CHANGES PRODUCED BY PHOTO- 
THERAPY. Sisson, T. R., Glauser, S. C. 
Glauser, E. M., Tasman, W. and Kuwa- 
bara, T. (Temple Univ, School of Med. 
and Harvard Univ. School of Med.), J. 
Pediat. 77:221-227, Aug., 1970. 


Phototherapy is used to treat hyperbiliru- 
binemia in the newborn. The potential hazard 
of retinal damage under such therapy was 
evaluated using newborn piglets. With elec- 
tron microscopy, changes in the visual recep- 
tors were observed in exposed eyes which 
were not observed in shielded eyes. Therefore, 
utmost care would seem to be required to 
shield the eyes of infants exposed to bilirubin 
phototherapy units. (6 figures, 7 references )— 
Joel G. Sacks 


SIMULTANEOUS OCCURRENCE OF CONGENITAL 
ANIRIDIA, HAMARTOMA, AND WILMS' TU- 
MOR, Haicken, B. N. and Miller, D, R. 
(New York MHospital-Cornell Medical 
Center, New York), J. Pediat. 78:497- 
502, Mar., 1971. 


The syndrome of Wilms’ tumor associated 
with aniridia consists of congenital nonfami- 
lial aniridia, Wilms’ tumor developing before 3 
years of age, eye lesions associated with aniri- 
dia, mental and growth retardation, micro- 
cephaly, genitourinary anomalies and deformi- 
ties of the pinna. The twenty-fifth case of this 
syndrome is presented and demonstrates new 
findings not seen previously: congenital li- 
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poma and spina bifida with meningocele. This 
case provides an important link between the 


' Wilms’ tumor-aniridia syndrome and disorders 


of growth control (hemihypertrophy, hamar- 
toma, and visceral cytomegaly syndrome). The 
array of overlapping congenital malformations 
occurring with Wilms’ tumor, aniridia, and 
disorders of growth control suggest common 
teratogenic and oncogenic mechanisms. (1 fig- 


: ure, 1 table, 28 references )—Authors’ abstract 


JOURNAL OF NEUROSURGERY 


BILATERAL TRAUMATIC ABDUCENS PALSY. 
Schneider, R. C. and Johnson, F. D. (Uni- 
versity of Michigan Medical Center, Ann 
Arbor), J. Neurosurg. 34:33-37, Jan., 

. 1971. 


Two patients with bilateral abducens palsy 
are presented. A study of the associated injury 
to the cervical spine suggests that a severe 
blow to the head in an upward and posterior 
direction may produce contusion or avulsion 
of the abducens nerve by the rigid petrosphe- 
noidal ligament under which it passes. (3 fig- 


` ures, 12 references) —Authors' abstract 


. KriNiSCHE. MONATSBLATTER FUR 


AUGENHEILKUNDE 


EXPERIMENTAL PRODUCTION OF GIANT RET- 
INAL TEARS -AND THEIR TREATMENT BY 
INTRAOCULAR AIR TAMPONADE. (German) 
Machemer, R., Aaberg, T. and Norton, 
E. W. D. (Bascom Palmer Eye Institute, 
University of Miami, Florida), Klin. Mbl, 
Augenh. 157:1-12, July, 1970. 


Giant retinal tears between 90° and 360° 
could be produced experimentally in the owl 
monkey eye. After correct positioning of the 
animal, air was injected into the vitreous cav- 
ity to replace all of the vitreous and subretinal 
fluid and to unfold the retina, and diathermy 
or cryo was applied to the sclera. Utilizing 
this technique eight eyes with giant tears be- 
tween 180? and 350? were successfully re- 
attched. This experimental intraocular air tam- 
ponade is hoped to serve as a model for simi- 
lar human detachments that are not compli- 
cated by vitreous strands. (13 figures, 2 ta- 
bles, 12 references )—Authors abstract 


ANTAGONISTIC EFFECT OF MYDRIATICS AND 
MIOTICS ON THE OUT-FLOW RESISTANCE OF 
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THE AQUEOUS HUMOUR. (German) Mak- 
abe, R. (6 Frankfurt/Main 70, Ludwig- 
Rehn-Str. 14), Klin. Mbl. Augenh. 157: 
30-38, July, 1970. 


Tonography was performed in open angle 
glaucoma suspects after local application of 
parasympathicolytic, sympathicomimetic and 
parasympathicomimetic drugs. A significant 
correlation was observed between the increase 
in outflow resistance produced by parasympa- 
tholytics and a decrease in outflow resistances 
produced by pilocarpine. However a similar 
correlation could not be found, when a sympa- 
thomimetic and pilocarpine were used. (3 fig- 
ures, 49 references )—Helmut Buettner 


CATARACT AFTER EXTRACORPORAL DIALYSIS. 
(German) Straub, W. and Freund, J. 
(355 Marburg/Lahn, Univ. Augenklinik), 
Klin. Mbl. Augenh. 157:50-52, July, 1970. 


A 39-year-old woman with uremia developed 
bilateral mature cataracts during weekly extra 
corporal dialysis, which had been going on for 
several months. The authors suggest that these 
cataracts are probably caused by osmotic 
changes during hemodialysis. (2 figures, 4 ref- 
erences )—Helmut Buettner 


FLUCTUATIONS OF INTRAOCULAR TENSION 
DURING HEMODIALYSIS. (German) Reis- 
ner, W., Schmidt, P. and Kotzaurek, R. 
(A-1090 Wien, Alserstr. 4, A-1090 Wien, 
Lazarettgasse 14, 1. Med. Klinik der 
Univ. Wien), Klin. Mbl. Augenh. 157: - 
53-60, July, 1970. 


Intravenous injection of hypertonic solu- 
tions (ie. urea) can lower the intraocular 
pressure (IOP). Lowering the osmotic pres- 
sure of the serum, on the other hand, can re- 
sult in a rise of IOP, due to a delayed reduc- 
tion of the urea concentration in the aqueous 
humor and the vitreous. During 25 hemodialy- 
sis procedures in seven patients (with normal 
IOP) the IOP increased significantly. No 
quantitative correlation between the increase 
in IOP and the change of osmotic pressure in 
the serum could be evaluated. However there 
exists an indirectly proportional correlatiog 
between the initial IOP and the degree of in- 
crease of the IOP during hemodialysis. (6 fig- | 
ures, 4 tables, 23 references)—Helmut Buett- 
ner 
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DOES THE SCHIØTZ TONOMETER HAVE TO BE 
DISMANTLED AFTER EACH MEASUREMENT 
OF INTRAOCULAR PRESSURE? Leydhecker, 
W. and Sixt, B. (Univ.-Augenklinik 
Wurzburg), Klin. Mbl. Augenh. 157:65- 
69, July, 1970. 


By means of physical and clinical methods 
the authors investigated what errors arise, if a 
Schietz tonometer is not dismantled and the 
tonometer rod not cleaned after each use. Two 


"new methods for the measurement of the fric- 


tion between the rod and the cylinder have 
been developed. After five measurements with- 
out dismantling the tonometer one error of 
scale reading already occurs. After 13 mea- 
surements, there are two errors in scale read- 
ings. Therefore, the tonometer must be dis- 
mantled and cleaned after each measurement. 
(1 figure)—Authors' abstract 


THE EFFECT OF PILOCARPINE AND PROSTIG- 
MINE MIXED WITH PILOCARPINE ON THE 
INTRAOCULAR PRESSURE IN GLAUCOMA 
SIMPLEX. (German) Stelzer, R. (A-1090 
Wien/Osterr., Alserstr. 4, II. Univ. Au- 
genklinik), Klin. Mbl, Augenh. 157:74- 
79, July, 1970. 


In 30 eyes with glaucoma simplex pilocar- 
pine (1%) reduced the intraocular pressure 
(IOP) by 20.7% while the facility of aqueous 
outflow (C) was increased by 7095. A mixture 
of pilocarpine (2%) and prostigmine (3%) 
lowered the IOP by 30.9% and increased the 
C-value by 150%. (2 figures, 5 tables, 14 refer- 
ences )—Helmut Buettner 


FLUORESCEIN ANGIOGRAPHIC FINDINGS IN 
RETINITIS PUNCTATA ALBESCENS. (Ger- 
man) Makabe, R. (6 Frankfurt, a. M. 70, 
Ludwig-Rehn-Strasse 14 West-Germany), 
Klin. Mbl. Augenh. 157:114-118, July, 
1970. 


An 18-year-old white woman complaining 
about progressive loss of night vision pre- 
sented the typical fundus changes of retinitis 
punctata albescens. She had a decreased visual 
acuity, concentrically constricted visual fields 
with a ring scotoma, a diminished and re- 
tarded dark adaptation, impaired color percep- 
tion and no ERG response. Fluorescein angi- 
ography showed early fluorescence of the 
white spots in the fundus, suggesting that 
-these are areas with a defect of the pigment 
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epithelium. (5 figures, 14 references)—Hel- 
mut Buettner 


RUBELLAR EMBRYOPATHY OF THE EYE. (Ger- 
man (Tondury, G. (CH-8006 Zurich, 
Schweiz, Anatom. Univ.-Institut), Klin. 
Mbl. Augenh. 157:141-164, Aug., 1970. 


Fifty-four of 102 embryos and fetuses 
whose mothers had rubella during the first tri- 
mester of pregnancy, showed heart lesions 
(46) and cataracts (38). The combination of 
cataract and cardiac lesions was present in 30 
cases. The chronic process of destruction of 
the lens, even persisting in the postnatal period 
due to continuous presence of the rubella vi- 
rus in the affected structures, begins 10 to 12 
days after manifestation of the disease in the 
mother. The primary lens fibers swell and later 
disintegrate. The same happens to the newly 
formed secondary lens fibers at the equator, 
which are continuously added in the periphery. 
This results in a lens with a liquified embry- 
onal nucleus and a thin cortical layer of secon- 
dary lens fibers. 

More rare findings were: atrophic and ab- 
normally short iris with poorly developed 
sphincter muscle and atrophic ciliary body (in 
4 cases) and microphthalmos combined with 
lenticular and corneal malformation (in 4 
cases). There were no inflammatory signs (1.e. 
iridocyclitis) in all these cases. Up to the sev- 
enth month, embryos and fetuses cannot re- 
spond with cellular reaction. The only re- 
sponse to a virus infection is a necrosis of the 
affected cells. (18 figures, 1 table, 44 refer- 
ences )-—Helmut Buettner 


DIAGNOSIS OF OCULAR MYASTHENIA IN CHIL- 

"DREN, (German) Manz, F. and Schmidt, 
D. (78 Freiburg, Hansastr. 9, Neurol. 
Klinik mit Abt. f. Neurophys.; 78, Frei- 
burg, Killanstr, Univ. Augenklinik, 
West-Germany), Klin. Mbl. Augenh. 157: 
173-182, Aug., 1970. 


Ocular symptoms of myasthenia gravis are 
very common and often the earliest manifesta- 
tion of this disease. About 10% of all cases of 
myasthenia have their onset before the age of 
15. Therefore this disease should be considered 
in all children with paresis of the extraocular 
muscles. The tensilon- and prostigmine- test, 
which can be performed as an office procedure, 
provides a decisive diagnosis in most cases. In 
doubtful cases or when more subtle examina- 
tions are desired, stimulation electromyogra- 
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phy, needle electromyography or registration 
of the opto-kinetic nystagmus before and after 
administration of cholinesterase inhibitors 
may be performed. (9 figures, 3 tables, 39 ref- 
erences )——Helmut Buettner 


THE EFFECT OF CATAPRESAN(R) ON THE IN- 
TRAOCULAR PRESSURE (IOP). (German) 
Heilmann, K. (8 München 80, Ismanin- 
gerstr. 22, Augenklinik der Techn. Hoch- 
schule, West-Germany), Klin. Mbl. Au- 
genh, 157:182-192, Aug., 1970. 


2-(2,6-dichlorphenyl amino) 2-imidazoline- 
hydrochloride (Catapresan (R)), an anti- 
hypertensive drug, lowers the IOP significantly, 
when applied locally. It is free from local side- 
effects and does not produce miosis. However, 
general side effects such as a considerable de- 
crease in blood pressure, a dryness of mucous 
membranes and a sedative effect still prevent 
the routine use of this drug in the treatment of 
glaucoma. A comparative study of the effects 
of a 0.5% and a 0.25% solution of Catapresan 
(R) in 17 patients with primary glaucoma 
showed more general side effects when using 
0.5% Catapresan (R) locally, while the IOP 
was lowered to the same extent by both con- 
centrations. (4 figures, 3 tables, 4 references) 
—Helmut Buettner 


SERUM GLYCOPROTEID LEVEL AND DIABETIC 
RETINOPATHY. (German) Langness, U., 
Thiel, H. J. and Moog, E. (23 Kiel, Hege- 
wischstr. 2, Univ. Augenklinik; 23 Kiel, 
Metzstr. 53/57, IT. Med. Klinik u. Poli- 
klinik der Univ. West-Germany), Klin. 
Mbi. Augenh. 157:202-208, Aug., 1970. 


The serum level of protein-bound amino 
sugars (glycoproteids) is known to be ele- 
vated in diabetics and especially so in diabetic 
angiopathy. Of 121 diabetics (19 to 60 years 
of age) 1l had diabetic microangiopathy of 
the retinal vasculature; four years later eight 
more had developed diabetic retinopathy, re- 
gardless of whether the diabetes had been well 
treated or not. All 121 patients had a signifi- 
cantly elevated serum glycoproteid level, even 
before changes of their retinal vessels were 
detected. The authors think that it might be 
possible to predict the onset of diabetic reti- 
nopathy by determining individual glycopro- 
teid fractions in the serum. (3 tables, 36 refer- 
ences)—Helmut Buettner 
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MALIGNANT CHOROIDAL MELANOMA AND 
THE CILIARY NERVE. (German) Vogel, 
M, H. (43 Essen, Hufelandstr. 55, Univ. 
Augenklinik, Klinikum Essen, West-Ger- 
many), Klin. Mbl. Augenh. 157:215-224, 
Aug., 1970. 

In 17 out of 20 malignant melanomas of the 
choroid, a ciliary nerve was found in the area 


of the tumor base on histological examination. 
This nerve was covered by a more or less thick 


layer of nevus cells which showed a graduar” 


transition into the tumor tissue. Choroidal nevi 
have been designated as the site of origin of 
the malignant melanomas of the choroid. The 
idea is advocated that the nevus cells are pro- 
liferated Schwann’s sheath-cells of the ciliary 
nerves. This interpretation is in accordance 
with the opinions of the neurogenic origin of 
malignant choroidal melanoma which have 
been propagated in the literature. It also would 
explain the frequency of malignant choroidal 
melanomas at the posterior pole of the eye. (8 
figures, 16 references )}—-Author’s abstract 


FUNDUS AND HISTOLOGICAL FINDINGS IN IN- 
FANTS WITH PACH YMENINGEOSIS HAEMOR- 
RHAGICA INTERNA. (German) Schmidt, 
B. and Trojan, H. J. (355 Marburg/ 
Lahn, Univ. Augenklinik, West-Ger- 
many), Klin. Mbl. Augenh. 157:239-244, 
Aug., 1970. 

Multiple subhyaloid hemorrhages, some- 


times associated with papilledema, point to the 
diagnosis of pachymeningiosis hemorrhagica 


interna. Three well documented cases of this ~ 


disease in infants are reported. (6 figures, 4 
references )-—Helmut Buettner 


LYMPHATIC TUMORS OF THE EYE AND AD- 
NEXA. (German) Stark, N. and Thiel, 
H. J. (6000 Frankfurt/Main, Ludwig- 
Rehn-Str. 14, Univ. Augenkl.; 23 Kiel, 
Hegewischstr, Univ. Augenkl. West- 
Germany), Klin. Mbl, Augenh. 157:308- 
326, Sept., 1970. 

Primary lymphatic tumors may be divided 

into three groups: 1) reactive hyperplasias 2) 


sarcomas of the lymphoreticular tissues and 39 
progressive autonomous hyperplasias, which 


have all the sarcoma characteristics except for .^ 


the extensive and destructive growth of sarco- 
mas. The histological diagnosis of these tu- - 
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mors is often very difficult or even impossible, 
especially as to determination of malignancy 
or non-malignancy. However, the treatment of 
choice seems to be early irradiation, as shown 
by an evaluation of 36 cases of ocular lympho- 
mas. (12 figures, 5 tables, 34 references)— 
Helmut Buettner 


TONOGRAPHIC INVESTIGATIONS DURING 
TREATMENT WITH LOCAL INJECTION OF 
DEXAMETHASONE. (German) Neumann, 

* M. and Hiller, H. (X 69 Jena/DDR, 
Bachstr. 18, Univ. Augenklinik East-Ger- 
many), Klin. Mbl. Augenh. 157:334-342, 
Sept., 1970. 


Tonography—performed in 15 patients, who 
received subconjunctival (2.5 mg) or retrobul- 
bar (5 mg) dexamethasone injections for 
treatment of uveitis—revealed a significant in- 
crease in intraocular pressure (IOP) and 
aqueous humor secretion, while the resistance 
to aqueous out-flow was unaffected. The ele- 
vated IOP was transitory and never reached 
pathological values (more than 26 mm Hg). 
(4 tables, 22 references )—Helmut Buettner 


THe DEBRÉ-LAMY-LYELL SYNDROME. (Ger- 
man) Reich, H. and Jünemann, G. (44 
Münster i. W., v. Esmarchstr. 56, Univ. 
Hautklinik; 44 Münster 1. W., Westring 
15, Univ. Augenklinik, West-Germany), 
Klin. Mbl. Augenh. 157:358-365, Sept., 
1970. 


Lyell’s syndrome (toxic epidermal necroly- 
sis) was first described by the French pediatri- 
cians Debré, Lamy and Lamotte in 1939, prior 
to Lyell’s publication in 1956. It is character- 
ized by extensive necrolytic dermal lesions 
combined with ocular involvement such as 
conjunctival scarring, symblepheron formation 
and corneal infiltration or ulceration, often 
followed by perforation. This disease has a 
mortality of 30%. In addition to a certain pre- 
disposition, drugs (sulfonamides, pyrazolone 
derivatives, antibiotics and barbiturates), vi- 
ruses and bacteria (Staphylococcus pyogenes) 
can cause this dangerous disease. Five case re- 
ports are included in this paper. (5 figures, 19 
references )—Helmut Buettner 
REGENERATION OF DARK ADAPTATION IN SUR- 

GICALLY REATTACHED RETINAS. (German) 


Hammerstein, W. (4 Düsseldorf, Moor- 
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enstr. 5, Univ. Augenklinik, West-Ger- 

many), Klin. Mbl. Augenh. 157:385-388, 

Sept., 1970. 

Twenty-four out of 25 eyes with retinal de- 
tachments showed progressive normalization 
of the dark adaptation curve postoperatively. 
One eye, which did not recover, had a detach- 
ment of several years duration. This suggests, 
that recovery of retinal function depends on 
the duration of the retinal detachment. (1 fig- 
ure, 1 table, 27 references)—Helmut Buettner 


ERG AND EOG POTENTIALS AFTER LONG 
TERM RESOCHIN ADMINISTRATION, (Ger- 
man) Svérák, J., Erbenová, Z., Peregrin, 
J. and Salavec, M. (582 Hradec Králové 
Koniggratz/CSSR, Univ. Augenklinik), 
Klin. Mbl. Augenh. 157:389-392, Sept., 
1970. 

Of 32 patients, receiving Resochin for at 
least six years (average total dose 572 g.) for 
treatment of chronic polyarthritis, 87% had a 
significant decrease of the b-wave amplitude 
of the ERG and 47% had a pathologically low 
EOG activity. All patients had normal appear- 
ing fundi. (2 figures, 33 references) —Helmut 
Buettner 


CHANGES OF THE STANDING POTENTIALS OF 
THE EYE (EOG) IN CHOROIDAL DETACH- 
MENT. (German) Alexandridis, E. (69 
Heidelberg, Univ. Augenklinik, West- 
Germany), Klin. Mbl. Augenh. 157:395- 
399, Sept., 1970. 

In three eyes with choroidal detachments 
the EOG-amplitudes were markedly reduced 
or even extinguished, depending on the size of 
the detachments. Following surgical reattach- 
ment of the choroid the EOG recovered rap- 
idly and 10 to 11 days later it was absolutely 


normal. (3 figures, 15 references)—Helmut 
Buettner 


PERIPHERAL IRIDECTOMY WITH CAUTERIZA- 
TION OF THE SCLERAL (SCHEIE’S PROCE- 
DURE). 3, COMPLICATIONS. (German) 
Polychronakos, D. J. and Chryssafis, B. 
(Thessaloniki/Griechenland, Aristoteles 
Str. 10), Klin, Mbl. Augenh, 157:463- 
475, Oct., 1970. 


Five hundred Scheie's procedures are ana- 
lyzed with regard to their complications. The 
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incidence of synechia, cataract, vitreous pro- 
lapse and loss, flat anterior chamber and ma- 
lignant glaucoma is almost the same as in any 
other fistulating operation. Sympathetic 
ophthalmia has so far never been observed af- 
ter a Scheie’s procedure. The incidence of late 
infections, however, has been unexpectedly 
high, 2.2% in this study. (4 tables, 20 refer- 
ences )—Helmut Buettner 


A NEW METHOD FOR THE FILM FIXATION OF 
THE KERATOPROSTHESIS IN THE HOST TIS- 
SUE. (German) Faulborn, J. (78 Frei- 
burg/Br. Univ. Augenklinik, West-Ger- 
many), Klin. Mbl. Augenh. 157:476-487, 
Oct., 1970. 


After implantation of a keratoprosthesis 


. into subcutaneous tissue, a capsule of connec- 


tive tissue is formed around the prosthesis. On 
transplantation into the eye, the connective tis- 
sue behaves like an autotransplant, into which 
the prosthesis is firmly embedded. The first 


' clinical and histological observations in four 
rabbit eyes have shown that two and four 


months after the transplantation of the auto- 
allotransplant into the eye, a firm connection 
exists with the host tissue. (12 figures, 6 refer- 


, ences) —Aduthor's abstract 


"a 


TENSILE STRENGTH OF RABBIT CORNEA AFTER 


PERFORATING INJURY AND ETHYL-DEOXY- 
URIDINE (EDU) ADMINISTRATION. (Ger- 
man) de Decker, W. (23 Kiel, Univ. Au- 
genklinik, West-Germany), Klin. Mbl. 
Augenh. 157:487-492, Oct., 1970. 


In 1967 another virostatic agent, EDU, was 
introduced into therapy of corneal herpes. It is 
as effective as iodine-deoxy-uridine (IDU), 
but better tolerated by the corneal tissue. Com- 
parative measurements of tensile strength of 
corneal scars after perforating injuries treated 
with and without EDU showed, that the ad- 
ministration of EDU improved wound healing. 
(2 figures, 1 table, 12 references)—Helmut 
Buettner 


PHOTOCOAGULATION IN INFLAMMATORY DIS- 
EASES OF THE FUNDUS. Heydenreich, A. 
(Univ.-Augenklinik Jena), Klin. MbL 
Augenh. 157:610-617, Nov., 1970. 


Photocoagulation is a valuable support for 
conservative drug therapy in inflammatory 


diseases of the fundus. In choroiditis, in par- 
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ticular, 1solated patches or relapses at the mar- 
ginal zones of older patches were coagulated. 
With this procedure, the clinical course of the 
disease could be shortened and the progressive 
character of the disease could be brought un- 
der control. In retinal periphlebitis, spot coag- 
ulation of bleeding vascular areas combined 
with fluorescein ophthalmoscopy brought 
about scarring of these areas and thus pre- 
vented recurrent hemorrhages in 42% of the 
cases. In a similar way, focal areas were coag- 
ulated in retinitis centralis serosa. In Coats’ 
disease, secondary  retinoschisis, secondary” 
retinal detachment and secondary retinal fora- 
men, the pathological areas were sealed by co- 
agulation and spreading of these processes to 
healthy retinal areas was prevented. (10 fig- 
ures, 1 table, 15 references)—Author's ab- 
stract 


ULTRASOUND-ECHOGRAPHY-—AN IMPORTANT 
AUXILIARY EXAMINATION IN RETINAL DE- 
TACHMENT SURGERY. (German) Freyler, 
H. (A-1090 Wien, Spitalgasse 2, T. Univ. 
Augenklinik, Schweitz), Klin. Mbl. Au- 
genh. 157:617-633, Nov., 1970. 


Echography can provide pertinent pre-, in- 
tra- and post-operative information in retinal 
detachments. Especially in eyes with opaque 
media, this method has proven to be very valu- 
able in retinal detachment surgery. (8 figures, 
29 references )}—Author’s abstract 


DEVELOPMENT OF CHOROIDAL VESSELS IN 
THE MACULAR AREA, (German) Heimann, 
K. (5 Koln-Lindenthal 41, Univ. Augen- 
klinik West-Germany), Klin. Mbl., Au- 
genh. 157:636-642, Nov., 1970. 


The authors studied in embryos and fetuses 
the development of the choroidal vessels by 
means of indian ink- and neoprene-injection. 
In the macular area the short ciliary arteries 
form a dense and well anastomosing network 
of choroidal arterioles, emphasizing the partic- 
ular hemodynamic conditions of this area. 
This pattern of choroidal vessels differs mark- 
edly from the rest of the choroid and can ex- 
plain the predilection of the posterior pole for 
inflammatory and degenerative lesions, for ex- 
ample congenital toxoplasmosis. (5 figures, 15 
references )—Helmut Buettner B 


FAMILIAL INCIDENCE OF THE BrocuH-Surz- 
BERGER-SYNDROME (INCONTINENTIA PIG-. 
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MENTI) WITH OCULAR INVOLVEMENT. 
(German) Benedikt, O. and Ehalt, H. 
(A-8036, Graz, Auenbruggerplatz 4 Univ. 
Augenklinik,), Klin. Mbl. Augenh. 157: 
652-663, Nov., 1970. 


Papulo-macular and vesicular changes with 
streak-like deposits of melanin pigment in the 
skin (incontinentia pigmenti) can be associ- 
ated with ocular anomalies, such as corneal 
opacifications, congenital cataracts, iris mal- 
formations, persistent hyperplastic primary 
vitreous, pseudoglioma, uveitis, chorioretinitis 
with subsequent optic atrophy, retinal folds, 
hydrophthalmus, nystagmus and strabismus. 
This disease starts in early infancy and is pre- 
dominently found in females. The authors re- 
port two cases of Bloch-Sulzberger syndrome 
in one family (mother and daughter) with 
ocular involvement. The daughter’s left eye 
was removed under the assumption of an ex- 
isting retinoblastoma. Histological examina- 
tion revealed persistent hyperplastic primary 
vitreous with a persistent hyaloid artery and 
retinal dysplasia. The authors assume, that 
this syndrome represents a sex-linked heredi- 
tary disease. (9 figures, 33 references )—-Hel- 
mut Buettner 


[IRRADIATION THERAPY OF LYMPHOMAS IN 
THE OCULAR REGION. (German) Stark, N. 
and Panek, V. (6000 Frankfurt/Main, 
Ludwig-Rehn-Str. 14, Univ. Augenklinik; 
6000 Frankfurt/Main, Univ. Klinik f. 
Strahlentherapie, West-Germany), Klin. 
Mbl. Augenh. 157:693-697, Nov., 1970. 
In seven cases of localized lymphomas 

(three histological proven malignant) beta-ir- 

radiation proved to be very effective. There- 

fore irradiation should always be preferred to 
mutilating radical surgery. (1 table, 13 refer- 
ences )—-Helmut Buettner 


ELECTRON MICROSCOPIC FINDINGS IN KERA- 
TOCONUs. (German) Göttinger, W. and 
Aubóck, L. (A-8036 Graz, Univ. Augen- 
klinik; A-8036 Graz, Path. Univ. Inst.), 
Klin. Mbl. Augenh. 157:762-772, Dec., 
1970. 

* Phagocytizing stromal cells and large 

amounts of collagen fibril precursor material 

were found in six corneas of patients with 


keratoconus. These changes may be the ex- 
' pression of an enzymatic defect in fibrillogen- 
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esis, resulting in the malformation of the cor- 
nea. The theory of an enzymatic defect fits 
well with the interpretation of keratoconus be- 
ing a hereditary disease. (9 figures, 19 refer- 
ences )—Helmut Buettner 


LANCET 


HEADACHE AND THE EYE. A COMMUNITY 
stupy, Waters, W. E. (Dept. of Social 
Medicine, Oxford University, England), 
Lancet 7662:1-4, 1970. 


Groups of individuals with headache, unilat- 
eral headache, or migraine, and a group who 
had not had a headache in the previous year, 
were identified by questionnaire in a random 
sample of a general population. Four hundred 
and fourteen individuals were examined for 
visual acuity and ocular-muscle imbalance. 
These tests gave little evidence that visual de- 
fects were more frequent in those with head- 
ache or those with migraine compared with in- 
dividuals without headache in the same popu- 
lation. The only statistically significant differ- 
ence found between the four groups was that 
hyperphoria with near vision was more fre- 
quent in the migraine group. It is concluded 
that, in the general population, headaches are 
seldom caused by defects in visual acuity or 
ocular-muscle imbalance. (3 figures, 4 tables, 
11 references )—~Author’s abstract 


New ENGLAND JOURNAL 
OF MEDICINE 


NORRIE'S DISEASE—AN X-LINKED SYNDROME 
OF RETINAL MALFORMATION, MENTAL RE- 
TARDATION AND DEAFNESS. Holmes, L. B. 
(Massachusetts General Hospital, Bos- 
ton), N. Eng. J. Med. 284:367-368, 1971. 


A family in which six males in four genera- 
tions were affected with Norrie's disease (an 
X-linked syndrome of retinal malformation, 
mental retardation and deafness), the initial 
diagnoses of retrolental fibroplasia, pseudogli- 
oma, and congenital toxoplasmosis had been 
suggested. The general lack of awareness of 
this syndrome is probably responsible for these 
incorrect diagnoses. Because of the devastat- 
ing nature of the syndrome and the lack of 
any effective treatment, some parents may 
seek prenatal sex identification in all subse- 
quent pregnancies and plan to abort all unborn 


sm 
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males. 
Sacks 


(2 figures, 5 references)—]oel G. 


TRANSACTIONS OF THE ÁMERICAN 
ACADEMY OF OPHTHALMOLOGY 
AND OTOLARNGOLOGY 


COLOR ENHANCEMENT OF BRAIN AND OR- 
BITAL SCANS IN PROPTOSIS. Kramer, S. G., 
Archer, D. D., Polcyn, R. E., Charleston, 
D. B. and Yasillo, N. (University of Chi- 
cago, 950 E. 59th St., Chicago, Illinois), 
Tr. Am. Acad. Ophth. Otolaryng. 74: 
1240-1248, Nov.-Dec., 1970. 


Thirty-three patients with orbital disease 
were evaluated by radioisotope scanning of the 
brain and orbits with sodium pertechnetate- 
99m (NaTc04)—a technique virtually unat- 
tended by hazard or morbidity. Ordinary inter- 
pretation of such scans is frequently difficult 
because of high background activity in the or- 
bital regions which obscures orbital detail. 
This study utilized an electronic color en- 
hancement technique to increase the ease and 
accuracy of scan interpretations. No scan of a 
patient with an intra-orbital mass was inter- 
preted as negative, and no scan of a patient 
without a mass was interpreted as positive by 
this technique. Masses were correctly localized 


. with respect to the globe in 13 of 14 positive 


scans. Radioisotope scanning of the orbits par- 
ticularly when aided by color enhancement, 


| proves to be a simple and accurate diagnostic 


aid for detecting and localizing intra-orbital 
masses. (3 tables, 2 figures, 18 references) — 
Authors' abstract 


SUB-TENON STEROID INJECTION FOR OPTIC 
NEURITIS. Smith, J. L., McCrary, J. A., 
Bird, A. C., Kurstin, J., Kulvin, S. M, 
Skilling, Jr., F. D., Acers, T. E. and Cos- 
ton, T. O. (University of Miami School 
of Medicine, Florida), Tr. Am. Acad. 
Ophth. Otolaryng. 74:1249-1253, Nov.- 
Dec., 1970. 

Steroids injected in the sub-Tenon's space 
have been helpful in the management of optic 
neuritis. This route of administration is easier, 


safe, and less painful than retrobulbar injec- 
tion. We prefer to use aqueous triamcinolone. 


"The clinical response to this drug lasts one to 
‘two weeks after a single injection. The effects 


of the drug, administered as we have de- 
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scribed, warrant further clinical study in the 
treatment of ischemic optic neuritis and con- 
gestive thyroid exophthalmos. (1 table, 4 ref- , 
erences )—-Authors’ abstract 


LYELL'S DISEASE, THE STEVENS-JOHNSON 
SYNDROME, AND EXFOLIATIVE DERMATITIS. 
Ostler, H. B., Conant, M. A. and Ground- 
water, J. (University of California San 
Francisco Medical Center), Tr. Am. Acad. 
Ophth. Otolaryng. 74:1254-1265, Nov.- 
Dec., 1970. 


A case of Lyell’s disease has been presented. 
On the basis of observation and a partial re- 
view of the literature, the disease has been 
compared clinically, histologically, and etio- 
logically with the Stevens-Johnson syndrome 
and exfoliative dermatitis. Typical Lyell’s dis- 
ease appears to be a clinical and pathologic en- 
tity, distinct from other dermatologic disor- 
ders. Since there are only a limited number of 
ways in which skin and mucous membranes 
can react to disease, it is not surprising that 
Lyell’s disease often resembles other mucocu- 
taneous diseases in one or more respects. (6 
figures, 5 tables, 16 references)-—Authors' ab- 
stract 


AUTOMATIC OBJECTIVE REFRACTION: RE- 
PORT OF A CLINICAL TRIAL. Safir, A., 
Knoll, H. and Mohrman, R. (Mount Sinai 
School of Medicine, New York), Tr. Am. 
Acad. Ophth. Otolaryng. 74:1266-1275, 
Nov.-Dec., 1970. 


Objective techniques of refraction which 
are currently used are objective only in the 
sense that they do not require the subjective 
response of the patient, but they do require the 
subjective response of the examiner. A truly 
objective instrument for determining refrac- 
tive error has been designed and built. This in- 
strument may be operated satisfactorily by a 
person untrained in refraction. The result of 
the measurement of the refractive state of the 
subject is provided in the form of a written 
record. An analysis is presented of a clinical 
test evaluating the performance of the instru- 
ment as compared to the results obtained by a 
panel of practitioners examining the same pa- 
tient sample. It is concluded that the new in- 
strument provides a measure of refractive er- 


ror that is equivalent to that obtained by.4 


streak retinoscopy. (8 figures, 4 references)— 
Authors' abstract ; 


VOL. 72, NO. 3 


MARGINAL (RING) CORNEAL ULCER AS PRE- 
SENTING MANIFESTATION OF WEGENER'S 
GRANULOMA: A CLINICOPATHOLOGIC 
sruDv. Ferry, A. P. and Leopold, I. H. 
(Mount Sinai School of Medicine, City 
University of New York), Tr. Am. Acad. 
Ophth. Otolaryng. 74:1276-1282, Nov.- 
Dec., 1970. 


Marginal (ring) ulcers of the cornea are 
frequently symptomatic rather than primary. 
A case is reported in which a ring ulcer of the 
cornea was one of the earliest manifestations 
of Wegener's granuloma. On pathologic exam- 
ination of the eye, a granulomatous reaction to 
corneal collagen fibers was found in the walls 
of the ring ulcer. This observation supports 
the concept that abnormal immune mecha- 
nisms play a major role in the pathogenesis of 
Wegener's granuloma. Appropriate manage- 
ment by the ophthalmologist of a patient with 
a ring ulcer includes both care of the corneal 
lesion and a search for a possible underlying 
systemic disease. (8 figures, 8 references)— 
Authors’ abstract 


A. SCLERAL PATCH FOR EXPOSED IMPLANTS. 
Helveston, E. M. (Indianapolis, Indiana), 
Tr. Am. Acad. Ophth. Otolaryng. 74: 
1307-1310, Nov.-Dec., 1970. 


A new procedure has been described which 
employs human eye bank sclera as a patching 
material for use in retention or replacement of 
an extruding or extruded orbital implant. (5 
figures, 4 references)—Author's abstract 


SIMULTANEOUS BILATERAL UVEAL MELANO- 
MAS RESPONDING TO BCNU THERAPY. 
Stark, Jr., W. J., Rosenthal, A. R., Mul- 
lins, G. M. and Green, W. R. (Wilmer 
Institute, the Johns Hopkins University 
and Hospital, Baltimore), Tr. Am. Acad. 
Ophth, Otolaryng. 75:70-83, Jan.-Feb., 
1971. 


To our knowledge, this patient is the first to 
be treated for intraocular melanoma with 
BCNU. The dramatic therapeutic response to 
BCNU represents a significant departure from 
the results usually obtained in the treatment of 
metastatic ocular melanoma, as seen from a 
review of the literature. Consequently, we be- 
lieve further trials with BCNU are indicated 
in cases of intraocular melanoma that are not 
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amenable to surgery. (12 figures, 31 refer; 
ences )—Authors’ abstract 


CONSERVATIVE TREATMENT OF INTRAOCULAR 
MELANOMAS. Long, R. S., Galin, M. A. 
and Rotman, M. (New York Medical Col- 
lege, New York), Tr. Am. Acad. Ophth. 
Otolaryng. 75:84-93, Jan.-Feb, 1971. 


Choroidal malignant melanomas have been 
treated with cobalt 60 plaques. A computerized 
technique is used to assess the duration of 
treatment and the method for fractionation of 
the dose. These tumors are responsive to this 
form of therapy, and ocular function may be 
preserved while the neoplasm is eliminated. (3 
tables, 5 figures, 17 references)—Authors' ab- 
stract 


EFFECT OF RADIATION THERAPY ON META- 
STATIC CHOROIDAL TUMORS. Jaeger, E. A., 
Frayer, W. C., Southard, M. E. and Kra- 
mer, S. (Jefferson Medical College of 
Thomas Jefferson University, Philadel- 
phia), Tr. Am. Acad. Ophth. Otolaryng. 
75:94-101, Jan.-Feb., 1971. 


This report describes our experiences in the 
use of irradiation to treat metastatic tumors of 
the choroid in 21 eyes of 15 patients, and 
points out several factors of interest. Consid- 
eration perhaps should be given to the use of 
larger doses of initial radiation than was used 
in this series of patients, and to repeat treat- 
ment if a residual tumor is present. It was not 
possible to correlate the degree of malignancy 
of the primary tumor and response of the cho- 
roidal metastasis to ocular irradiation, While 
irradiation of these ocular tumors must be 
considered a palliative measure, this technique 
does offer preservation of useful vision in 
some instances. No ill effects were observed 
from radiation treatment. (2 tables, 4 figures, 
10 references)-—A uthors' abstract 


MALIGNANT CELLS IN THE BLOOD OF EYE 
PATIENTS, Stanford, G. B. and Reese, 
A. B. (University of Utah Medical 
School, Salt Lake City), Tr. Am. Acad. 
Ophth. Otolaryng. 75:102-109, Jan.-Feb., 
1971. 

At the present time, discovery of malignant 


cells in the blood of a patient has little prog- 
nostic significance. The one exception occurs 
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when a shower of cells is isolated during sur- 
gery. Results from some human clinical studies 
indicate that the five-year survival rate is cut 
in half under these circumstances. Theoreti- 
cally, the natural resistance is impaired by op- 
erative stress, and a shower of cells 1s not as 
easily destroyed at this time. There is no justi- 
fication at present for altering or withholding 
curative therapy on the basis of malignant 
cells which are demonstrated in a preoperative 
blood sample taken from a patient with an 
otherwise potentially curable lesion. After the 
postoperative period, persistent appearances of 
malignant cells in the blood of a patient who 
has undergone a curative-type resection may 
indicate the need for additional roentgen-ray 
therapy or chemotherapy. Because an estab- 
lished trend indicates a 50% survival rate in 
patients who are found to have a shower of 
malignant cells at the time of surgery, every 
effort should be made to prevent dissemination 
at the time of treatment of eye tumors. (6 fig- 
ures, 16 references)-—Authors' abstract 


PIGMENTED NEVI OF THE CHOROID, CLINICAL 
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STUDY OF SECONDARY CHANGES IN THE 
OVERLYING TISSUES. Naumann, G. O., 
Hellner, K. and Naumann, L. R. (Uni- 
versitats-Augenklintk, Hamburg, Ger- 
many), Tr. Am, Acad. Ophth. Otolaryng. 
75:110-123, Jan.-Feb., 1971. 


This report describes clinical observations 
on 124 choroidal nevi in 112 patients who were 
reexamined periodically for an average of two 
years... The concept that the vast majority of 
malignant melanomas develop from preexist- 
ing nevi is supported by our observations on 
the location and sex distribution of the lesion, 
which are quite similar in both, and by the 
high frequency of choroidal nevi in eyes enu- 
cleated at autopsy. The secondary changes in 
the overlying tissues caused by many choroidal 
nevi complicate the separation of small malig- 
nant melanomas from nevi. Careful long-term 
follow-up examination, including fluorescein 
angiography, infrared fundus photography, 
and perimetry are necessary to rule out malig- 
nant transformation. (10 figures, 48 refer- 
ences )—-Authors’ abstract 


OPHTHALMIC MINIATURE 


We know from their preserved spectacles that the hypermetropes in- 
cluded Hindenburg (+4.5 D) and Martin Luther (+3.0 D), while 
Bismarck (—3.0 D), Schopenhauer (—3.5 D), Goethe (—6.0 D), 
Schiller ( —2.75 D), and George Washington were all myopes. 


Patrick D. Trevor-Roper 


The World Through Blunted Sight 


New York, Bobbs-Merrill, p. 16 


NEWS ITEMS 


EDITED By THOMAS CHALKLEY, M.D. 
700 North Michigan Avenue, Chicago, IHlinois 60611 


For adequate publicity, notices of postgraduate courses, meetings and lectures 
must be received at least three months prior to the date of occurrence. 


Birra AFRO-ASIAN CONGRESS OF OPHTHALMOLOGY 


The fifth Afro-Asian Congress of Ophthalmol- 
ogy will be held at Nisset Kaikan Hall, Tokyo, 
Japan, July 9-12, 1972. The main subjects are in- 
fection of the eye and management of glaucoma, 
with symposia on the cornea, cataract surgery, and 
contact lenses. For further information contact 
Prof. Akira Nakajima, Secretary General, The 
Japanese Organizing Committee for the fifth Afro- 
Asian Congress of Ophthalmology, Department of 
Ophthalmology, Juntendo University, Hongo, Bun- 
kyo-ku, Tokyo, Japan 113. Prof. Yukihiko Mitsui 
is president of the local organizing committee and 
Dr. Yukio Kogure is treasurer. 


FIRST INTERNATIONAL SURGICAL Eve SYMPOSIUM 


The First International Surgical Eye Symposium 
will be held in Bologna, Italy, on April 23-27, 1972. 
Refined surgical techniques in the management of 
the chamber angle in glaucoma, congenital and 
senile cataracts, corneal lesions, prosthetokerato- 
plasties and plastic surgery of the eyelids and orbit 
will be demonstrated. Operative sessions will be 
televised. Papers on these subjects and concerning 
recent advances in orbitography, ultrasonography, 
and fluorescein angiography will be presented. 

For information contact the Clinica Oculistica, 
Universita di Bologna via Massarenti, 9—Bologna, 
Italy. 


Pacific MEDICAL CENTER: 
SrRABISMUS CONFERENCE 


The Pacific Medical Center, San Francisco, will 
hold a conference on strabismus October 28-30, 
1971. This conference will cover new physiologic 
information, clinically applicable tests, and surgical 
approaches. Clinical problems will be emphasized 
and discussed in a round table format. 

The fee is $125. For information: Arthur Jam- 
polskv, M.D., Chairman, Department of Continuing 
Education, Pacific Medical Center, Clary and 
Webster, San Francisco, California 94115. 


RESEARCH STUDY CLUB: OPHTHALMOLOGY MEETING 


The Research Study Club of Los Angeles will 
hold their 41st annual mid-winter convention in 
ophthalmology and otolaryngology, January 23- 
28, 1972, at the Los Angeles Hilton Hotel, Los 
Angeles. 

The guest speakers on ophthalmology will be 
Giambattista Bietti, Rome, Italy; Alejandro Sall- 
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eras, Buenos Aires, Argentina: Marshall M. Parks, 
Washington, D.C.; Michael J. Hogan, San Fran- 
cisco, California; Dohrmann K. Pischel, San Fran- 
cisco, California; and Lester T, Jones, Portland, 
Oregon. A cadaver course will be conducted at the 
University of Southern California School of Medi- 
cine. 


FDA. APPOINTS OPHTHALMOLOGICAL ADVISORY 
GROUP 


The Food and Drug Administration. announces 
the appointment of an Ophthalmological Advisory 
Group. A. Edward Maumenee, Wilmer Institute, 
is chairman of the committee. Other committee 
members are James Allen, Tulane University; 
Bernard Becker, Washington University; Jerome 
Goldman, Washington Hospital Center; Peter 
Laibson, Wills Eye Hospital; Irving H. Leopold, 
Mt. Sinai Hospital, John McTigue, George Wash- 
ington Hospital, and Maurice Rabb, Illinois Uni- 
versity School of Medicine. 


CALL FOR PAPERS: RADIATION EFFECTS 


The National Academy of Sciences invites sub- 
mission of current data on somatic, genetic, and 
environmental effects of low-level ionizing radia- 
tion, including effects on human growth and de- 
velopment. This material is requested whether or 
not it has been published, but work in progress, 
not yet reported, is of particular interest. The 
request is made in order to assist an advisory 
committee of the National Research Council m its 
deliberations concerning ionizing radiation effects 
on human populations. Please send material to 
Dr. A. W. Hilberg, Division of Medical Sciences, 
National Academy of Sciences, 2101 Constitution 
Avenue, Washington, D.C. 20418. 
LEARNING DISABILITIES CONFERENCE: ORTON So- 
CIETY 


The 22nd annual national conference on lan- 
guage-learning disabilities (dyslexia) of the Orton 
Society will be held November 4-7, 1971, at the 
Statler-Hilton Hotel, Boston, Massachusetts. The 
theme is language disability in the clinic and the 
classroom. For further information contact the 
Orton Society, Inc, 8415 Bellona Lane, Towson, 
Maryland 21204. 


NATIONAL EvE INSTITUTE APPROPRIATION FOR 1972 
On August 10, 1971, President Nixon signed into 
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law the appropriations bill agreed upon by the House 
of Representatives and Senate, granting the National 
Eye Institute $37,255,500 for the fiscal year of 1972 
(July 1, 1971, through June 30, 1972). This is an 
increase of $7 million over last year. The scientific 
fellowship program in ophthalmology was decreased 
$800,000 from $1.7 million, thus reducing the num- 
ber of fellows that can be supported from 123 to 52. 


ANNUAL CONFERENCE: WILLS Eve HOSPITAL 


The 24th annual conference of the Wills Eye 
Hospital will be held February 3-5, 1972, at the 
Bellevue Stratford Hotel in Philadelphia. The 
Bedell lecture will be given by Lorenz E. Zim- 
merman, and there will be symposia on cataracts 
with work shops on retina and refraction. For 
further information contact Robert D. Mulberger, 
M.D., Chairman, Conference Committee, Wills 
Eye Hospital, 1601 Spring Garden Street, Phila- 
delphia, Pennsylvania 19130. 


Sociery or MILITARY OPHTHALMOLOGISTS 


The Society of Military Ophthalmologists an- 
nual meeting will be held September 20, 1971, at 
6:00 p.m. at the Stardust Hotel, Las Vegas. After 
the traditional collation, Byron Smith will lecture 
on oculoplastic rehabilitation. A short business 
meeting follows. All members are urged to at- 
tend. 
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PERSONALS 
RosERT MACHEMER 


Robert Machemer has been named the first 
Louis B. Mayer Scholar by Research to Prevent 
Blindness, Inc. He is thus the recipient of a 
$25,000 grant under RPB’s new Scholars Program. 
The grant is made possible by an initial three-year 
$75,000 gift to RPB from the Louis B. Mayer 
Foundation, Beverly Hills, California. Additional 
grants of $25,000 will be made to different scien- 
tist each year under terms of the Scholars Pro- 
gram. 

Dr. Machemer was born in Munster, Germany, 
in 1933, and received his medical education in that 
country. He came to the United States in 1966 
as a Research Fellow at the Bascom Palmer Eye 
Institute, University of Miami School of Medi- 
cine, and was appointed assistant professor in that 
school’s department of ophthalmology in June, 
1970. He has been chief of the ophthalmology sec- 
tion of Miami’s Veterans Hospital since 1968. 


HERMANN M. BURIAN 


Hermann M. Burian has retired from the Uni- 
versity of Iowa as Emeritus Professor of Ophthal- 
mology. He was made Clinical Professor of Oph- 
thalmology at the University of North Carolina 
School of Medicine, and since July 1, his new 
home is at 1303 Wildwood Drive, Chapel Hill. 
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Louisiana State University School of Medicine 
Department of Ophthalmology 
and 


The Eye Foundation of America 


SYMPOSIUM ON GLAUCOMA 


Friday and Saturday, January 21 and 22, 1972 


GUEST FACULTY 


W. Morton Grant, M.D. Robert N. Shaffer, M.D. 
Harvard University University of California 

H. Dunbar Hoskins, Jr., M.D. David Walton, M.D. 
University of California Harvard University 

David Apple, M.D. William H. Coles, M.D. 
University of Illinois University of South Carolina 


LOUISIANA STATE UNIVERSITY SCHOOL OF MEDICINE FACULTY 


George M. Haik, M.D. 
Professor and Head 


George S. Ellis Hilliard M. Haik 

Joel B. Pollard Luis F. Perez 

Howard S. Reitman Robert J. Cangelosi 
TOPICS 


Diagnosis and treatment modalities of chronic simple, angle closure, malignant, 
aphakic, congenital and traumatic glaucoma; tonometry— methods and clinical 
considerations; complications of glaucoma surgery; trabeculectomy— indications 
and technique; tonography—its clinical usefulness; osmotic agents; cataracts 
and glaucoma; corticosteroids—use and abuse; phospholine iodide and cataracts; 
cryosurgery. 
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DMV Contact Lens Remover 





ACTUAL SIZ= 


The NO STRETC- Method of Coatact Lens Removal 


So simple, so far superior o the manual method of stretching the eyelids, 
that every one of your p=tients should use this procedure for removing 
contact lenses. Just the w: ting of the cup and a gentle touch to the lens 
does it. Complete with carmwing case, as showr. 


Colors: Yellow Pink, White, Avecado and Aqua 


Available fr2n your contact lens laboratory 





OVERSEAS OUTLET: 
Willi Ott 
E »ntaklinsen 


Stau-acherstrasse 5 
8004 Zirich, Switzerland 


DMV Contad Lens Company 


BOX 2829 ZANESVILLE, OHIO 43701 
PHONE: [614) 452-4787 
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. THE TISSUE-FRIENDLY 


' SUPRAMID EXTRA" 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smooth cover of the same material, gives great pliability and su- 
perior strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10-0 to 8. 


SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
length 9mm), CA needle for corneal work (wire size 0.30mm, 
length 6mm), and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
"leaking wounds," equal to the smallest hand made eyed needles 


No. 82F, and finally the smallest spatula needle on the market, length 5 milli- 
meters, wire size 0.2mm, double armed with 10-0, 9-0 and 8-0 black Supramid 


Extra. Code Nos. 2SC-100, 2SC-90 and 2SC-80. 





A NEW PRODUCT: Implants—Sleeves (Tubes) for preventing adhesions in Eye Muscle Sur- 
gery. Method development by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
Implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


TUBING. *Fully inert because it is made of the same material as the suture; 
* Thinnest walls of any surgical tubing, fully transparent and can be repeatedly autoclaved; 
* Most economical. It is in your interest to compare prices and quality. 


FOIL. Excellent results with our suture created the demand for Foil for plastic and reconstruc- 
tive surgery in such cases as orbital fractures, lid reconstruction, etc. Foil is chemically identi- 
cal with the sutures, thus just as inert when buried in the tissue. 


t Available in thickness from 0.05mm to 2.00mm, in sheets 15 x 20cm. 


Can be steam-autoclaved, cut to size, and carved to shapes and forms. 


References: Merrill J. Reeh and James K. Tsujimura: Early Detection and Treatment of Blow- 
out Fractures of the Orbit, Am. Journal of Ophthalmology, 62: 79-82, 1966. Callahan, Alston: 
Reconstructive Surgery of the Eyelids and Ocular Adnexa. Aesculapius Publishing Co., Bir- 
mingham, Alabama, 1966. Cibis, Paul: Lid Reconstruction and Lifting with Fenestrated Supra- 
mid Supports. Klin. Monatsbl. Augenh., 112, 3, 1947. J. Barraquer—Z. Cuellar-Montoya: Kerat- 
oplasty: Superficial and Deep Corneal Sutures, Annal of Ophthalmology, 1:34-38, 1969. 
Mustarde, John C.; Jones, Lester T. and Callahan, Alston: Ophthalmic Plastic Surgery Up-To- 
Date. Aesculapius Publishing Co., Birmingham, Alabama, 1970. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: 


P S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canada 


®U.S. and Canadian Trade Marks Registered. 
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mE EAT arae TIRAUEER:: Wo CSM 
COVELLI CRYOEYTRAC ER oT 


FOR CATARACTS 








Now available... 


NO MORE ACC DENTAL ADHESIONS! 


ONCE YOU GRASP THE LENS, AT NO T ME DOES THE IRIS OR ANY OTHER TISSUE ADHERE TO THE 
PROBE, EVEN WHEN THERE IS DIRECT CONTACT!. THIS EXCEPTIONAL ADVANTAGE IS DUE TO 
ITS SPECIALLY DESIGNED TIP. 


OTHER IMPORTANT ADVANTAGE: 


m Thin tip (2.75 mm.) with special shape r better visibility. 

m Light weight (11 g.) Just like your ball 5en. 

m Heat - resistant, so it can be autoclaved repeatedly. 

m Durable, it can be used a great number of times. 

@ Rechargeable, uses gas ""FREON" 12; commercially available. 
m Low price. 


Ret. : Covelli B. Am. J. Ophth., 69:3, 19 
Presented at the VII Pan- Am. Congr. Oprzi.., Bogota, 1971 


*Reg'd Trademark E. I. DuPon 


13 D. Gillespie M. D. Name 
| 1205 Market Street Address 
l Parkersburg. West Virginia, 











I Flease send me 


I! ADDITIONAL LITERATURE 





[| 
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Kowa SL” w 


slit lamp 
microscope 


The new 
portable approach 
to ophthalmic 
examination. 







The Kowa SL has removed all limitations The Kowa SL's optics are the finest; its 
placed on the use of the slit lamp microscope mechanics and electronics are state-of-the-art; 
by conventional, bulky, fixed instrumentation. it offers an image bright enough for use in a 

Hand-held and fully portable, the Kowa SL fully illuminated room. 
permits ophthalmic examination at any time, In short, the Kowa SL is one of the most 
any place: before or after surgery, at the pa- sophisticated slit lamp microscope systems 
tient's bedside, in the nursery . . . anywhere. there is . . . and the only one that's fully 

Yet for all its compactness, light weight, portable. 
moderate price, and remarkable versatility, it For the details on the new portable ap- 
has sacrificed nothing in the way of per- proach to ophthalmic examinations, the Kowa 
formance or reliability. SL, contact the representative in your area. 


Kowa Company. Ltd. 


No. 3, 3-CHOME, NIHONBASHI-HONCHO, 
CHUO-KU, TOKYO 103, JAPAN 


KOWA AMERICAN CORPORATION AMPLIMEDICAL SRL VAN HOPPLYNUS S.A. 
* Camera and Optics Division Milano, Italy Bruxelles 1, Belgium 
45 W. 34th St., New York, N. Y. 10001, U.S.A. — LAMERIS INSTRUMENTEN N.V. OPTIKER RYSER 
KEELER OPTICAL PRODUCTS, INC. Utrecht, The Netherlands St. Gallen, Switzerland 
5936 Baltimore Ave., Phila., Pa., U.S.A. GENERAL OPTICA IMPERIAL OPTICAL COMPANY, LTD. 
C. DAVIS KEELER LTD. Barcelona-5, Spain Toronto, Ontario, Canada 
London W.1, England ` HERBERT SCHWIND 
LUNEAU & COFFIGNON Dammer Weg 37, 


Paris 8e, France Postfach 18, W. Germany 
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Muro 
Ointment 
Sodium Chloride 57 


Ophthalmic MURO OINTMENT NO. 128 / SUPPLIED 1/8 OZ. 
Dintment 


eyes An ointment of hypertonic sodium chloride solution in a 


596 1 base of lanefn, liquid petroletum and white petrolatum. 
i28 i 
wows | A Apply to corjuctiva at bedtime. 


TO REDUCE CORNEAL EDEMA 


Murocoll Methylcellulose 
4000 cps 0.97 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
[T we oh lulose. Preservatives - methylparaben and propylparaben. 
HL 
| HE so mw; | TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
| p mu aen HE eye 3 times a day or as directed by the physician. 


MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 


Complete ophttalmologic formu ary available on request. 


Federal law prohibits dispensing without prescription. 


E 121 Liberty Street * Quincy, Mass. 02169 


MURO P4ARMACAL LABORATORIES, INC. 
Area Code 617 * 479-2680 
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SKLAR 


“JEWEL” SCHIOTZ 


TONOMETER 


made by Sklar in the United States with certification. 





Accuracy is assured by certification of our TONOMETER, 
as to compliance with all requirements of Specification 5. 


The Electrical Testing 
Laboratories of New York 
certifies that every SKLAR 
TONOMETER meets all the 
requirements of Specifica- 
tion 5 of the Committee on 
Standardization of 
Tonometers of the 
American Academy of 
Ophthalmology and 
Otolaryngology. 


Easier and 
more accurate reading— 

Error due to parallax is 
overcome by SKLAR'S patented 
(3:3,2666,301) inclined scale, 
combined with the  bayonet 
frame and mirror. 

Friction is minimized between 
the plunger and hammer by the 
jewel mounted in the plunger. 
There are no sharp edges which 
may be harmful to the patient. 


Electric Sterilizer and Stand 
with cover are available. The 
SKLAR TONOMETER may be 
fitted with the Allen Plunger 
Retractor on special order. 





The profession has known for 
more than 75 years that any 


Write for comprehensive catalogs: 1 - 
A—Eye Instruments instrument with the name 
B—Ear, Nose & Throat SKLAR is the better buy. 


Instruments 


J. SKLAR MFG. CO., Inc., Long Island City, N. Y. 11101 














Thecrystal 
drop assures 


stability 


As you may be aware, the first sigr of 
deterioration in a product containing 
epinephrine is a color change...recdish- 
brown or “yellowing.” Each clear drep of 
PE* Ophthalmics is its own proof o: 
stability...as also evidenced in clinical 
studies involving unrefrigerated 
shelf life, temperature changes 
and exposed-to-air studies 
simulating patient use. Proven 
shelf life, over 3 years (for 
maximum assurance, vials are 
date-coded on a 2 year basis). 
No change in clarity or potency 
was evidenced in any tests. 

The crystal clarity of every drop 
assures your patientfullthera- — 
peutic effect, first drop to last. * 











PE* Ophthalmics provide simple 
one-solution treatment of open angls 
glaucoma. ..eliminating patient error, 
assuring the physician exact evaluation 
of therapy. Available in 5* strengths n 
15cc color-coded vials, nationwide and 


in Canada. 

^ 
*Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, 6% wth Epinephrine Bitartrate 
1% (V2 96 Epinephrine Base). : PE R SON & 
Contraindication: Narrow angle glaucoma. Frecautions: Use with COVEY INC. 
caution in unverified glaucoma and hypertension. If irritation or 236 SOUTH VERDUGO RD. 


sensitization occurs, discontinuance may be necessary. GLENDALE, CALIF. 91205 
e 
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ANNUAL POSTGRADUATE CONFERENCE 
ESTELLE DOHENY EYE FOUNDATION 


Los Angeles, California 
October 18, 19, 1971 


The program will be devoted to clinical applications of eye pathology, selected topics in the manage: 
ment of the diabetic, current concepts of pathogenesis and treatment of corneal disease, and new 
techniques in ocular surgery. 


PRINCIPAL GUEST SPEAKERS ESTELLE DOHENY EYE FOUNDATION 
Ramon Castroviejo Frank Newell FACULTY 
GUEST FACULTY A. Ray Irvine, Jr. 
Samuel P. Bessman Richard P. Kratz Dharmendra V. Arya Ralph S. Riffenburg 
Jerry F. Donin Arthur Oberman Robert E. Levine Alan A. Snyder 
J. William Greenhut Vincent di Raimondo Jean Mannagh T. Rodman Wood 
Wolf Z. Guggenheim Nancy E. Warner Anthony B. Nesburn Zolton Yuhasz 


Registration Fee: $75.00. Residents, Interns and Fellows $25.00. Fee includes luncheon both days: 
cocktails, and banquet reservations for registrant and guest. Please register prior to September 1, 1971. 


Further information may be obtained by writing to Robert E. Levine, M.D. or T. Rodman Wooc, 
M.D., Program Chairmen, Estelle Doheny Eye Foundation, 272 South Lake Street, Los Angeles. 
California, 90057. 


SOFT CONTACT LENSES 


A Practical Course Sponsored by University of Florida 
to be held January 26-29, 1972 in Gainesville, Florida 


(Immediately preceding the Florida Midwinter Seminar) 


The course is designed to provide practical instruction in the selection, fitting and 
use of all types of soft contact lenses. It will consist of lectures, roundtable discussions, 
demonstrations and workshops on fitting techniques. An outstanding faculty will include: 


J. Aquavella M. Friedberg M. Poster 

J. Baldone A. Gasset W. Sampson 
C. Black J. Hartstein M. Uotila 
V. Chiquiar Arias H. Kaufman K. Whitham 
G. Feldman S. Mishima 


Registration fee will be $100 for the seminar or $300 for the seminar and worl- 
shop. Attendance will be limited and the deadline for applications is December 1, 1971. 
For application forms and additional information please write: 


" Antonio R. Gasset, M.D. 
Department of Ophthalmology 
University of Florida 
College of Medicine 
Gainesville, Florida 32601 
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NOW! YOU CAN PERFORM 
CENTRAL FIELD PLOTTING 
TESTS QUICKER, EASIER 
MORE ACCURATELY 

THAN EVER BEFORE! 


Allied offers e true tangent screen method — with 
automatic recording for plotting central visual fields. 








ALLIED OPHTHALMIC EQUIPMENT CORP. ü 
5924 Madison St., Morton Grove, Ill. 60053 


Please send full details on the Allied Photo Field 
Plotting Unit. 


The pathology revealed by routine 
field testing can be of major ira- 
pertance. 

How does the Allied photo fied 
plotting unit make these tes-s 
eesier and more accurate? 
Request details. 








ADDRESS 








NEW ORLEANS ACADEMY 
OF OPHTHALMOLOGY 


Announces its Twenty First Annual 
Symposium 


CONTACT LENSES 


An In Depth Symposium Concerninz Con- 


tact Lenses—'‘Hard’’, “Soft” and s3cleral 
—Their Legal, Medical and Cosme' ic Ap- 
plications. 


April 9-14, 1972—Roosevelt Hotel, New Orleans 


Guest Speakers 
Chester J. Black, M.D. Elmhurst, Illmois 
Jorge N. Buxton, M.D. New York City, N.Y. 
Herbert L. Gould, M.D. White Plains N.Y. 
G. Peter Helberg, M.D. New York Cit, N.Y. 
Herbert E. Xaufman, M.D. Gainesville, Florida 
lan A. Mackie London, W.l. 
Perry Rosenthal, M.D. Brookline, Mass. 
Whitney G. Sampson, M.D. Houston, Texas 


Registration Fee 
$175.00 For Practicing Ophthalmologists 
75.00 For Residents Outside Louisiana 


NEW ORLEANS ACADEMY OF OPHTHALMO_OGY 
515 Audubon Bldg., 931 Canal St. 
New Orleans, Louisiana 70112 





INDIRECT OPHTHALMOSCOPY OF THE 
PERIPHERAL RETINA 


Purpose: To teach this new technique— 
the normal anatomy of the pe- 
ripheral retina to residents and 
ophthalmologists. 


Contents: Demonstrates and discusses 
normal anatomy of the equa- 
torial and oral region of the 
retina as viewed during indirect 
ophthalmoscopy and scleral in- 
dentation. All normal anatomy 
and variations are discussed, 


and presented in views of post 
mortem eyes and shown in 
scenes taken with the Stenstrom 
cine. This technique demon- 
strates the actual views of the 
fundus as seen during clinical 
examinations. 


Running 
Time: 41 minutes—16 mm sound 


Cost: Rental $25.00 per week 
Purchase price $300.00 


For information 

contact: Retinal Service 
Department of Ophthalmology 
University of lowa College of Medicine 
lowa City, lowa 52240 


| 
| 
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NAME S / 
| 
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MOUNT SINAI SCHOOL OF MEDICINE 
OF 
THE CITY UNIVERSITY OF NEW YORK 


THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF MEDICINE 


SEPTEMBER-DECEMBER 1971 
COURSES FOR OPHTHALMOLOGISTS 


MANAGEMENT OF THE LOW-VISION PA- 
TIENT—Alan H. Barnert, M.D., October 15 
to December 3, 1971, Fridays, 9:00 a.m.- 
11:00 a.m.—Fee: $80.00. 


FLUORESCEIN ANGIOGRAPHY—Aran Safir, 
M.D., William Lesko, M.D., Donald Wong, 
R.B.P. and Peter Hoerenz, Dipl.-Phys., Decem- 
ber 6 and 7, 1971, Monday and Tuesday, 
9:00 a.m.-5:00 p.m.—Fee: $100.00. 


OPHTHALMOLOGIC EXAMINATION OF THE 
CHILD—Edward L. Raab, M.D., November 4 
and 11, 1971, Thursdays, 3:00 p.m.-5:00 
p.m.—Fee: $50.00. 


FOR CATALOGUE AND APPLICATIONS WRITE: 
Registrar, The Page & William Black Post-Graduate 
School of Medicine, Fifth Avenue & 100th Street, 
New York, New York 10029. Telephone number 
876-1000, extension 8384. 








The medi-FLOW device is available either in a 
6-pack or single unit through your usual source 
of ophthalmic supplies. 





THE UNIVERSITY OF TEXAS 
MEDICAL SCHOOL AT HOUSTON 
BASIC SCIENCE COURSE 
IN OPHTHALMOLOGY 
January 3 through February 25, 1972 
Texas Medical Center, Houston, Texas 


This course consists of 270 hours of 
lectures and demonstrations by an ex- 
perienced faculty of forty ophthalmolo- 
gists and basic scientists. It is directed 
toward the requirements of residents 
and prospective residents in ophthal- 
mology. 


The curriculum includes: 


Anatomy Pharmacology 
Physiology Optics 
Pathology Refraction 
Biochemistry Glaucoma 
Neuro-ophthalmology Motility 
Embryology and Genetics Visual Fields 
Microbiology External Disease 


Medical Ophthalmology Surgery 


Tuition is $600.00. For further infor- 
mation and application forms please 
write to Whitney G. Sampson, M.D., Co- 
ordinator of Basic Science Programs, 
Department of Ophthalmology, The Uni- 
versity of Texas Medical School, 530 
West 20th Street, Houston, Texas 
77008. 





medi-FLOW.. 


battle-proved in Viet Nam* ... now 
amplifying the armamentarium of 
civilian ophthalmology. 


The medi-FLOW device delivers 
controlled medication to the cornea 
and conjunctiva either rapidly or 
slowly, as you desire. 


It is a uniquely designed clear plastic 
scleral lens with a polyethylene tube 
and Luer-lock adaptor for attaching 
either a syringe or I.V. set. The lens 
incidentally protects the cornea from 
eyelid trauma, reduces discomfort 
rapidly, and aids in the prevention of 
symblepharon formation—all outstand- 
ingly valuable assets of medi-FLOW. 


FLOW PHARMACEUTICALS, INC. 
(415) 329-0970 

936 Commercial Street 

Palo Alto, CA. 94303 


*JAMA 214:5 (Nov. 2, 1970), 835-6 
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UNREALISTIC DEMANDS ON SCIENCE AND MEDICINE 


To serve the public most effective y, sci- 
entists, engineers, and physicians aeed a 
friendly, sympathetic environment anc one in 
which their hmitations are understooc. Until 
recently such an environment prevailed, but 
the last few years have brought chaages in 
the public's attitudes. Many adverse changes 
are involved, but one of the most important 
is the public's inaccurate estimate of what can 
be achieved. The public has come to expect 
miracles from engineering and medicine. 

Today medical scientists and physic ans are 
particularly subject to pressures produced by 
unrealistic demands from the public. Failure 
to produce miracles is taken as proof of a re- 
fusal to be interested in meeting the public's 
desires. One indignant correspondert wrote 
me in part as follows: 

“Tt would certainly seem, from the record 
to date, that basic research scientists are so 
preoccupied with the exquisiteness of their 
protocols and the refinements of taeir re- 
search approaches that they have missed en- 
tirely the objective and intent of we taxpay- 
ers who are funding their ‘ivory tower isola- 
tionism'... we as taxpayers expect something 
more in return than scientific dialegue be- 
tween the scientists at seminars anc in medi- 
cal journals.” 

During a recent discussion concerning the 
new cancer program, similar remarks were 
made. If the critics are unwilling torant hu- 
mane motives to medical scientists, they 
should at least recognize the power of self- 
interest. Anyone responsible for a dramatic 
advance in the fight against cancer will re- 
ceive recognition and undying fame. 

In some aspects of medicine, »aysicians 
can perform today what would have been im- 
possible 40 years ago. Yet there are other as- 
pects in which the practice of mecacine has 
not changed much. For example, līt le can be 
done to halt the aging process. Neurologic 
disorders are another area in which the med- 


ical profession cannot deliver as much as 
people wish. 

Physicians find that many patients have un- 
realistic ideas of what doctors can do for 
them. Many people seem to think that they 
can carelessly expend physical resources in 
any way they wish and that the doctor can 
always cure them. Patients give no coopera- 
tion in the matter of exercise, diet, or absti- 
nence from heavy smoking and yet expect 
the doctor to make up for their neglect. Thev 
want a drug to substitute for self-control and 
their own efforts. That kind of miracle is not 
yet available, nor is it likelv to be. 

Expectations for magical cures are partly 
responsible for the growing frequency of 
medical malpractice suits. If a cure is not 
forthcoming, the patient assumes the doctor 
must be at fault. Sometimes he is at fault, but 
often too much 1s expected of him. So com- 
mon have malpractice suits become that fear 
of them is adversely affecting the practice of 
medicine and is raising the cost of medical 
care. Today many doctors find it necessary to 
practice medicine defensively—that is, in- 
stead of concentrating only on the well-being 
of tke patient, they must also order a large 
number of unnecessary test and examinations 
to answer questions they may be asked in 
court, 

Scientists, engineers, and physicians can- 
not realistically hope that the favorable cli- 
mate of 10 years ago will soon be restored. 
They can foster an improved climate, how- 
ever, by persistently reminding the mass me- 
dia and the public of the many limitations of 
science, technology, and medicine. We are 
neither witch doctors nor magicians. 


Philip H. Abelson 

Science 172 ( June) :989, 1971 
Copyright, 1971, by the 
American Association for 
Advancement of Science 
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As a 

contact lens 
fitter, you're 
getting better 
all the time. 


But how about 
the solutions, 





cleaners | j 
/ iff 

and cases you (/ "i 

recommend? "E P 





In just three years, every new concept in contact lens 
care has come from just one source- 
Flow Pharmaceuticals. 








the first hypertonic wetting solution. hy-FLOW6e. . . 
refreshing and hygienic, with a unique emolliency 
and a tonicity more natural to precorneal film." 


the first combination cleaning and storage solution. 
duo-FLOWée. . . the original such solution for ger- 
micidal hydration, easy and effective two-in-one 
action. 


the first combination cleaning and storage kit- 
porta-FLOWe. . . absolute cleaning and germicidal 
hydration in one simple leakproof, breakproof 
compact unit. 


the first gel cleaner. d-FILMm . . . the basic lens 
cleaner that erases patient confusion and elimi- 
nates the danger of irritating or damaging ele- 
ments being instilled into the eyes inadvertently. 


Flow Care-to compliment your proficiency. 








|^. FLOW PHARMACEUTICALS, INC. 
| 9336 Commercial Street 
Palo Alto, Calif. 94303 






1. Mishima, S. and D. M. Maurice, The Effect of Normal Evaporation 
on the Eye, Exp. Eye Res., 1:46, 1961 

2. Bahr, Gunnar, Measurement of the Effect of Solutions of Different 
Osmotic Pressure on the Thickness of the Living Cornea, Trans. of 
Ophthal. Soc. U.K., 68:515, 1949 


The Bascom Palmer Eye Institute 
Department of Ophthalmology of the 
University of Miami School of Medicine 
and the Florida Lions Eye Bank at Miami 
Announces a Symposium on 


OPHTHALMIC PLASTIC 
AND CORNEAL SURGERY 


To be held at the Diplomat Hotel, 
Miami Beach (Hollywood), Florida 


March 26-31, 1972 

Faculty for the course will include: 
Dr. Crowell Beard Dr. J. H. King 
Dr. Jorge Buxton Dr. James Major 
Dr. Ramon Castroviejo Dr. A. E. Maumenee 
Dr. Claes Dohiman Dr. Gordon Miller 
Dr. Max Fine Dr. Edward W. D. Norton 
Dr. Richard Forster Dr. Frank Polack 
Dr. J. Donald M. Gass Dr. Marvin Quickert 
Dr. Russell Harner Dr. Norman Sanders 
Dr. Danny Jones Dr. Byron Smith 


Dr. A. Dalma Kende Dr. David Soll 
Dr. Richard Tenzel 


This symposium will cover the corneal and 
ophthalmic plastic field. Multiple lectures 
will be given with ample time for panel dis- 
cussion and questions from the registrants. 


Afternoons will be set aside for recreation 
including tennis and golf tournaments. 
There will be planned entertainment for 
most evenings. 


Tuition will be $175, breakfasts included. 
Special rate of $75 available for residents 
upon application from their Department 
Head. Checks should be made payable to 
“Bascom Palmer Eye Institute” and mailed 
to Ophthalmic Plastic and Corneal Surgery 
Symposium, Bascom Palmer Eye Institute, 
P.O. Box 875, Biscayne Annex, 
Florida 33152. 


Miami, 
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Nixon-Kenneody Cancer Plans Fuse 


The politicization of cancer tack another 
step this month when President *ixon sub- 
mitted legislation to set up a “eancer-cure 
program: at the National Institutes of Health 
but with a director reporting direc-ly to him 
rather than to the head of NIH. M-. Nixon's 
announcement was viewed as a p-litical co- 
option of Sen. Edward Kennedy’; autono- 
mous "national cancer authority” proposal, 
which was on the verge of being reported out 
of committee. The two measures’ rcmarkable 
similarity shows the effects of cempromise 
negotiations between the Senator snd HEW 
Secretary Elliot Richardson. 

Although Mr. Nixon says the program will 
be “within” NIH, observers quickly liscerned 
—and Richardson later confirmec to MWN 
—that it would be equal in rank tc NIH and 
FDA. Thus it would absorb the NTI and be 
independent of NIH, at the same ume being 
administratively tied to NIH and scxntifically 
cooperating with the other institutes 

Many observers speculate that Gisturbing 
the makeup of NIH could signal ‘he begin- 
ning of its breakup. Although the Admin- 
istration has tried valiantly to pcstray the 
cancer-cure program as a part of the agency, 
under it NCI would no longer be equal in 
stature to the eight other NIH arms. Its bud- 
get would be made up separately and its 
grants and contracts would no longer have 
to be approved by an advisory courcil. 

Other institutes—especially Heart and 
Lung—seem uptight about the impending 
change. If Heart and Lung can’t campete to 
its satisfaction for funds within ‘ae NIH 
framework, its outside supporters may agi- 
tate for separate status too. 

The director of Mr. Nixon’s caneer pro- 
gram would be appointed by the President 
himself, subject to Senate confirmatie 1. Rich- 
ardson says this director (not yet chosen) 
“will not report to me, but direct to the 


President through the Office of Science and 
Technology." The present NCI director, Dr. 
Carl G. Baker, would become deputy direc- 
tor. 

The reaction from Kennedy's office was 
swift but mixed. The Senator's health sub- 
committee immediately halted final process- 
ing of his bill, S. 34, and scheduled hearings 
on Mr. Nixon's proposal next week. A Ken- 
nedy spokesman says the President's bill “ex- 
ceeded anything discussed between the Sen- 
ator and Richardson." But he admits the two 
camps were “very close." 

Both sides agree on a separate agency, 
headed by a Presidential appointee to provide 
over-all coordination and direction for a 
"mconshot" cancer cure. A spokesman for 
Kennedy says the only big difference now 
between the two camps is whether the super- 
agency stays within HEW. “We still feel that 
a NASA-type organization separate from 
HEW is the best approach, and the Admin- 
istration is going to have to prove its idea is 
better," he says. Richardson says the agency 
would definately stay within HEW. The only 
question, he adds, is whether it would remain 
in NIH. 

Mr. Nixon's new plan differs sharply from 
the one he described in his health message 
January 22. He then proposed a program 
completely within NIH, with its director sub- 
ordirate to the NIH chief and, in effect, pro- 
viding a kind of high-visibility leadership for 
NCI. The shift developed after it became 
clear that Administration efforts to bottle up 
S. 34 in the Senate Labor and Public Welfare 
Committee had failed, thanks largely, the 
White House concedes, to lobbying headed 
by philanthropist Mary Lasker. 

By permission 

MEDICAL WORLD NEWS, 
May 28, 1971 

A McGraw-Hill Publication 
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FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools ac- 
credited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 
plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 









by BERENS 


Prism power and axis are clearly 
marked on edge of each round prism. 
May be rotated to any axis. Avail- 
able in sets and loose prisms of 

40 mm. or 44 mm. diameter. Available 


For trial correction 
and orthoptic training: 


CLIP-ON PRISMS 


through optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 











DIXEY 
INSTRUMENTS 
LTD. 


19 Wigmore Street, London W1, England 


Manufacturers and suppliers of high 
quality Ophthalmic Surgical Instru- 
ments including a range of micro in- | 
struments. 


We shall be pleased to send a cata- 
logue and price list on request. 


Mi Will; pe. 
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COUNTRY 
Afghanistan 
Albania 
Algeria 
Argentina 
Australia 
Austria 
Barbados 
Belgium 
Bermuda 
Bolivia 

Brazil 

Bulgaria 
Canada 
Central African Rep. 
Ceylon 

Chile 

China (Taiwan) 
Colombia 
Costa Rica 
Cyprus 
Czechoslovakia 
Denmark 
Dominican Republic 
Ecuador 

El Salvador 
Ethiopia 
Finland 
France, inel. Monaco 
Gambia 
Germany, incl. Saar 
Ghana 

Great Britain 
Greece 
Guatemala 
Haiti 

Hong Kong 
Hungary 
Iceland 

India 
Indonesia 

lran 

Iraq 

Ireland 

Israel 

Italy 

Jamaica 
Japan 

Jordan 

Kenya 

Korea 
Lebanon 
Libya 
Luxembourg 
Malawi 


TOTAL 








COUNTRY 

Malaysia 

Mali 

Malta 

Mexico 

Morocco 

Nepal 

Netherlands 

New Guinea 

New Zealand 

Nigeria 

Norway 

Pakistan 

Panama 

2araguay 

Peru 

Philippines 

Foland 

Fortugal 

Fortuguese E. Africa 
(Mozambique) 

Rhodesia 

Rumania 

Seudi Arabia 

Singapore 

Scuth Africa 

Srain incl. Canary Is. 

Sudan 

Surinam 

Swtzerland 

Syria 

Tanzania 

Thailand 

Torga Islands 

Trinidad & Tobago 

Turtey 

Uganda 

United States 
Aizhóama—92 
Alaska—14 
Arizona—69 
Arkansas—43 
CaiFornia—1148 
Canal Zone—3 
Corcrado—131 
Conr ecticut —152 
Delaware—16 


Disa ct of Columbia—95 


Florica—331 
Gecrria—147 
Hawa i—36 
Idaha—22 
Ilinos—461 
Indiana—148 
lowa—89 


TOTAL 
2 


CIRCULATION BREAKDOWN 
May 1971 


| 














COUNTRY 
Kansas—72 
Kentucky—85 
Louisiana—142 
Maine—24 
Maryland—263 
Massachusetts—302 
Michigan—321 
Minnesota—152 
Mississippi—50 
Missouri—208 
Montana—26 
Nebraska—48 
Nevada—26 
New Hampshire—19 
New Jersey—310 
New Mexico—35 
New York—1138 
North Carolina—143 
North Dakota—19 
Ohio—371 
Oklahoma—67 
Oregon—109 
Pennsylvania—527 
Puerto Rico—47 
Rhode Island—32 
South Carolina—73 
South Dakota—14 


Tennessee—146 
Texas—427 


Utah—45 
Vermont—14 
Virginia—201 
Virgin Islands—2 
Washington—157 
West Virginia—37 
Wisconsin—169 
Wyoming—11 


D.S.S.R. 

U.A.R. (Egypt) 
Venezuela 

Viet Nam 
Western Samoa 
Windward Islands 
Uruguay 
Yugoslavia 
Zambia 

Bahamas 


TOTAL Domestic 
Foreign 


TOTAL 


8830 
4037 


Total 12867 
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UNIVERSITE DE SHERBROOKE 
PROVINCE DE QUEBEC 
CANADA 


Poste à pourvoir: Professeur (adjoint ou agrégé) en oph- 
talmologie avec responsabilités d'en- 
seignement, de clinique et de recherche, 
pour se joindre à autres professeurs à 
temps plein du département. 


Intérét et compétence spéciale ou en 
glaucome ou en pathologie oculaire, 
ou en maladies du segment antérieur, 
ou en neuro-ophtalmologie, ou en oph- 
talmologie communautaire ou en en- 
seignement de l'ophtalmologie. Con- 
naissance du francais essentielle et de 
l'anglais utile. 


Desiderata: 


Envoyer tous détails utiles et curriculum vitae a: 


Le directeur, 

Département d'ophtalmologie, 
Centre Hospitalier Universitaire, 
Sherbrooke, Province de Québec, 
Canada. 





SUMMARIES 


. All papers must have summary. 


. Summary must not exceed 250 words in 
length. Usually summary will be 100 to 150 
words in length. 


. Use narrative form. Do not give a list of head- 
ings, and do not number various parts of 
the summary. 


. Do not use abbreviations or references in sum- 
mary. 


. Do not repeat or paraphrase title. 


. Summary should provide a condensation or 
abstract of material presented in body of 
paper. It is intended to inform when main 
paper is not immediately available. 


. Be specific. Tell age, sex of patient or give 
specific numerical results when feasible. In- 
dicate experimental method used. Indicate 
conclusions derived. 


. Do not present material in summary which is 
not available in body paper. 


. Avoid generalities. 








THE OPHTHALMIC MANUAL 


Clear explanations so 
simply presented they 
can easily be understood 
by anyone. 


for the 


e Basic Principles of Refraction 
e Refractive Errors OPHTHALMIC 


e Lens Power, Lenses 


e Operation and Use of the 
Lensometer 


OPTOMETRIC 


e Basic Eye Anatomy 
e Common Disease of the Eye 


e Appointments-Emergency- 
Routine 


OPTICAL 


è Employee Attitudes 


e Courtesy, Good Judgment, 
Confidence in Patient Handling 


ASSISTANT 


e Records, Charging, Billing and 
Office Management Hints 


$10.00 


è Partial List of Contents 


Send Check To 


Center House Publishers 
P.O. Box 773, Miami Beach, Fla. 33139 


Meetings 


Special advertising rate for all 
not-for-profit organizations 
for 
Announcement of Meetings 


Four to six insertions, depending 
upon availability of space, of one- 
fourth page black and white ad- 


vertisement. Copy must be received 


at least nine months in advance. 


$150 total cost (no commissions) 
Regular price: $360 
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Phospholine Iodide 
Fluor-I-Strip 

Bascom Palmer Eye Institute 
Symposium 
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Burton, Parsons & Co., Inc. 
Solutions 

Clinitex, Inc. 
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Temps 
Iris-Clip 
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Covelli, Dr. Benito 
Cryoextractor 
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Dixey Instruments 
Instruments 


DMV Contact Lenses Company 


Lens remover 





ADVERTISERS’ INDEX 


Cover 2, 1 

16 

11, 12 

47 

/5, 76,77, 78 79 
88, 89 

94 

50, 51, 52 
4 62, 63 
f Cover 4 
a 
ine 104 


) 45 


. 60, 82 
34 
24, 25 

28, 29, 30, 80, 81 
87 

107 

18, 19, 20 


74 


17, 


Ehrenreich Photo-Optical Industries 


Lenses 


Estelle Doheny Eye Foundation 


Postgraduate Conference 

Flow Pharmaceuticals 
Solutions 

General Medical Company 
Perma Tweez 

Gordon Contact Lenses, Inc. 
Lenses 

R. O. Gulden 
Instruments 

H.O.V. Optical Co., Inc. 
Equipment 

S. Jackson, Inc. 
Instruments 

A. G. Jefferson 
Guild Optician 

Johnson, Lyn 
Publication 

F. & F. Koenigkramer 
Equipment 

Kowa American Corp. 
Fundus Camera 

Lederle Laboratories 
Neptazone 

Louisiana State University 
Course 


68 

103 

105, 107 
91 

46 


+ d 

Medical Instrument Research Associates | 

Instruments 65 
Merck Sharp & Dohme 

Decadron A 3 

Hemorsol 43 44 ^" 

Daranide 61 
Morgan Optics, Inc. 

Leases 70 
Mt. Sinai School of Medicine 

Courses 105 
C. V. Mosby Co. 

Publications 14, 15 
Mueller-Welt Contact Lenses 

Coatact Lenses 52 
Murc Pharmacal Laboratories 

Solutions 13, 100 
New Orleans Academy of Ophthalmology 

Symposium 104 
Ocutron Company 

Ocatron 64 
Optical Sciences Group 

Lenses 92 4 
Ostertag-Poll-Parsons 

Perimeter 90 
Persen & Covey, Inc. 

Solutions 102 
Alfred P. Poll, Inc. 

Instruments 26 
Professional Pharmacal Co., Inc. 

Methulose Cover 3 
Replacement Lenses, Inc. 

Insurance 10 
Schering Corp. 

Ga-amycin 39, 40, 41 
J. Sklar Mfg. Co. 

Tonometer 101 
Smith Kline & French Company 

Stcxil 69 
Smith, Miller & Patch 

Vasocon-A 6, 7 

Pilocar 27 

Vasocidin 48, 49 

Infamase 66, 67 
Storz Instrument Company : 

Instruments 85 
Titmus Optical Company 

Phorovist 36 
Topcon Instrument Company i 

Instrument 2d - d 
Unioa Corporation 

Lenses 93 
Universal Ophthalmic Products, Inc. 

Lenses 72 
University of Florida 

Conrse 103 
University of Iowa 

Op ithalmoscopy 104 
University de Sherbrooke 

Institutional 111 
University of Texas 

Course 105 
Video Digest Library 

Seminars 56 
The Vision-Case Corporation 

Lenses 73 
V Mueller 

Instruments 42 
Edwerd Weck & Co. ° 

Mieroscope B4, 35 
Xonix, Inc. A 

Stereoscope 2 
Younger Mfg. Company 

Lenses 84 ^y 
Carl Zeiss 

Microscopes 8, 9 

OpMi7 3l 


n 
Mu ET. 


"ry A STERILE ut 


Å imic 52 " 
bL 


Apollo Space Flight Veteran: 
Methulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apollo flights where 
dry eyes could present serious problems. 


Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methylcellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
supply of 5cc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P. O. Box 230 300 W. Josephine St., San Antonio, Texas 78206 
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In an environment of repeated irritation... 


one drop of Albalon provides over 190 minutes . 
of the most potent decongestant activity. 


In a recent double blind study,* the superior de- 
congestant activity of Albalon'" Liquif Im* was 
clearly demonstrated. Compared to three of the 
most familiar vasoconstrictors, just ov» drop of 
Albalon™ provided both immediate, effective eye- 
whitening, and 190 minutes of the most potent 
protection against repeated ocular insult. 


Additionally, Albalon "comes in the Liquifilm® 


vehicle to soothe, lubricate and comfort itchy, 
smarting, red eyes. 


*from an independent study conducted on Z controlled 
population; data on file, Allergan Research Department. 


« Albalon 


(naphazoline HCl) 


Contains: naphazoline HCI, 0.1%; Liquifilm® (polyvinyl 
alcohol), 1.4%; with benzalkonium chloride, disodium 
edetate, citric acid, sodium citrate, sodium chloride, 
sodium hydroxide and purified water. Indications: For 
use as a topical ocular vasoconstrictor. Contraindications: 
Hypersensitivity to the components of this preparation. 
Precautions: This preparation should be used only with 
caution in the presence of hypertension, cardiac irreg- 
ularites, hyperglycemia (diabetes), hyperthyroidism. 
Adverse Reactions: Pupillary dilatation, increase in intra- 
ocular pressure, systemic effects due to absorption (i.e. 
hypertension, cardiac irregularities, hyperglycemia). 
Warnirgs: Should not be used in patients with narrow 
angle glaucoma. If irritation persists, or increases, dis- 
continue use. Dosage and Administration: One to two draps 
instilled in each eye every three to four hours or less 
frequently, as required to relieve symptoms. 


LIQUIFILM Ophthalmic Solution 


AlleRGAN Irvine, California/ Montreal, Canada 
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The Griffin, a flying animal with the body of the lion and wings, head, and beak of the € 
existed only m medieval imagination, where fact and fancy were often indistinguish 


‘why accept this one? 


ALL 





Pee PINES 
THE SAME” 





All pilocarpines are not the same. 


Isopto® Carpine is unique... 


clinically documented greater lowering of 


IOP compared with aqueous pilocarpine' 


widest range of strengths available— V4 % 


- to 10% sterile solutions—in 15 cc and 30 cc 


Drop-Tainer® Dispensers. 


Isopto vehicle prolongs tissue contact 
time’, increases intraocular penetration’, 
lubricates and soothes. 


and Isopto Carpine is economical,too. 


First for Glaucoma 


ISOPTO 
‘CARPINE 


pilocarpine hydrochloride ophthalmic solution, 
vehicle: hydroxypropyl! methylcellulose 0.5 76 








REFERENCES: 

1. Haas, J. S. and Merrill, D. L.: Amer. J. 
Ophthal. 54:21, 1962. 

2. Linn, M. L. and Jones, L. T.: Amer. J. 
Ophthal. 65:76, 1968. 

3. Waltman, S. R. and Patrowicz, T. C.: Invest. 
Ophthal. 9:966, 1970. 


DESCRIPTION: Sterile solution containing: 
Active: Pilocarpine Hydrochloride 0.25%, 
0.5%, 1%, 2%, 3%, 4%, 5%, 6%, 8% or 
10926; Vehicle: Hydroxypropyl Methyl- 
celulose 0.596; Preservative: Benzalkonium 
0.0196 (0.00495, and Phenylmercuric 
Nitrate 0.00133% in 0.25% and 0.5% 
strengths); Inactive: Boric acid, Sodium 
Chloride (in 196 only), Sodium Citrate, 
Citric Acid (in 0.25% and 0.5% only) 

to adjust pH, Purified Water. 
CONTRAINDICATION: When constriction 
is undesirable such as in acute iritis. 
WARNING: Rare systemic reactions. 
PRECAUTION: Avoid overdose. 

ADVERSE REACTIONS: Slight ciliary spasm 
with temporary reduction in visual acuity. 
Sensitivity is infrequently observed. Cont 
allergy may occur with prolonged use. 


dedicated to advances in ophthalmic t 







the xonix 
stereoscope 





THE PRECISION MICROSCOPE 
THAT'S AS MANEUWERABLE AS YOU ARE 





| Your delicate movemer*s during surgery require you to move about freely. 
So you've passed up table or floor mounted microscopes to retain your mobility. 


Now, the XONIX STEREOSCOPE* — the quality binocular microscope you 
control like a loupe. To brine a subject into focus, you merely move your head. 
A glance below the oculars zves you an unobstructed, unmagnified view of the 
field. Your hands are compBtely free — no fiddling with adjustments during 


surgery. 


Self-contained coaxial Eght system pinpoints the subject with 1500 foot- 
candles of cool illumination. which you'll find particularly useful when operating 
in cavities. - 


Interchangeable ocular- provide various magnifications, such as 6X, with 
exceptional optical clarity =d resolution. The optical system was computer- 
designed specifically for thiz instrument. 


Comfortable headpiece is chamois-linec to absorb moisture and foam- 
padded to provide a soft cushion. You can even wear the XONIX STEREOSCOPE " 
with your regular glasses without sacrificing field size. 


THE XONIX STEREOSCOPE — DESIGNED FOR THE SURGEON WHO 
WANTS THE SAME MANE. VERABILITY WITH HIS MICROSCOPE AS HE HAS 
WITH HIS HANDS. 


“patents pending E 
uw . 
For additional information, call or write: aa XON I X INCORPORATED ( 
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s" wN The superb Donaldson* Stereo-Camera 
e Is still the standard of quality that all 
others try to match. None has yet. 
And quality means more than precision 
construction. The Donaldson is simple 
to use — you concentrate on the subject. 
not on complicated controls. It is versatile 
— you can use it for close-up photog- 
raphy as you would an ordinary 35mm 
camera. It is a complete system — 
with an available drum 
viewer, strip viewer, and 
single slide viewer. 

As for processing, we simplify that too — 
both developing and mounting if you wish. And 
last but not least, the Donaldson Stereo-System is 
now available without delay. Write today for a full 
description and ordering information. Mentor 
Division, Codman & Shurtleff, Inc., 
Randolph, Massachusetts 02368. 

"David D. Donaldson, M.D.. Associate Professor of Ophthamology 


Harvard Medical School, Howe Laboratory of Ophthamology and 
Massachusetts Eye and Ear Infirmary 


— AE Codman Mentor 


©1971 Codman & Shurtleff, Inc. U.S. Patent No. 2803179 
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Occupational Vision Studies The lives of many passengers depends on the 
(From Study #33, Vcfame II, skill of the engineer who operates the locomo- 


Guide to Occupational tive — and his skill, in turn, is dependent at 
and Other Visor Mec) least in part on his vision while on the rails. 
Distance vision is of prime importance to the 
Tr alnm an engineer, to see hand and arm signals clearly 
at varying distances. Intermediate vision must 
be good to watch his collection of dials and 
gauges, while near vision demands involve 
reading orders, timetables and other material. 

Valume II of Guide to Occupational and Other 
Visual Needs outlines in detail the vision needs 
not only of locomotive engineers, but other 
trainmen as well. In addition, forty-seven other 
occupations are similarly covered. It belongs 
in ycur working library, and you can get it 
through any Vision-Ease distributor. 

That's also where you can get the multifocal, 
lenses with which to fit the trainmen you serve. 
THE VISION-EASE CORPOEATION Any of the usual styles and sizes and some that 

St. Cloud, Minnese 56301 are pretty unusual. Check your distributor. 


(Engireer ) 





Vision-Ease has a onæquality line . . . the finest. 
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TONOMETERs RECORDER 


Continuous recording or individual record 
form. Records each eye in a different color 
with no-mess cartridge pens. | | Deluxe, long-scale meter with integral 
Friedenwald regression scales. Tungsten alloy weights. ( | Solid- 
state electronics. Epoxy-glass printed circuitry. Micro-finished 

probe surfaces. | | Compact, lightweight. Power cord, footswitch, 
spare pens, calibration standards enclosed. [ | Inkless recording 
without the expense of heat-sensitive paper. 





BERKELEY BIO-ENGINEERING, INC. “AJO” 


1215 Fourth Street / Berkeley, California 94710 


C] Please send me more information on the new 720 Tonographer. 
Name 


Aguress 





City 





_Announcing two new designs —  — \ 
CONFORMASPHERIC: 4 ELLIPKSEE-CON.. 


ASPHERIC CORNEAL LENSES 


ARE WE NUTS? Imagine . . . we're advertising a NEW corneal lens design 
when everyone's interested i^ soft lenses! 


WE HAVE OUR REASONS! First, soft lenses are in a transition phase. 
(It may be 12 to 18 months before everyone may fit soft lenses.) Also, the new 
soft lens materials are not expected to solve all contact lens needs nor to 
completely replace the hard ‘ens. 


THE PUBLIC MUST BE SATISFIED! Aspheric designs will challenge 


soft materials for future com ort and fitting simplicity. In fact, aspheric lenses will: 


1) Eliminate peripheral flare without gimmicks. They furnish a wider, brighter 
peripheral field of vision. 


2) Assured reproductibility! A distinct advantage over convential sperical curves. 


) Their gentle, more evenly distributed bearing areas minimize corneal changes 
and spectacle blur problems. 


When properly managed, aspheric lenses will increase patient comfort and 
decrease fitting time. 


ASPHERIC LENSES COSI LESS! Aspheric lenses cost less than soft 


lenses. And, in these inflationary times, you'd better believe that this is meaningful. 


ASPHERIC LENS VERSATILITY We have two aspheric corneal lens 


designs: 
1) CONFORMA SPHERIC —espheric values replace the conventional spherical 
peripheral curve (s). Can be used with any existing fitting philosophy (spherical or ^ 


toric base eA E 


2) ELLIP/SED-CON -—an ellipsoidal central curve and an aspheric bevel. 


LEARN HOW to use Aspheric Corneal Lenses. 
Send for fully illustrated brochure . . only $1. 


SEND THIS COUPON TODAY D — 





BE ae edd pts 


| 
CONFORM A Raa 
LABORATORIES State: sari | Zip k 
| 
M 


Send... copies of "Aspheric Corneal 


P.0. BOX 624, NORFOLK, VIRGINIA 23501 187 WESTMINSTER ST., PROVIDENCE, R.I. 02903 
P.0. BOX 6552, COLUMBUS, OHIO 43209 701 ST. PAUL ST., BALTIMORE, MD. 21202 


Lenses” @ $1. each. Total enclosed $ 


PAYMENT MUST ACCOMPANY ORDER 24 


Cryophake 


Firm grip 


witha 
lighttouch 





simplifies even 
your complicated — 
cataract cases | 








3 opna. Cryoextractor 


Developed by R. David Sudarsky, M.D. 
for a firn. grip with a light touch 


All the acvantages of cryoextraction with Cryophake 
Reduces incidence of capsule rupturet-5 
FapihotaMggpoularextraotiona 3,45 
Reduces likelihoOd of wareous loss!.2.5 
Reduces trauma and postoperative complications!-5 
Permits a wide variety cf surgical techniques? 


All these surgical benefits with Cryophake 


Selective defrosting ...ascidental adhesions easily freed 

without loosening bond on lens 

Ready for immediate use, self contained, easily activated 

Compact, hand-contoursd design for ‘in use’ comfort - 
Lightweight and maneuverable 

Small tip for maximum vsSualization 

Pre-sterilized to minimize chance of infection 

Disposable and inexpensive 


Cryopha«e .. .for all your catare -t surgery 


REFERENCES: 


1. Reynolds, A. M., Jr. and Kina J. H. Jr.: Evaluation of a new Model Cryoextractor, r 
E.E.N.T. Monthly. 48:50-51 (Dec ) 1969. 2. Haik, G. M., Ellis, G. S. and Pollard, J. B.: 
Selective Cryoextraction of the Cataractous Lens, Amer. J. Ophthal. 61: 484-490 
(March) 1966. 3. Mattis, R. D., Erady, H. R., and Sugana, T.: Disposable Cryophake— 
Clinical Evaluation, Arch. Ophthal. 74:787-791 (Dec.) 1965. 4. Bellows, J. G.: 

The Mechanical Superiority and Advantages of Cryoextraction, Amer. J. Ophthal. 
21:1003-1009 (May) Part II, 196& 5. Cole, O. W. and Dunnigan, W. J.: Enzymatic 
Zonulolysis and Cryoextraction cf Cataracts, Int. Surg. 50:3 (Sept.) 1968. 


SURGICAL PRODUCTS DIVIS!CN, ALCON LABORATCRIES, INC. 
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BY ALL MEANS! 


Armorlite originated the world's first hard resin 
lenses in 1947, and has been perfecting them ever 
since. We make more types of these modern lenses 
than any one else, and they have a reputation for 
unsurpassed quality. We make only hard resin 
lenses and we do it in earnest; they are not a side- 
line with us. 

When you think patient care and protection, 
think Armorlites, by all means. 


ARMORLITE, INC. 


11 





O N H- RX Specifically designed to treat nonpurulent 
blepħaritis. Patient-accepted for routine day and 


DIN PROVI DE | an uiine- the advantage, but not the 


disadvantage ...of ointments — prolonged contact 


ROUND-THE-CLOCK vihiesone -no greasy appearance ointments are 
TH ER A DY pene denn (02 py! cce A Apian AES 


round-the-clock treatment 
: ~ > virtually assured. 
Blephamide® Liquif Im? One-prescription economy. 
OPHTHALMIC SUSPENSION Why Use Two... 
- When One Will Do! 
Sodium sulfacetamide, 10.0% ; prednesolone M With BLEPHAMIDE 
acetate 0.2%; phenylephrine HCI e PALOP P LIQUIFILM, you provide 
Liquifilm (polyvinyl alcohol), 1.4%; and wna antibacterial/anti- 
antipyrine,0.1%. = inflammatory/anti-allergy/ 
anti-seborrheic activity—in a 
form that has the convenience of drops...the 


persistence of ointments All of the advantages of 
both dosage forms...none of the disadvantages. 





Description: Sodium sulfacetamide, 10.0%; pred- 
nisolone acetate, 0.2%; phenylephrine HCI, 0.12%; 
Liquifilm (polyvinyl alcohol), 1.4%; phenylmercuric 
nitrate, 0.004%; polysorbate 80, 0.1%; antipyrine, 
0.196; with: disodium edetate; sodium phosphate; 
dibasic anhydrous sodium phosphate; monobasic 
sodium thiosulfate; purified water; hydrochloric 
acid to adjust pH to 6.8. 

Indications: Nonpurulent^blepharitis and blepharo- 
conjunctivitis (seborrheal, staphylococcal, and 
mixed); nonpurulent conjunctivitis (allergic and 
bacterial). 

Contraindications: Acute herpes simplex (dendritic 
keratitis), purulent untreated infections, vaccinia, 
varicella and most other viral diseases of the cor- 
nea and conjunctiva, ocular tuberculosis and fungal 
diseases of the eye. 


Warnings: 

1. In diseases due to microorganisms, infection may 
be masked, enhanced or activated by the steroid. 

2. Extended use may cause increased intraocular 
pressure in susceptible individuals. It is advis- 
able that the intraocular pressure be checked 
frequently. 


. In those diseases causing thinning of the corned 
perforation has been known to have occurre 
with the use of topical steroids. 

. Use with caution in patients with known or sus 
pected sensitivity to sulfonamides — if sensitivi 
or other untoward reactions occur, discontinu 
medication. 

. Should be used with caution in the presence 4 
narrow angle glaucoma. 

. Reports in the literature indicate that posteriq 
subcapsular lenticular opacities have been re 
ported to occur after heavy or protracted use 4 
topical ophthalmic steroids. 

Dosage and Administration: 1 drop 2 to 4 timg 
daily, depending on the severity of the conditio 
Supplied: 5 cc. and 10 cc. plastic dropper bottles 

on prescription only. 


A (see N Pharmaceuticals 


<> Irvine, California/ Montreal, Canad 
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Younger Seamless Lenses are designed to over- 
come resistance to ordinary, age-revealing vis- 
ible bifocals and, especially for women in the 
change of life, to help allay their psy-1oneurotic 
fears of growing old by eliminating =n outward 
sign of their condition. 


Persons old enough to require bifocals also are 
heir to another condition of aging, characterized 
by a diminishing of fluids in the sin, which 
causes wrinkles, sagging and tenderness in bony 
areas. This in turn gives rise to com »laints like 
"these glasses hurt my nose", 


While the youth-seeking matron andergoing 
menopause will put up with a certair amount of 
minor pain for the sake of her appearance, how 
much nicer for her if she could enje- her invis- 
ible bifocals in complete comfort! 


Frankly, that’s why YOUNGER-LITE Seamless 


^ 
^ 





Why Younger Lenses 
are also available 


In hard resin 


Lenses were developed. They're precision-cast 
from pure CR-39*, the hard resin wonder mate- 
rial equal to and sometimes superior to glass in 
optical characteristics and second only to glass 
in physical ways. With only half the weight of 
glass, YOUNGER-LITEs offer the wearer the 
combined advantages of comfort and invisibilé 
ity. What could be better for the patient? 

Your next bifocal candidate will appreciate 
these advantages and thank you for them. What 
could be better for you? 

*A PPG Industries trademark 


Younger Lenses are available through most independent labs 


and all American Optical branches . . . in glass or hard resin. 





YWOUNMGER-LITE 


YOUNGER MANUFACTURING COMPANY 3788 So. Broadway PI • Los Angeles, Cal. 90007 BVI 





e highly effective against almost all pathogens 
which invade the eye, including Pseudomonas 
and Staphylococcus aureus 


e bacterial resistance rarely develops on 
repeated or prolonged use 
e low allergenicity 


* also available: Neosporin® Ophthalmic 
Ointment—Each gram contains: Aerosporin® 
brand Polymyxin B Sulfate 5000 units; Zinc 
Bacitracin 400 units; Neomycin Sulfate 5 mg. 
(equivalent to 3.5 mg. neomycin base) in 
special white petrolatum q.s. Ing oz. tubes 
with ophthalmic tip. 





Ophthalmic Solution, Sterile 


polymyxin B-—neomycin—gramicidin 
Each cc. contains: Aerosporin® brand Polymyxin B Sulfate 5000 
units; Neomycin Sulfate 2.5 mg. (equivalent to 1.75 mg. of neomycin 
base); Gramicidin 0.025 mg., in aqueous saline solution isotonic with 
tears, containing the inactive ingredients alcohol (0.5%), propylene 
glycol, polyoxyethylene polyoxypropylene compound, sodium 
chloride, and purified water (preservative: thimerosal 0.001%). 
Bottles of 10 cc. with sterile dropper. 


eradicates bacterial 
conjunctivitis and other 
eye infections due to 
susceptible organisms- 


Precaution: As with other antibiotic preparations, 
prolonged use may result in overgrowth of 
nonsusceptible organisms, including fungi. 
Appropriate measures should be taken if this occurs 
Articles in the current medical literature indicate an 
increase in the prevalence of persons allergic to 
neomycin. The possibility of such a reaction should be 
borne in mind. 


Contraindications: This product is contraindicated for 
subconjunctival or intraocular injection, or for 
irrigation of fistulous tracts. This product is also 
contraindicated in those individuals who have shown 
hypersensitivity to any of its components. 


Complete literature available on request from 
Professional Services Dept. PML. 


Ax Burroughs Wellcome Co 
Research Triangle Part 


North Carolina 27709 
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His efficiency depends on his vision. 


You've heard it said that the Guild Optician is 
expert at his work. Occupational vision, especially 
for the presbyope, is most efficient when individ- 
ually prescribed for. Working distances often vary; 
machine settings must be checked a: one distance 
and work performed at another... ard possibly a 
third for reading plans and specs. 

To arrive at these requirements is a matter of 
tedious research in existing manuals and patient 
questioning of the subject as to his non-occupa- 


Guild of Prescription Opticians of America, Inc. 


ticnal activities involving vision (if he were a 
fisherman, his specialized vocational Rx just 
wculdn’t do). 

The Guild Optician is admirably suited to han- 
dle these details, given a basic Rx from which to 
work. In this way his services save the ophthal- 
mologist valuable time. This is one of the ways in 
which a Guildmember can help 
bcth the ophthalmologist 
ard his patient. 





1250 Connecticut Avenue, N.W., Washington, D.C. 20036. 
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OCUMETER 
helps steroid 
solution stay sterile 
by eliminating a major 
cause of contamination 
—the eye dropper. 
Sterile, highly stable 


Ophthalmic Solution 


DECADRON* 


Phosphate 


(Dexamethasone Sodium 
Phosphate|MSD) 


0.1% Dexamethasone 
Phosphate Equivalent 


for mild acute iritis 
and nonpurulent 
conjunctivitis 


For prescribing information, 
| please see next page. 





for mild acute iritis znd nonpurulent conjunctivitis 





Sterile, highly stable 


Ophthalmic Sclution 


DECADRON y RIS 


(Dexamethasone Sodium 


Phosphate MSD) 


CONTRAINDICATIONS: 
DECADRON and NeoDECADRON 
should not be usad in the 
presence of infectious tuberculous 
lesions of the eye, chickenpox, 
early acute herpes simplex, 
vaccinia, the early ecute stages of 
most viral diseases of the cornea 
and conjunctiva, acute purulent 
untreated infections of the 
conjunctiva and lids, suspected 
ocular or aural fungal infection, 
perforated ear drum. Sensitivity 
to components is also a 
contraindication. 


PRECAUTIONS: DECADRON: Like 
all adrenal corticosteroids, may 
sometimes mask, activate, or 
enhance incipient infection. 
Whenever possibility of infection 
exists, suitable ant biotic agents 
or a steroid-antidjotic preparation 
(such as NeoDECADRON) should 
be considered. If infections do not 
respond promptly, therapy should 
be discontinued until the infection 
has been adequately controlled 

by other measures. 


Systemic side effects may occur 
with extensive use of steroids. 
Rarely, ocular herpes simplex has 
been reported in patients 
receiving adrenocortical steroids 
systemically or locally in the eye 
for other conditions. 


Not all steroid ophthalmic solutions 
stay sterile during the days and weeks of 
therapy. But this one is more apt to— 
Ophthalmic Solution DECADRON 
Phospaate (Dexamethasone Sodium 
Phosphate, MSD) in the OCUMETER"* 
eliminates a common source of contami- 
nation—the eye dropper. 

Uniform dosage, drop after drop 

Each drop of Ophthalmic Solution 
DECADRON Phosphate contains the 
same dosage of steroid. And, with a gentle 
squeeze, the OCUMETER measures out 
one drop at a time. So your patient 
can conveniently get the steroid dose you 
want her to have, wherever she is. 


Each cc. contains dexamethasone sodium phosphate 
equivalent to 1 mg. (0.1%) dexamethasone phosphate. 
Also available as DECADRON® Phosphate Ophthalmic 
Ointmert (0.05%) ; and as NeoDECADRON?* Ophthalmic 
Solutionscontaining dexamethasone sodium phosphate 
equivalent to 1 mg. (0.1%) dexamethasone phosphate and 
neomycin sulfate equivalent to 3.5 mg. neomycin base in 
each cc., and NeoDECADRON" Ophthalmic Ointment, 
containing dexamethasone sodium phosphate equivalent 
to 0.5 mg. (0.05%) dexamethasone phosphate and neomy- 
cin sulfete equivalent to 3.5 mg. neomycin base per gram. 


As wt other corticosteroids, 
increesed intraocular tension can 
follow extended local use (1-2 
weeks or more) of dexamethasone 
sodiu m phosphate. Since 
increased intraocular tension can 
lead © loss of vision, this 
possibility should be kept in mind 
and topical administration used 
only nder adequate tonometric 
supervision, particularlv in 
patierts known to have glaucoma, 
or wise family history includes 
glaucoma. 


In these diseases causing thinning 
of the cornea, perforation has 
been known to have occurred with 
the use of topical stero ds. 
Reports in the literature indicate 
that. rarely, protracted use cf 
topical corticosteroids in the eye 
may »e associated with the 
devet»pment of posterior 
subcapsular cataracts. Hereditary 
and cegenerative eye diseases in 
gene-al do not show any response 
to treatment with these 
preparations. 


Stubborn cases of anterior 
segment eye disease may require 
systemic adrenocortical hormone 
there py. When the deeper ocular 
structures are involved, systemic 
thera py is necessary. 


NeoDECADRON: A few individuals 
may be sensitive to one or 

more of the components of 
NeoDECADRON., If any reaction 
indicating sensitivity is observed, 
discontinue use. Sensitivity to 
neomycin may occasionally 
develop, especially when it is 
applied to abraded skin. Some 
reports in the current literature 
point to an increase in the number 
of persons sensitive to neomycin. 


Use of any antibiotic agent may 
result in overgrowth of fungi or 
other organisms not susceptible 
to the antibiotic, necessitating 
prompt medical attention for such 
new infections. 


As the safety of topical steroids 
during pregnancy has not been 
confirmed, they should not be 
used for extended periods during 
pregnancy. 


For more detailed information, 
consult your MSD Representative 
or see the Direction Circular. 
Merck Sharp & Dohme Division of 
Merck & Co., Inc., West Point, 

Pa. 19486 


MSD MERCK SHARP & DOHME 
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AN ADT. Ce sate tag F: 
Conventional methods of fitting c lenses ec not app! to 
SOFLENS Contact Lenses (polymacon). For a details description 


-dhe . >i "lt Oe Lr m m car 
of the fitting technique, refer to the SOFLENS- 
of which are available fro: n: SOFLENS Division, Fasc 
Incorporated, Rochester, New York 14602. | 
DESCRIPTION: The SOFLENS Contact Lens (polymzz»n) is a hemi- 
spherical shell of approximately 13mm chord diameter and 0.1 
to 1.0mm thickness. It consists of 61.4% poly “hydroxyethyl! 
methacrylate) and 38.6% water by weight whea immersed in 
normal saline. The SOFLENS Care Kit is a packare required for 
lens asepticizing, cleaning, and storage conting of the 


following: 

SOFLENS Carrying Case 
SOFLENS Aseptor-Patient Unit 
SOFLENS Squeeze Bottle 
SOFLENS Salt Tablets Cat. 2140305 
SOFLENS Patient Instruction Book Cat. 2140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon! absorbs water 
to 38.6% of its dry weight when equilibrated ir aormal saline 
solution. In its hydrated state a SOFLENS Contact Lers (polvmacon) 
becomes soft and pliable. When placed on the humen cornea the 
hydrated SOFLENS Centact Lens (polymacon) acts 3 a refracting 
medium to compensate spherical ametropias. The material has 
a refractive index of 1.43 and the lens has a visis 2 light trans- 
mittance greater than 9795. 


INDICATIONS: SOFLENS Contact Lenses (polymacor: are indicated 
for the correction of visual acuity in persons wif non-diseased 
eyes who have spherical ametropias; refractive s-tigmatism of 
1.50 diopters or less and/or corneal astigmatism c 2.00 diopters 
or less. 


CONTRAINDICATIONS: SOFLENS Contact Lenses (:@ymacon) are 
contraindicated by the presence of any of the follow: g conditions. 
(1) Acute and subacute inflammations of the anteriar segment of 
the eye. (2) Any eye disease which affects the ¿ernea or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4 Sorneal hypo- 
esthesia. (5) Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. (6) Eary stages of 
pregnancy. 


WARNINGS: Medicants and Eye Drops—SOFLENS ontact Lens 
(polymacon) must be stored ONLY in normal salime solution. No 
ophthalmic solutions or medicants, including corventional con- 
tact lens solutions, can be used by SOFLENS Con*-t Lens (poly- 
macon) wearers prior to or while the lens is in plac» on the eye. 
Also, no solutions, including conventional contact lens solutions, 
other than normal saline may be used on SOFLENS when the lens 
is off the eye. 

Abrasions and Infections—lf the lenses become les: com^ortable 
to the wearer than when they were first placed c1 the wearer's 
corneas, this may indicate the presence of a for: izn body. The 
lens should be removed immediately and the pateent examined. 
If any eye abrasion, ulceration, irritation or infectien is present, 
a physician should be consulted immediately. 

Wearing Restrictions—SOFLENS Contact Lenses (pol*macon) should 
be removed before sleeping or swimming and ir :he presence 
of noxious and irritating vapors. 

Visual Blurring—When visual blurring occurs the =ns must be 
removed until the condition subsides. 

Lens Sanitation—Patients who would not or coulc rot adhere to 
recommended daily sanitary care of SOFLENS Gcotact Lenses 
(polvmacon) should not be provided with them. 


aor 


Cat. #140301 
Cat. +140302 
Cat 4140304 
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z GUIGE, CC pies | - Flmerescein—Never use fluorescein while the patient is wearing 
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Contact Lenses (polymacon) 
line solution. If left exposed to. 
ome brittle, and break readily. 
E in normal saline solu- 


e. 
NS Contact Lenses (polymacon) 
ticized daily. One procedure does 
NG IS necessary to remove mucus 
e. ASEPTICIZING with the SOFLENS 
1 shown to prevent the growth of 
IS E S, Candida albicans, and Herpes sim- 
nd in the SOFLENS Carrying Case. Fresh normal 
pared daily for cleaning and storing the lenses. 
ust be emptied and refilled with fresh normal 
] it before asepticizing the lenses. If a SOFLENS 
-Pi lit is not available for asepticizing the lenses, 
must be boiled in their carrying case in a pan of 
r1 ninir nc 
jene—Han S mus 


st be washed, rinsed thoroughly, and dried 
se towel before handling the lenses. Cosmetics, 
S, and creams must not come in contact with the 


Tenses sinc e eye irritation may result. If hair spray is used while 


nses are being worn, the eyes must be kept closed until the 
spray has settled. 


-the lenses because the lenses will become discolored. Whenever 
fluorescein is used, flush the eyes with normal saline solution 
and wait at least one hour before replacing the lenses. Too early 
reolacement may allow the lenses to absorb residual fluorescein 
irreversibly. 


AEVERSE REACTIONS: Serious corneal damage may result from 
wearing a lens which has been soaked in a conventional contact 
lees solution containing preservatives. Eye irritation may occur 
within a short time after putting on a hypertonic lens. Removal 
of the lens will relieve the irritation. Very rarely a lens may ad- 
here to an eye as a result of the patient sleeping with the lens 
on or wearing a hypotonic lens. If a lens adheres for any reason, 
apoly normal saline and wait until the lens moves freely before 
removing it. Clinical studies indicate visual blurring is experi- 
enced by less than 5% of SOFLENS Contact Lens (polymacon) 
wearers. Rainbows or halos around objects or blurring of the 
vision may occur if the lenses are worn continuously for too long 
a ime. Removal of the lenses and a rest period of at least one 
hour generally relieves these symptoms. Excessive tearing, un- 
usual eye secretions, and photophobia are not normal; if these 
symptoms occur, the patient should be examined to determine 
their cause. 


DOSAGE AND ADMINISTRATION: There may be a tendency for the 
pa'ient to overwear the lenses initially. Therefore, the impor- 
tarce of adhering to the following initial daily wearing schedule 
sheuld be stressed to the patient: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Dey (hours) (hours) (hours) (hours) (hours) 
l 3 1 3 1 3 
2 3 1 3 3 
3 4 1 4 1 4 
4 4 1 4 1 4 
5 6 1 6 1 4 
5 6 1 6 1 4 
7 8 1 8 
3 8 1 8 
3 8 1 8 
1) 10 1 balance of the waking hours* 
11 12 1 balance of the waking hours* 
12 14 1 balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 


Care must be taken on the initial visit to assure that the patient 
is supplied with a SOFLENS Care Kit and fully understands all 
care and handling instructions for the lenses. As with any contact 
lers, regular recall visits are necessary to assure patient health 
and compliance with instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial con- 
taining sterile normal saline solution. The glass vial is marked 
with the dioptric power (black for plus power lenses; red for 
mimus) and the manufacturing lot number of the lens. To assure 
prcper lens care and handling, each SOFLENS patient must be 
supplied with a complete SOFLENS Care Kit. 


BAUSCH & LOMB 
SOFI ENS DIVISION 


n 
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When fitting contact lenses: 
against the risk of infection 






to guard 
inherent in 


the use of sodium fluorescein solutions, stain 

eyes with sterile Fluor-I-Strip-A. T. 

| No excess fluorescein to stain the 

« 9 patient's face or clothing...water- 
proof grip to prevent stain- 


ing of your fingers. Simply 
retract upper lid, apply dry orange 





conjunctiva at the temporal side. For all these 


benefits: Specify Ayerst 


FLUOR-I-STRIP-A. T. 


(sodium fluorescein) 
STERILE OPHTHALMIC APPLICATORS. 


Éach applicator contains not less 
than 1.0 mg. sodium fluorescein 
—provided by precise impregna- 
tion with a solution of sodium 
fluorescein and 0.596 chlorobu- 
tanol (chloral derivative), poly- 





sorbate 80, boric acid, potassium 
chloride, and sodium carbonate. DA 
Supplied: No. 1048—Boxes of 
100 envelopes, each envelope 
containing 2 firm sterile applica- 
tors—one for each eye. 





The Ophthalmos Division 
AYERST LABORATORIES 


New York, N.Y. 10017 7047 


Phoropter 


» Power range sphs. —200 to +25 75D-cyls. —8 75D 

» Corneal vertex distances from 12 mm te 24mm determined with accuracy 
» Vertical height adjustment and indeperdent P. D. adjus:ment 

P Interchangeable cross cylinders 

» Lenses anti-reflection coated and corrected curves 

P Pilot lamp activated by forehead rest te ensure correct corneal distance 
P» Polarised filters for balancing test 

p» Angled tilt device for reading position 

p» Illuminated and magnified reading scaÈs 

» Two-piece reading rod with magnetic molder - 4 near-vision test cards 
p Hermetically sealed against dust and humidity 

» Counterbalanced self-levelling suspenson arm 


Rodenstock 


PARSONS OSTERTAG ALFRED P. 
Optical Laboratories Optical Service, Inc. PO LL, IN Ex 
441 Sutter Street 3851 Washington Boulevard 40 West 55th Street 
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H At all magnifications the new OpMi 6 gives you 
OpMi 6 lets you see the widest field of view of any operation micro- 
scope. And, within the field, the image quality 
a lot more is truly extraordinary. As you can see above, 
than youd expect... there is high resolution and contrast, and the 
. graph paper demonstrates the perfectly flat 
and gives you lr ha no C paint og cmn 

1 H or all microsurgical disciplines, the OpMi 

the widest field, too... | offers you features unmatched anywhere: 

(1) The precisely controlled zoom system-fully 
motorized, 1:5, constant angular zoom. Easy 
55 mm at 3. 6x, to get the precise magnification you want at 
20 mm at 10x, any microscope orientation you want—vertical, 
11 mm at 18x. horizontal or anywhere in between; (2) The 


unique motorized focusing along the optical 

axis regardless of the angle of the microscope; 

(3) The brilliant and uniform co-axial illumina- 

tion—external slit and homogeneous illumina- 

tion also available; (4) The working distance is 

i adjustable—from 4” to 16” in steps of 1”—and 
id Y fos ie. up to 7' (to carry things to an extreme); 

^ 4 (5) All the famous Zeiss accessories— 
` the Beam Splitter for photography, 

7 television, and supplementary view- 

ing systems through the microscope 

optics, high-eyepoint eyepieces for 

spectacle wearers; much more. 

Ask anyone who has seen this micro — 
scope what they think of it. Better yet, ask us. 
Write or call Carl Zeiss, Inc., 444 Fifth Ave., 
New York, N. Y. 10018. (212) 736-6070. 

Nationwide Service. 


THE GREAT NAME IN OPTICS 








=- amd i eR a IPS GIA IRL GA IB RE OMARION COATT OC 1BACLIHARIACEARR: AA 





AMERIC* N JOURNAL OF OPHTHALMOLOGY 


A Graphic Guide to 


the Structure and Function 
of the Visual Apparatus 
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Hogan, Alvarado & Weddell: 
HISTOLOGY OF THE HUMAN EYE 


By Michael J. Hogan, M.D., Profeszər and Chair- 
man, Department of Ophthalmology, #nd Research 
Associate; with Jorge A. Alvarado, A.B. and 
Joan Esperson Weddell. All of Se Francis |. 
Proctor Foundation for Research in O—thalmology, 
Univ. of Calif., San Francisco. 687 rp. 503 figs. 
$34.00. August, 1971. Slide Supple ment: About 
$110.00. Just Ready. 


Using remarkably clear illustrat:ens and de- 
tailed text descriptions, the aut-ors of this 
definitive and unified new wo: fully de- 
scribe the physiology, embryo-egy, gross 
and microscopic anatomy of the ~uman eye. 


Each component of the ocular a-paratus is 


W. B. SAUNDERS COMPANY 


systematically discussed and examined by 
light and electron microscopy, and findings 
are coherently summarized in beautiful 
three-dimensional drawings that depict the 
organization of the tissues. 


Individual chapters are devoted to each 
structural component of the eye, from the 
limbus to the optic nerve. A supplementary 
series of 200 meticulously prepared 35mm 
slides of illustrations from the book is also 
available. Ideally suited for individual or 
clessroom instruction, this excellent visual 
aid may be purchased separately, or used 
as a supplement to the text itself. 


West Washington Square, Philadelphia, Fa. 19105 


Please send me: 


[] Hogan, Alvaraew & Weddell: HISTOLOGY OF THE HUMAN EYE, $34.00. 


[] Easy Pay Plan [] SLIDE SUPPLE ENT: 200 35mm slide set, About $110.00. Ready October, 1971. r 
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Slit Lamp PE/E with Hruby lens, fixation device, applanation tonometer, beam-splitter, observation tube and camer 


Why a Zeiss Slit Lamp? 
Because you get precisely what you pay for. 


Precisely means the high resolu- 
tion that has made Zeiss optics 
world-famous, and the precision 
operation that has made Zeiss en- 
gineering synonymous with crafts- 
manship. And, to make sure that 
the slit lamp you buy will be 
tailored precisely to you and your 
work, you can choose from a range 
of instruments and features un- 
matched by anyone. There’s no 
reason all slit lamps should be 
alike (after all, all people aren’t), 
so with Zeiss, even before you 
consider accessories, your choice 
is a wide one. For your conve- 
nience, we have: 


4 basic models—manual and 
naotorized, step-wise and zoom. 
The step-wise magnification sys- 
tem is from 6x to 40x (the widest 
range of any slit lamp from any- 
one), the zoom is 8x to 40x. They're 
called the SM/M, the PM/M, the 
PE/E, and, of course, the famous 
Photo-Slit Lamp, the ultimate in 


sophistication. Standard on the 
Photo-Slit Lamp, and available also 
on the other three models, is an 
extra-long working distance to 
facilitate surgical intervention. 


The unique Galilean observa- 
tion system—it allows the famous 
Zeiss beam-splitter (used on our 
Operation Microscopes) to be in- 
serted, letting you attach observa- 
tion tubes and still, cine, and 
television cameras—invaluable 
aids for consultation or teaching 
purposes—all operating directly 
through the optics of the micro- 
scope. And because it is telecen- 
tric, this system lets you work with 
eyes relaxed, focused on infinity, 
sans strain. It quite literally means 
fewer headaches. 


The unusual depth of observa- 
tion—a result of the combination 
of the great depth of focus of the 
biomicroscope and the unmatched 
depth of the slit image. 


High-eyepoint eyepieces — fo! 
physicians who must wear corre 
tive lenses, these eyepieces offi 
the same wide field of view 
joyed by non-eyeglass wearers 

Ease-of-handling—these lig! 
in-weight instruments are easy t 
use on a refraction unit or a table 
whether you're left- or right 
handed, tall or short, or have any 
kind of special requirements. 

For complete details wr 
Carl Zeiss, Inc., 444 5th Avenut 
N.Y., N.Y. 10018. (212) 736-607 


Nationwide service. 


THE GREAT NAME IN OPTICS 
C CARUN 
ZEISS | 








WEST GERMANY 


ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANCISCO, SEATTLE, WASHINGTON 


Coals hot 
| teak ae 
Eves raw 


Windbewn smoke and heat from cookouts make eyes burn and water. 
Vasocon-& relieves the discomfort. Long-acting vasoconstrictor-decon- 
gestant, artihistamine. Reduces burning and itching. Good after contact 
lens insertan and removal, too. 

CAUTE-N: Federal law prohibits dispensing without prescription. 
See packsze insert before prescribing. 

COMPOSITION: Naphazoline HCL, 0.05%; antazoline pb .pnate, 
0.5%; bore acid, 1.2%; socium carbonate anhydrous; sodium «‘iloride; . 
phenylmexuric acetate (preservative) 0.002%. , 

SIDE EFFECTS: Except for transitory stinging, side effects have 
rarely be=> encountered. 

CONTRA INDICATIONS: Should not be Med by patients with narrow 
angle glewcoma. If irritation persists or increases, patient should be 
advised t- discontinue use and return to physician. 

SUPPLIED: 15 cc plastic dropper-tip vials. ' Ue uio 
Smith, Mi ler & Patch, Inc., 


c 21 Vasocon-A, 





"idis 


uL pepe 
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MURO 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 









VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 









Simplifies gonioscopy in 
upright and recumbent 
positions 


Reduces fluid spillage 


Helps maintain a tight 
lens fit 


Index of retraction 1.336 


Apply small amount of Sel to inner surface of Gonio lens. 
Available in 44 ounce ophthalmic tubes. 





MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 
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Diagnostic and Surgical High Intensity Transilluminator 


Extremely flexible 
fiber optic bundle 
transmits strong, 

cold light to a straight 
or right angle probe 
or to special lenses 
for gonioscopy 

and goniotomy 





Intraocular Foreign Bodies-Detecting intraocular 
foreign bodies located close to the ocular wall, 
even if the transparent media are cloudy. 


Uveal Tumors-Examining the posterior segment 
(with or without vitreous hemorrhage) for the pres- 
ence of à tumor. 





Gonioscopy and Goniotomy -Direct, illuminated 
viewing of the chamber angle. The Transillu- 
minator provides internal, retro-illumination for the 


The High Intensity Transilluminator is partic- gonioscopy lens #MW54 (with additional clip- 

ularly useful in the study and management of the over lens for higher magnification) and the Goni- 

following conditions: otomy Lens ZMW52A (with scleral rim and sutur- 
in les). 

Retinal Detachment-Determining the shape and ctn 

position of large choroidal structures such as The powerful and cold light of the Transilluminator 

vortex veins and long ciliary nerves and arteries. is also suitable for illumination of the anterior 

This permits the surgeon to avoid these struc- segment and illumination of the surgical field when 

tures with diathermy or perforation. operating near the globe's posterior pole. 





MEDICAL INSTRUMENT RESEARCH ASSOCIATES INC. 
150 CAUSEWAY STREET, BOSTON, MASS. 02114 è TEL. 617/523-5031 


Please send the following instruments: 
O £OS-550 High Intensity Transilluminator, com- O #MW52A Prismatic Goniotomy Lens with scleral rim 


plete with light source, fiber optic bundle with and suturing holes. Used with £OS-553 @ $100. 
[] $OS.551 Same on PER volt o $100. O £OS-553 Fiber Optic Bundle without handle @ $35. 


Please send descriptive literature on: 
O Light Coagulator MF1000 O S P Ophthalmoscope Stand OS-150 © Low Vacuum Diagnostic and 


C] Implants for Retinal O S P Ophthalmoscope OS-700 Surgical Contact Lenses 
Detachment Surgery [] Transistor Diathermy TR2000 

0 0s II 

Hospital or Clinic 

Address 

00000 cc ——————— EE Se 


Zip Phone 


Í 
| 
| 
| 
| 
| 
O #MW54 Prismatic Gonioscopy Lens with additional clip-over lens @ $125. | 
| 
| 
| 
| 
| 
| 
| 
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Not more potent, but — 
longer acting... 


PHOSPHOLINE IODIDE 0.0396 and 0.0696 were 
compared with pilocarpine 296 in a study of the 
time course of changes in outflow facility and 
intraocular pressure after single dose adminis- 
tration in patients with open-angle glaucoma. 
While Phospholine lodide 0.0696 showed little 
diminution in effect on intraocular pressure 
after 24 hours, the effect of pilocarpine 296 de- 
clined markedly in the first few hours, and was 
almost completely dissipated after 24 hours. 
The act on of Phospholine lodide 0.0396 was in- 
termed ate between that of pilocarpine 296 and 
Phospholine lodide 0.06%. 


An important consideration in 
the management of glaucoma 





Silent 
Emergency 
Zone 
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. mon 3pm 6pm. 9pm midnight 3am. 6am. 9am. 


When treated with short acting miotics, the 
patient with open-angle glaucoma runs the risk 
of an undetected intraocular pressure buildup 
during the night—a "silent emergency." 

The longer acting Phospholine lodide* (echo- 
thiophate iodide) may protect against this 
rightly insult. A single instillation of the 0.0396 
or 0.06% strength before retiring will act 
*hrough the critical hours, and is especially 
recommended when you have found pilocarpine 
to be inadequate. 


When initiating therapy. .. Phospholine lodide 
0.03% can often maintain 24 hour control of 
intraocular pressure with a single instillation 

at bedtime. It provides a smooth transition to 
the higher strengths—0.0696, 0.125%, 0.25% 
—when necessary. When indicated, epinephrine 
or carbonic anhydrase inhibitors may be pre- 
scribed with any strength of Phospholine lodide. 


PHOSPHOLINE IODIDE’ 


(echothiophate iodide 
for ophthalmic solution) 
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- Effect of Phospholine lodide and pilocarpine 
on intraocular pressure control. 


* Adapted from Barsam, P. C., Boston U. School of Med.: Time Curves 

of the Effect of Miotics on Intraocular Pressure and Outflow Facility, 
Scientific Exhibit, Annual Convention, American Academy See next page for Brief Summary 
.. of Ophthalmology and Otolaryngology, Las Vegas, Oct. 5-9, 1970. of prescribing information. 
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PHUSPHULINE IUDIDE - 
(echothiophate iodide) 


for 24 hour control in chronic simple (open-angle) 
glaucoma and glaucoma secondary to aphakia 


just 1 or 2 instillations a day 
e for long lasting effect on ocular tension — 
helps protect against a "silert emergency” at night 
e may be substituted for tne bedtime dose of a short acting miotic 
that controls intraocular pressure by day, but 
fails to provide adequate control during the night and early morning 
e choice of four strengths for individualized therapy— 
may be used alane or as a complementary agent 


BRIEF SUMMARY (for full prescribing informztion, 
consult package circular) 

Phospholine ledide? (echothiophate iodide) 

In Management of Chronic Simple (Noncongestive) and 
Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is conraindicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surzery is refused or contraindicated. It is also 
contraindicated in glaucoma associated with iridocyclitis. 
It should be prescribed only after consultation with the 
patient's internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 
vascular hypertension, myocardial infarction, and Parkin- 
son’s disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea, profuse 
sweating, o" muscle weakness occurs. Succinylcholine 
should not 5e used concomitantly. In patients with my- 
asthenia gravis, only specialists who are aware of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE IODIDE (echothiophate iodide) comeomitantly with 
neostigmine, ambenonium, pyridostigmine, or edropho- 
nium. 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects or fetus or on res- 
piration of neonate. Administration in pregnancy requires 
weighing potential benefits against potential hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures. recommended 
in their hamdling. 

Minor side effects (patient to be alertec)- Initially, brow- 
ache, dimnmess of vision, blurring, or cil: and conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other side effects: (local) Iris cysts occur occasionally in 
adults, bu: fairly frequently in children. Pigmented cysts 
of the ciliary epithelium have been noted. Retinal detach- 
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ment has occurred, and the medication should be used 
with extreme caution, if at all, if there is a history of this 
disorder. It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide) 
therapy may be a causative factor in the development of 
l2ns opacities in adult glaucoma patients. This phenome- 
ron is apparently (a) dose-related, since it has not been ob- 
served with 0.03%, but only with the higher strengths; (b) 
selective in character, since some patients have tolerated 
many years of treatment with the highest strength of the 
drug without lens changes; (c) age-related, since lens opac- 
ities associated with this medication are virtually unknown 
n children; and (d) species specific, since attempts to 
oroduce comparable effects in experimental animals have 
deen unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, espe- 
cially in eyes with narrow angles. 

Resistance to the medication may appear in some 
petients after many months of therapy; usually the re- 
sponse can be restored by changing to another medica- 
tion for a short time. 

(systemic) Rarely, systemic effects may appear such 
as gastrointestinal spasm, nausea, vomiting, diarrhea. in- 
creased secretion of lacrimal, salivary or sweat glands, 


———————————— 


tightness in the chest, bradycardia, etc. Muscle weakness 


and one case of localized paresthesias have been re- 
ported. Lowering of blood cholinesterase level frequently 
occurs during long term therapy and is an indication of 
Systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg./Kg., 1.V.; arti- 
ficial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% solution; 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.125% solution; 12.5 mg. package for 0.25% solution. 
[Also contains potassium acetate (sodium hydroxide or 
acetic acid may have been incorporated to ad just pH dur- 
ing manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid, and exsiccated sodium phosphate. ] 
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The Fison indirect ophthalmoscope 





i PL RA 


isan integrated, versatile, system 





The Fison binocular ophthalmoscope offers as standard many attachments 
usually considered as extras ; plus the unique 'bi-mirror' which allows 
consultation with or instruction of two extra observers, able to view the fundus 
simultaneously from left and right. The high intensity light source is 
venturi-section cooled for maximum wearer comfort while the newly-designed 
vision system combines optical stability with minimum weight. Fully 
stereoscopic viewing through automatically-aligning lenses in an adjustable 
P.D.system gives optimum depth perception. The integral but detachable filter 
wheel is supplied fitted with cobalt and red-free filters ; provision is made for 
incorporation of specia! colour filters for specific study and research work. The 
tough, smart carrying case has a fitted, removable transformer, accessory 
compartment and pocket for detachment charts and case notes. 





KEELER OPTICAL PRODUCTS INC - 456 PARKWAY, BROOMALL, PA. 19008 











When epinephrine 

is indicated for 

the management of 
chronic simple 
(open-angle) glaucoma 
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BRAND OF 


epinephrine 
bitartrate 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 

Epitrate" (epinephrine bitartrate) 

For management of chronic simple (open-angle) glaucoma 

Description: A sterile aqueous solution of levorctatory epinephrine bitartrate 
2% (equivalent to 1.195 base), it is stable, retains its potency throughout use, 
ond requires no refrigeration. It has a low surface tension. 








Action: Intraocular pressure is lowered by reducing the rate of aqueous 
formation. Improvement in outflow facility is also observed in certain cases 
following prolonged therapy 

Indications: Useful in management of chronic simple (open-angle) glaucoma, 
either alone or in combination with miotics. In selected cases, it may also 

be used with carbonic anhydrase inhibitors. 

Contraindications: Prior to peripheral iridectomy, an epinephrine preparation 
is contraindicated in eyes that are capable of angle closure since its relatively 
weak mydriatic action may, nevertheless, precipitate angle block. Gonioscopy 
should be carried out on all patients before initiating therapy. 

Warnings: Topical use of epinephrine in any form should be interrupted prior 
to general anesthesia with certain anesthetics such as cyclopropone or 
halothane which sensitize the myocardium to sympathomimetics. 

Precautions: EPITRATE (epinephrine bitartrate) should be used with caution in 
the presence of hypertension, diabetes, hyperthyroidism, heart disease, and 
cerebral arteriosclerosis becouse of the possibility of systemic action. 

Adverse Reactions: As with other epinephrine solutions, transitory stinging on 
initial instillation may be expected. Headache or browache frequently occur 
on beginning EPITRATE therapy, but usually diminish as treatmen! is continued, 
Conjunctival allergy occurs occasionally. Pigmentary deposits in the lids, 
conjunctiva or cornea may occur after prolonged use of epinephrine eyedrops. 
In rare cases, maculopathy with a central scotoma may result from the use of 
topical epinephrine in aphakic patients; prompt reversal generally follows 
discontinuance of the drug. Systemic effects have occasionally been reported, 
such as: palpitation, tachycardia, extrasystoles, hypertension, trembling, 
sweating, and pallor. 

Dosage and Administration: | drop, with frequency of instillation being 
individualized, from every two or three days to twice daily. More frequent 
instillation than one drop four times daily does not usually elicit any further 
improvement in therapeutic response. 

How Supplied: No. 1015-1 PITRATE—ophthalmic solution of epinephrine 
bitartrate 2% (equivalent to 1.1% base). [Also contains c hlorobutanol (chloral 
derivative) 0.5%, methylaminoaceto pyrocatechol HCI, sodium bisulfite, 
sodium chloride, polyoxypropylene-polyoxyethylene diol, and disodium 
edetate.] Package containing 7.5 cc. bottle with separate dropper-screw cap 
attachment. 
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NO MORE ACCIDENTAL ADHESIONS! 


ONCE YOU GRASP THE LENS, ATWO TIME DOES THE IRIS OR ANY OTHER TISSUE ADHERE TO THE 
PROBE, EVEN WHEN THERE IS D'ŁECT CONTACT!. THIS EXCEPTIONAL ADVANTAGE IS DUE TO 
ITS SPECIALLY DESIGNED TIP. 


OTHER IMPORTANT ADVANTAGES: 


m Thin tip (2.75 mm.) with special hape for better visibility. 

m Light weight (11 g.) Just like year ball pen. 

m Heal - resisiant, so it can be autoclaved repeatedly. 

@ Durable, it can be used a gree number of times. 

@ Rechargeable, uses gas ""FREC X" 12; commercially available. 
m Low price. 


Ret. : Covelli B. Am. J. Ophth., « *.3, 1970 
Presented at the VII Pan- Am. Congr. Ophth., Bogota 1971 


*"Reg'd Trademark E. I. DuPont 


IFD Gillespie, M. D. Name 
! 1205 Market Street Address 
| Parkersburg, West Virginia, 


I Flease send me 
! ADDITIONAL LITERATURE 








y Little things mean a lot 


(to her and to you) 


”To your cataract patient, ETHICON Needle Sutures 
»asured in microns mean a more comfortable eye, less 
foreign body sensation, virtual freedom from operatively | 
P induced distortions. And the real recovery — getting 
comfortable aphakic correction — generally comes sooned | 
To you, these tiny needle sutures mean greater 4 

freedom from operative and postoperative complications, \. 
superior control, less trauma to tissue, a knot so tiny you may 


buny tin the nee tract MTC RO-DOINT 


Spatula Needles css cs-o 65-10 
10-0 ETHILON Sutures 


(22 micron) black monotilament nylon 





totally responsible leadership 





Little needle, 
little suture. 


Little trauma. 


A finer mini-suture thai has-ever before 
been available, ETHILQ@N 10 Mono- 
filament Nylon is madéto be left in place 
indefinitely. Photo shows ETHILON 
Nylon Sutures in the eye. (MICRO-POINT 
Spatula Needle GS-10 Was used. Arc over 
eye is a reflection of camera Tight.) 

Photo courtesy of Richard C. Ti@utman. M.D., F.A.CSS., 

State University of New York, ggnstat- Medical Center. 


MICRO-POINT 


LIN } 


Spatula Needles GS-€ BS-9, GS-10 
10-0 ETHILON Sutures 


I KADEMARK ] 
black monofilamem 








T 1 K Api 10-P INT Spå ula Nesdlo MS 
measures only 0.203 mm., com- 
pared to 0.330 mm. for a conven- 
tional reverse cutting ophthalmic 
needle...makes for easier split- 
ting of sclera, minimal trauma. 


Photo shows the small hole the MICRO-POINT 
Spatula Needle makes in test material t=ft), 
compared to the hole made by conver tional 
reverse cutting needle (right). 
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À singular new 
antibiotic for the eye 
that works the way 
you think it should 


GARAMYCIN S" OPHTHALMIC 





You think it should 
have a wide 
antibacterial spectrum 


GARAMYC!NS wide range of 
antibacterial action is equal to the 
spectrum commonly prescribed in the 
combinations of neomycin, 
polymyxin and bacitracin or 
gramicidin in the treatment of 
external eye infections due to 
susceptible organisms. It has 
activity against a wide variety 

of both gram-positive and 
gram-negative organisms, including 
the "difficult" ones —Pseudomonas 
aeruginosa strains and Proteus. 


In acute catarrhal conjunctivitis and 
episcleritist due to Staphylococcus 
aureus Coagulase negative 





before 


after 7 days GARAMYCIN 
OPHTHALMIC SOLUTION 





You think it should 
* * 

bea single entity 

‘ie ce 
antibiotic 
CARAMYCIN is a single entity 
ant biotic with a low incedence of 
Se-rsitization or resistance*- can be 
used repeatedly with comtinued 
€ toctiveness, less concern about 
e l?rgic potential (*Altheugh 
s nificant resistance in organisms 
wt lated from patients treated with 
gentamicin has not occurred at the 
wresent time, this may cccur in the 
"cure as resistance has been 
oroduced with difficulty in vitro by 
'* peated exposures.) 


la infected bleb (post-glaucoma 
s irgery)t due to Staphylococcus 
—Óreus coagulase negative and 
“treptococcus viridan 


You think it should 
be clinically 
effective 


GARAMYCIN OPHTHALMIC has been 
described as appearing to be“ .. an 
antibiotic of choice for the initial 
treatment of external ocular 
infections: It has “proved highly 
effective...for a wide variety of 
common bacterial eye infections. . '? 
(due to susceptible organisms). 

(1. Gordon, D.M.: Amer. J. Ophthal. 
69:300 [Feb.] 1970. 2. Magnuson, 

R. H., and Suie, T.: JAMA 199:427 
[Feb. 6] 1967.) 


In acute conjunctivitis and 
dacryocystitist due to pneumococcus 





betore 


, VE 
after 9 days GAKAMYCIN 
OPHTHALMIC SCLUTION 











after 11 days GAR AMYCIN 
OPHTHALMIC SOLUTION 


New GARAMYCIN ophthalmic 


GENTAMIQN SULFATE 


tPhotographs-courtesy of D. Gordon, M.D:, N x, N. Y tfPhotographs courtesy of S. Fox, M.D., Baltimore, Md 


SOLUTION/OINTMENT 


You think it should 
have flexibility 
in dosage forms 


GARAMYCIN OPHTHALMIC 
SOLUTION, sterile, isotonic, and 
buffered to pH of tears, does not 
blur vision, is well suited to daytime 
use — supplied in an unbreakable, 
easy-to-handle dispenser. 
GARAMYCIN OPHTHALMIC 
OINTMENT provides gentle emollient 
action and keeps medication in 
contact with tissues for longer 
periods. It is particularly 
advantageous for nighttime use or in 
non-ambulatory patients — supplied 
in easy-to-use ophthalmic tube. 





Clinical Considerations 


Description: GARAMYCIN is an 
antibiotic of the aminoglycoside group 
active against a wide variety of pathogenic 
gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a 
sterile aqueous solution buffered to 
approximately pH 6.7 for use in the eye. 
Each cc. contains gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin), 
disodium phosphate, monosodium 
phosphate, sodium chloride, and 
benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment 
contains, in each gram of ointment, 
gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin), and methylparaben and 
propylparaben as preservatives in a bland 
base of clear petrolatum. 

Although significant resistance in 
organisms isolated from patients treated 
with gentamicin has not occurred at the 
present time, this may occur in the future 
as resistance has been produced with 
difficulty in vitro by repeated exposures. 
Indications: GARAMYCIN Ophthalmic 
Solution and Ointment are indicated in 
the topical treatment of infections of the 
external eye and its adnexa caused by 


susceptible bacteria. Such infections 
embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, 
blepharitis and blepharoconjunctivitis, 
acute meibomianitis, and 
dacryocystitis. 
Contraindications: GARAMYCIN 
Ophthalmic Solution and Ointment are 
contraindicated in patients with known 
hypersensitivity to any of the components 
of these preparations. 
Precautions: Prolonged use of topical 
antibiotics may give rise to overgrowth of 
nonsusceptible organisms such as fungi. 
Should this occur, or if irritation or 
hypersensitivity to any component of the 
drug develops, discontinue use of the 
preparation and institute appropriate 
therapy. 

and Administration: GARAMYCIN 
Ophthalmic Solution: One or two drops 
every four hours. In severe infections, 
dosage may be increased to as much as 
two drops once hourly. 

GARAMYCIN Ophthalmic Ointment: 

Apply a small amount to the affected eye 
two to three times daily. 
How Supplied: GARAMYCIN Ophthalmic 
Solution, 5 cc. plastic dropper bottle, 
sterile, box of 1. GARAMYCIN 
Ophthalmic Ointment, 1/8 ounce tube, 
box of 1. 

Note: Store away from heat. 





SCHERING CORPORATION, UNION, NEW JERSEY 07083 
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We starte 
at the bottom. 


Troutman Ophthalmic microscopes now cq 
in floor and ceiling mounted units. 








A floor and ceiling mounted microscope 
fit all the required needs of the Ophthal 
Surgeon. 


The ceiling mounted microscope has a A 
ory system that virtually repositions it to. 
exact focal distance. In addition it moves h 
zontally on a motorized ceiling track. This 
mits the operating room to be used for o 
than ophthalmic surgery. 


Floor Model 
Catalog No. 10-1C* 


nd made 
‘to the top. 


The floor unit also moves easily on retract- 
le, conductive casters, yet is absolutely sta- 
during surgery. Both floor and ceiling units 
e foot controlled zoom and focusing, and 
illumination with scanning devices. 

ew Special Options available for both 
r and ceiling units: 

FIBER OPTIC COAXIAL ILLUMINATION 

A 20? TILTING MECHANISM 












Send for brochure 


CK EDWARD WECK & COMPANY, INC. 








Ceiling Model 
Catalog No. 10-110 


Indications: Relief and manage- 
ment of nonpurulent Blepharitis and 
Conjunctivitis. 


Dosage: Initially, 1 or 2 drops 
placed in the conjunctival sac every 
hour until improvement occurs. 

Thereafter, 1 or 2 drops 2 to 4 
. times daily. 


Composition: 
Prednisolcne-21-phosphate 


DONUM aeri narat XD er 0.25% 
(Equivalent to Prednisolone 0.2%) 
Sulfacetamide sodium ....10.096 
Phenylephrine HCI ...... 0.125% 
Methylparaben .......... 0.02% 
Propylparaben .......... 0.00596 


In a stabilized aqueous solution 
containing sodium thiosulfate and 
*SMP-68 (a combination of polyoxy- 
propylene compound and polysor- 
bate 80). 


Effectiveness: The antibacterial 
spectrum of Vasocidin is particularly 
effective against the gram positive 
pyogenic cocci; E. coli, N. gonor- 
rhoeae, Koch-Weeks bacillus and 
other bacteria susceptible to sul- 
facetamice. Because Vasocidin is a 
true solution, dosage is uniform and 
each drcp is free of any irritating 
particles The Vasocidin vehicle en- 
hances the dispersion of active com- 
ponents. Sulfacetamide combats a 
wide rarge of pathogens; predniso- 
lone reduces inflammatory reaction; 
phenylephrine relieves hyperemia. 
Local effects of active therapeutic 
agents appear to be prolonged by 
phenylephrine-induced vasocon- 
striction. 


Caution: Federal law prohibits dis- 
pensing without prescription. 


Contraindications: Steroids are 
contraindicated in dendritic ulcers 
(herpes simplex), vaccinia, varicella 
and most other viral diseases of the 
cornea and conjunctiva, as well as 
in fungal and tubercular ocular dis 
ease. Contraindicated in the treat- 
ment of purulent conjunctivitis cr 
blepharitis. Should not be used by 
persons with narrow-angle glaucom= 
or those sensitive to sulfonamides. 
If irritation persists or increases, dis- 
continue use and consult physician. 


Side Effects: Extended use of topi- 
cal steroid therapy may cause r=- 
creased intraocular pressure in 
certain individuals. It is advisah^e 
that intraocular pressure be checked 
frequently. In those diseases caze- 
ing thinning of the cornea, perfcra- 
tion has been known to occur w th 
the use cf topical steroids. 

Vasocidin is sterile when peck- 
aged. To prevent contaminating ihe 
dropper tip and solution, care should 
be taken not to touch the eyelics or 
surrounding area with the dromer 
tip of bottle. Keep container tigntly 
closed. 


Supplied: Plastic dropper-ticoed 
vials, 5 cc. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 
New Brunswick. N.J. 08902 


Its alousy feeling 
towoke up inthe mdming 
with your eyelids 
stuck together. 


No medication residue with Vasocidin. 
Nothing to wash away in the morning. 
It's an antibacterial, steroid, decon- 
gestant combination in true solution. 
Works fast because it disperses fast. 
Helps relieve nonpurulent blepharitis 
and conjunctivitis more effectively. 
Starts the day right. 


Vasocidin 


O Clear solution thot isnt sticky 
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In order to avoid visual disturbances such as 
flare, ghost images or double vicion, it is neces- 
sary to fit the aphakie patient = that the optical 
portion of the corneal contac’ lens covers the 
entire exposed pupil at all times. With a keyhole 
or upward-displaced pupil, the lens must usually 
be positioned somewhat above «orneal center to 
provide this pupillary coverage. Such position- 
ing ean often be attained by using a MINUS- 
CARRIER LENTICULAR LENS which, due 
to its flat anterior peripheral (carrier) curve, 
gives the lens periphery the si «pe and the per- 
formance of a high-minus lens 


Use of the flat carrier curve ncreases the up- 
ward vector component of the 1pper lid pull on 
the contact lens. Thus, with s fficient upper lid 
cover of the cornea (at least 1.5 mm needed) to 
grab the lens and pull it up, tae lens will usually 
be held in a position about 1 mm above corneal 
center. This upward positioning can also be use- 
ful for patients with low or very flaccid lower 
lids, where it is desired to keep the lens from rid- 
ing down and irritating the lewer limbus. 


In cases of keyhole pupils or upward-displacec 
pupils with little or no coverage by the upper 
lids, all aphakic lenses will ride ow, and it is ofter 
impossible to have optical cov «rage of the entire 
pupil with a corneal lens. Semetimes these pa- 
tients can be fitted with a SIN 3LE-CUT LENS, 


CONTACT LENSES AND 
THE APHAKIC PATIENT 


Part 2: Keyhole and Upward-Displaced Pupils 









MINUS-CARRIER 
LENTICULAR LENS 






SINGLE-CUT LENS 


large enough to completely cover the pupil and 
supported hy the lower lid. Such a lens should 
be made as small as possible, because thickness 
and weight increase very rapidly with size; and 
it should be made without any posterior sec- 
ondary or peripheral curves, so that the entire 
lens can be optically functional. For its satisfae- 
tory application, a high lower lid is needed, suffi- 
ciently tight to support the heavy weight of the 
lens. Since the lens diameter will be slightly more 
than the distance from the lower lid to the upper 
edge of the exposed pupil, it is evident that the 
higher the lower lid, the smaller (thus thinner 
and lighter) the lens and the better the chances 
for successful wear. 


STANLEY GorpDon, President 


(to be continued) 


CONTACT 
LENSES inc. 


180 ST. PAUL ST. ROCHESTER, N. Y. 14604 
Phone 716-232-6878 * Cable CONTACTLENS, Roch., N.Y. 


e Metricon è Ultra-Thin Metricon e Astigmacon 
e Spiro-Vent e Tangential "eriphery — e GordomBifocal 


SUBSIDIARY OF UNION C@RP. NYSE SYMBOE—UCO 


Please send special introductory 
offer and literature. 










nd made 
to the top. 


he floor unit also moves easily on retract- 
e, conductive casters, yet is absolutely sta- 
during surgery. Both floor and ceiling units 
re foot controlled zoom and focusing, and 
illumination with scanning devices. 


New Special Options available for both 
» and ceiling units: 
‘BER OPTIC COAXIAL ILLUMINATION 


à 20° TILTING MECHANISM 





Iii Send for brochure 


iCK EDWARD WECK & COMPANY, INC. 
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Ceiling Model 
Catalog No. 10-110 


Indications: Relief and manage- 
ment of nonpurulent Blepharitis and 
Conjunctivitis. 


Dosage: Initially, 1 or 2 drops 
placed in the conjunctival sac every 
hour until improvement occurs. 

Thereafter, 1 or 2 drops 2 to 4 
. times daily. 

Composition: 
Prednisolone-21-phosphate 


SON ico aiERIO Ves 0.2596 
(Equivalent to Prednisolone 0.296) 
Sulfacetamide sodium ....10.096 
Phenylephrine HCI ...... 0.125% 
Methylparaben .......... 0.02% 
Propylparaben .......... 0.005% 


In a stabilized aqueous solution 
containing sodium thiosulfate and 
*SMP-68 (a combination of polyoxy- 
propylene compound and polysor- 
bate 80). 


Effectiveness: The antibacterial 
spectrum of Vasocidin is particularly. 
effective against the gram positive 
pyogenic cocci; E. coli, N. gonor- 
rhoeae, Koch-Weeks bacillus and 
other bacteria susceptible to sul- 
facetamide. Because Vasocidin is a 
true solution, dosage is uniform and 
each drop is free of any irritating 
particles. The Vasocidin vehicle en- 
hances the dispersion of active com- 
ponents. Sulfacetamide combats a 
wide range of pathogens; predniso- 
lone reduces inflammatory reaction; 
phenylephrine relieves hyperemia. 
Local effects of active therapeutic 
agents appear to be prolonged by 
phenylephrine-induced vasocon- 
striction. 


Caution: Federal law prohibits dis- 
pensing without prescription. 


Contraindications: Steroids are 
contraindicated in dendritic ulcers 
(herpes simplex), vaccinia, varicella 
and most other viral diseases of the 
cornea and conjunctiva, as well as 
in fungal and tubercular ocular dis- 
ease. Contraindicated in the treat- 
ment of purulent conjunctivitis or 
blepharitis. Should not be used by 
persons with narrow-angle glaucoma 
or those sensitive to sulfonamides. 
If irritation persists or increases, dis- 
continue use and consult physician. 


Side Effects: Extended use of topi-. 
cal steroid therapy may cause in- 
creased intraocular pressure in 
certain individuals. It is advisable 
that intraocular pressure be checked 
frequently. In those diseases caus- 
ing thinning of the cornea, perfora- 
tion has been known to occur with 
the use of topical steroids. 

Vasocidin is sterile when pack- 
aged. To prevent contaminating the 
dropper tip and solution, care should 
be taken not to touch the eyelids or 
surrounding area with the dropper 
tip of bottle. Keep container tightly 
closed. 


Supplied: Plastic dropper-tipped 
vials, 5 cc. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 
New Rriinewick N.I naano 


Its alousy feeling 
towake up in the morning 
with your eyelios 
stuck together. 


No medication residue with Vasocidin. 
Nothing to wash away in the morning. 
its an antibacterial, steroid, decon- 
gestant combination in true solution. 
Works fast because it disperses fast. 
Helps relieve nonpurulent blepharitis 
and conjunctivitis more effectively. 
Starts the day right. 


Vasocioin 


a clear solution thot isnt sticky 
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In order to avoid visual disturbances such as 
flare, ghost images or double vision, it is neces- 
sary to fit the aphakic patient so tha. the optical 
portion af the corneal contact lens covers the 
entire exposed pupil at all times. W th a keyhole 
or upward-displaced pupil, the lens must usually 
be positioned somewhat above corneal center to 
provide this pupillary coverage. Stch position- 
ing can often be attained by using 1 MINUS- 
CARRIER LENTICULAR LENS which, due 
to its flat anterior peripheral (carmer) curve, 
gives the lens periphery the shape eed the per- 
formance of a high-minus lens. 


Use of the flat carrier curve increases the up- 
ward vector component of the uppe- lid pull on 
the contact lens. Thus, with sufficient upper lid 
cover of the eornea (at least 1.5 mm needed) to 
grab the lens and pull it up, the lens will usually 
be held in a position about 1 mm aleve corneal 
center. This upward positioning can lso be use- 
ful for patients with low or very f-ccid lower 
lids, where it is desired to keep the le33 from rid- 
ing down and irritating the lower limus. 


In cases of keyhole pupils or upwarc-displaced 
pupils with little or no coverage b» the upper 
lids, all aphakic lenses will ride low, are it is often 
impossible to have optical coverage cf the entire 
pupil with a corneal lens. Sometimes these pa- 
tients can be fitted with a SINGLE-CUT LENS, 


CONTACT LENSES AND 
THE APHAKIC PATIENT 


Part 2: Keyhole and Upward-Displaced Pupils 










MINUS-CARRIER 
LENTICULAR LENS 


SINGLE-CUT LENS 


large enough to completely cover the pupil and 
supported hy the lower lid. Such a lens should 
be made as small as possible, because thickness 
anc weight increase very rapidly with size; and 
it should be made without any posterior sec- 
onaary or peripheral curves, so that the entire 
lens can be optically functional. For its satisfac- 
torr application, a high lower lid is needed, suffi- 
ciertly tight to support the heavy weight of the 
lens. Since the lens diameter will be slightly more 
than the distance from the lower lid to the upper 
edge of the exposed pupil, it is evident that the 
higher the lower lid, the smaller (thus thinner 
and lighter) the lens and the better the chances 
for successful wear. 


STANLEY Gordon, President 


(to be continued) 


CONTACT 
LENSES inc. 


180 ST. PAUL ST. ROCHESTEF®, N. Y. 14604 
Phone 716-232-6878 * Cable CONTACTEENS, Roch., N.Y. 


e Metricon e Ultra-Thin Metricon è Astigmacon 
e Spiro-Vent e Tangential Periphery e Gordon Bifocal 


SUBSIDIARY OF UNION CORP. NYSESYMBOL—UCO 


Please send special introductory 
offer and literature. 











Only Glazcote lets the plastic 
eyeglass wearer see what hes missing. 


Just one dot of Glazcote® on each side of a plas- 
tic or hard resin lens fills hair line scratches and 
helps protect the lenses against future possible 
scratches. This unique product was developed 
for the Space Program, for use on spacecraft win- 
dows, and to clean, polish and protect astronauts 
plastic face shields. And continuous use of opti- 
cally clear Glazcote helps keep the lenses clean, 

. static free, and polished as well as filling hair 
line scratches. q||ERGIN Irvine, Calif.; Montreal, Canada 


Recommend Glazcote...just a dot does it. 
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NEW DEVELOPMENTS . 








ORA SERRATA ATTACHMENT TO THE 
GCLDMANN 3 MIRROR LENS 


The periphery of the fundus near the ora serrata and the 
cil ary body cannot be examined under normal conditions 
wita the 3-mirror lens alone. The ora serrata attachment 
aleng with the 3-m rror lens allows the observation of these 
most peripheral perts in its entire circumference. 


The attachment is shaped like the 3-mirror lens. Half a 
stesl-ball is fixed to the scleral part of the attachment which 
presses on the sclera above the ora serrata so that the 
furdus at its periphery near the ora serrata can be seen 
in fne gonio mirror of the 3-mirror lens. The ora attachment 
ca’ be used either with the 3-mirror lens in a locked or 
moveable position. 


THE PERKINS HAND HELD APPLANATION TONOMETER 





40 WEST 55 STREET 


e LIGHT WEIGHT 
e GOLDMANN PRISM 
e EASY TO USE 


GRIESHABER SURGICAL INSTRUMENTS 
(MADE IN SWITZERLAND) 


ALFRED P. POLL, INC. 


THE MOUSE OF QUALITY OPTICS 


NEW YORK, NY 10019 
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Project 117 unveiled ... 
...the new “Stellar” contact lens. 


Aspherically engineered and designed for 
a natural, more comfortable fit. 


Danker & Wohlk, Inc. 
635 Nassau Road, Uniondale, New York 11553 
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, ask Dr. Jeky 


However when two separate identities perfect 
eir individual roles join forces there cé 


never be problems. You'll find no problems wi 


this revolutionary new system. 
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Either 


stereo-vision Spectacle Indirect 


in seconds to a spectacle magnifier, with a remov- 


Ophthalmoscope (thats fitted so easily) converts 
æ . able light source and flip-up loupes. 


Split personality or marriage of the year? 
way you win with the Spectacle Indirect. 


The light, bright, 


Composition: 


Inflamase 
*Prednisolone Sodium 

Lil ieu UL NEPEETETTRRTTTTTTT 0.12596 
(Equivalent to Prednisolane 0.1%) 
Benzalkonium chloride ......... 0.01% 


In an aqueous buffered isotonic solu- 
tion containing disedium ethylenedia- 
minetetraacetate, mono and dibasic 
sodium phosphate, aad sodium chloride. 

Inflamase Forte 
*Prednisolone Sodium Fhosphate 1.095 
(Equivalent to Prednisolane 0.895) 
Benzalkonium chlorice .......... 0.0195 

In an aqueous buf'ered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mano and dibasic so- 
dium phosphate, anc sodium chloride. 

Prednisolone Sodium Phosphate is a 
water soluble inorganic ester of pred- 
nisolone. It is approximately 2,000 times 
as soluble in water at 25°C. as is 
hydrocortisone. 

*Licensed under patent 73,134,718. 

Indications: Inflamase and Inflamase 
Forte ophthalmic solutions may be used 
effectively in the following conditions of 
the anterior segment of the eye: super- 
ficial keratitis, including punctate 
epithelial lesions (Thygeson type), phlyc- 
tenular keratoconjenctivitis, and Sjo- 
gren's keratoconjunctivitis (with systemic 
steroids); deep keratitis. including inter- 
stitial or parenchymatous keratitis, acne 
rosacea, sclerosing keratitis; herpes 
zoster opthalmicus (do not use in herpes 
simplex); non-purulent conjunctivitis, in- 
cluding vernal, allergic, catarrhal; iri- 
docyclitis; acute iritis; recurrent marginal 
ulceration, whether endogenous or due 
to atopic or contact allergies, or micro- 
bial allergy; corneal injuries, such as 
aseptic thermal, raciation, or chemical 
burns and corneal irjuries following sur- 
gery or the penetration cf foreign bodies; 
lid allergy; and non-purulent blepheritis, 
including catarrhal and allergic. 

Inflamase and Inflamase Forte oph- 
thalmic solutions Fave their principal 
effect on the anterior segment of the eye 
(cornea and the anterior uvea), with 
acute disorders responding more favor- 
ably than chronic disorders. Inflamase 
Forte 1% solution s recommended for 
moderate to severe inflammations par- 
ticularly when rapic control is desired. 
In stubborn cases of anterior segment 
eye disease, systemic adrenocortical 
hormone therapy may be required. When 
the deeper ocular structures are involved, 
systemic therapy is necessary, 

Dosage: Initially, 1 or 2 drops placed 
in conjunctival sac every hour during 
day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 
drops 2 to 4 times daily. 

Contraindications: Contraindicated in 
acute herpes simplex, ocular tubercu- 
losis, vaccinia, varicella, and most other 
viral diseases of the cornea and con- 
junctiva; fungal d:seases of the eye. 
Purulent Conjunctivitis, purulent blepha- 
ritis, and infectious conditions are con- 
traindications to the use of steroids. 

Side Effects: Extended use of topical 
steroid therapy may cause increased 
intraocular pressure in certain individu- 
als. It is advisable that intraocular pres- 
sure be checked frequently. In those 
diseases causing thinning of the cornea, 
perforation has been known to occur 
with the use of topical steroids. 

Warning: If irritation persists or devel- 
ops, patient should be advised to dis- 
continue use and consult prescribing 
physician. 

How Supplied: 5 cc plastic squeeze 
bottle with dropper tip. These products 
are sterile when packaged. To prevent 
contaminating the dropper tip and solu- 
tion, care should be taken not to touch 
the eyelids or surreunding area, or other 
areas with the drooper tip of the bottle. 
Keep bottle tightly closed when not in 
use. 

Store in cool place. Protect from light. 

Caution: Federal law prohibits dis- 
pensing without prescription. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 
New Brunswick, NJ. 08902 








Effective treatment for iritis, uveitis, 1 
ocular allergies and wher t 
inflammatory disorders. With 
Inflamase, reduction of possible 
steroid side effects. With Inflamase 1 
Forte, rapid control. E. 
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Inflamase 
for most inflammations. 





Introducing 


SWIRL CLEAN 


electric contact lens cleaner by Contique * 





the professional way to clean 
contact lenses 


Until now, the most common method « 
cleaning contact lenses has been to rub ther 
between the fingers. As you know, this syster 
has three serious drawbacks: 1) it doesn't clea 
properly; 2) it can scratch or warp lenses; 3) * 
may not be sanitary. 


A new, more efficient technique 

The new Swirl Clean electric contact len 
cleaner by Contique approaches the problem i 
a totally different manner: It combines th 
cleaning power of a high-speed agitator wit 
the detergent action of Contique Cleaning Solt 
tion. The result is thorough but gentle clear 
ing—with a minimum of handling and les 
chance of lens loss. 

Swirl Clean doesn't stop there. It provide 
a convenient place to soak and store lenses be 
tween wearings. 


Perfect for office use 


How many times have you wished for jus 
such an efficient way to clean your patient: 
contacts—when you are delivering a new pai 
or after making an adjustment? 

Swirl Clean fills this long-felt need per 
fectly. It's compact. Easy to use. And it /ook 
highly professional. Your patients can se 
you've gone to the expense of securing the mos 
advanced cleaning device available to mak 
sure their lenses are clean and comfortable. 

And it takes only a few seconds to clea 
contacts with the Swirl Clean. Once you get int 
the habit, you'll wonder how you managed witt 
out it. 





Your patients will want one, too 

When they see how effortlessly you clea 
their contacts with the Swirl Clean, your ne 
contact lens wearers will want one of their ow. 
to use at home. That's why it makes good bus 
ness sense to stock a few units to sell or recom 
mend to your patients. They'll never be mor 
psychologically receptive than at the momen 








1 Fill cleaning chamber 34 full with 
cold water. Add 6-8 drops of Contique 
Cleaning Solution and place on base. 








3 Flip "ON" switch and run Swirl 
Clean 30-60 seconds. You can see 
the lenses being swirled clean before 
your eyes. 


2 Place lenses in bottom of clearly 
marked LEFT and RIGHT baskets of 
lens holder. Close lid. Place lens 
holder on cleaning chamber. 


they get their new contacts. It’s also a good 
way of starting them off on a proper lens-care 
regimen and helping them become satisfied 
wearers. 


Read what Swirl Clean users say 

An O.D. in Knoxville, Tenn. writes: "The 
compactness of this unit makes its use a pleas- 
ure in my office." An M.D. in Bakersfield, Calif. 
calls Swirl Clean "a very valuable asset to our 
office." An optician in Long Beach, Calif.: "Ex- 
cellent method of cleaning lenses after lab 
adjustment." 

Enthusiastic comments have also come in 
from contact lens wearers all over the country. 





examined by anyone interested. 


Complete lens care by Contique 

Used with the new Swirl Clean, Contique 
Cleaning Solution dissolves eye-irritating de- 
posits such as mucus, oil and film. Yet it's so 
gentle you can recommend it with complete con- 
fidence. Contique Soaking Solution “conditions” 
lenses by keeping them chemically moist when 
stored in the special Swirl Clean soaking dish, 
increasing wettability and wearing comfort. 
Contique Wetting Solution creates a liquid cush- 
ion between lens and eyes, makes 
placement smooth and easy, and 
can also be used to re-wet lenses 





CONTACT Lene 


SOAKING 


"My vision is so much better with 
SOLUTION 


clean contacts." (Boston, Pa.) “l 


during the day. 


enjoy its convenience and notice Memes 
my lenses are more comfortable." Boum 
(East Point, Ga.) "Cleans lenses I: 
100% better than by hand." (Hyde 
Park, Mass.) "| wear lenses 16 hours 
a day and find their comfort greatly 
increased." (Indianapolis, Ind.) 
æ. These comments are on file 
at Alcon Laboratories and may be 


OPTICAL PRODUCTS DIVISION, ALCON LABORATORIES, INC., P.O. BOX 1959, FORT WORTH, TEXAS 76101 





This family of lens care prod- 
ucts from Contique can help your 
patients become successful, satis- 
fied contact lens wearers. Almost $6 
worth of Contique solutions are 
packed with every Swirl Clean at no 
additional cost. For more informa- 
tion about the new Swirl Clean and 
other Contique products, call your 
optical wholesaler today. 
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sterile... 


inside & out 
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The Ophthalmic Medication Delivery System 
for Assured Sterility in the O.R. 
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Sterile Pack 


Dropperettes .... 
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1. Easy-to-nandle 






2. No compromise in sterility 
3. Easy to use during surgery 


4. ideal for post-operative use 





otally sterile DROPFERETTE is ready for delivery to the surgeon or to 
the instrument tray. Won't roll—flat end desen. 2 The outer surace is sterile. Virtually no risk of package edge 
contamination or contamination of the surgi«.| instrument tray. 3 Extended spout and controlled drop action for 
ease and accuracy of use. 4 Assures sterile medication delivery at the bedside. 


1 When the plastic envelope is peeled apart, € 
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he floor unit also moves easily on retract- 
le, conductive casters, yet is absolutely sta- 
during surgery. Both floor and ceiling units Ceiling Model 
ve foot controlled zoom and focusing, and Catalog No. 10-110 
illumination with scanning devices. 


New Special Options available for both 
or-and ceiling units: 

FIBER OPTIC COAXIAL ILLUMINATION 

A 20? TILTING MECHANISM 


rm Send for brochure 
CK EDWARD WECK & COMPANY, INC, 
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‘Indications: Relief and manage- 
ment of nonpurulent Blepharitis and 
Conjunctivitís. 

‘Dosage: Initially, 1 or 2 drops 
placed in the conjunctival sac every 
hour until improvement occurs. 

Thereafter, 1 or 2 drops 2 to 4 
j times daily. 


Composition: 
Prednisolone-21- -phosphate 
sodium MP NEN «e 2 025% 


(Equivalent to Prednisolone 0.2%) 
Sulfacetamide sodium ....10.0% 
Phenylephrine HCI ......0.12596 
Methylparaben ....:.....0,0296 
Propyiparaben ..........0.005% 
In a stabilized aqueous solution 
containing sodium thiosulfate and 
*SMP-68 (a combination of polyoxy- 
propylene compound and polysor- 
bate 80). l 


Effectiveness: The antibacterial 
spectrum of Vasocidin is particularly, 
effective against the gram positive 
pyogenic cocci; E. coli, N. gonor- 
rhoeae, Koch-Weeks bacillus and 
other bacteria susceptible to sul- 
facetamide. Because Vasocidin is a 
true solution, dosage is uniform and 
each drop is free of any irritating 
. particles. The Vasocidin vehicle en- 
hances the dispersion of active com- 
ponents. Sulfacetamide combats a 
wide range of pathogens; predniso- 
lone reduces inflammatory reaction; ` 
phenylephrine relieves: hyperemia. 
Local effects of active therapeutic. 
agents appear to be prolonged by 
phenylephrine-induced vasocon- 
striction. 

Caution: Federal law prohibits dis- 
pensing without prescription. 


Contraindications: Steroids are 
contraindicated in dendritic ulcers. 
(herpes simplex), vaccinia, varicella. 
and most other viral diseases of the. 
cornea and conjunctive, as well as 
in fungal and tubercular ocular dis- 
ease, Contraindicated in the treat- 
ment of purulent conjunctivitis or 
blepharitis. Should not be used by 
persons with narrow-ancle glaucoma 
or'those sensitive to sulfonamides. 
If irritation persists or increases, dis- 
continue use and consult physician. 


Side Effects: Extended use of topi-- 
ca) steroid therapy may cause in- 
creased intraocular pressure in 
certain individuals. It is advisable 
that intraocular pressure be checked 
frequently. In those diseases caus- 
ing thinning of the cornea, perfora- 
tion has been known to occur with 
the use of topical steraids. 

Vasocidin is sterile when pack- 
aged. To prevent contaminating the 
dropper tip and solution, care should 
beitaken not to touch the eyelids or 
surrounding area with the dropper 
tip! of bottle. Keep coniainer tightly 
closed. 


Supplied: Plastic dropper-tipped 
vials, 5 cc. 
Smith, Miller & Paich, Inc. 
401 saves Kilmer Avenue 
New Brunswick, NJ, 06902 


- Frequently Used 
Ophthalmic Medications . . . In the 
Most Convenient O.R. Delivery System 


ATROPISOL® (1 cc.) EPINEPHRINE 1:1000 (1 cc.) 


ARGYROL® S.S. 20% (1 cc.) 
(as the hydrochloride) 


(Atropine Sulfate) 
05% 1% 2% 





FLUORESCEIN SODIUM 2% (1 cc.) HOMATROPINE HBr (1 cc.) 
2% 5% 





PILOMIOTIN® (1 cc) SULFACETAMIDE SODIUM 10% (1 cc.) | TETRACAINE HCI 0.5% (1 cc.) 
(Pilocarpine HCl) 
1% 2% 4% 


V 





(Oope COOPER LABORATORIES, INC. WAYNE, NEW JERSEY 07470 


ILS peen neiping to save sight Tor a long time | 
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And DIAMOX does not interfers with other forms of glaucoma therapy which influence the 
outflow mechanism. In fact, a complementary ef'ect may be obtained when DIAMOX is used in 


conjunction with miotics. 


Treatment with DIAMOX may retard progress of glaucoma by reducing secretion of 
aqueous humor and thus intraocular pressure. With DIAMOX SEQUELS, acetazolamide is slowly 
released, and concentrations 2eak at 8 to 12 hours. A single dose may provide a therapeutic 
effect for as long as 18 to 24 Fzurs. It is thus possible to maintain the inhibitory effect on 
aqueous humor formation with a twice-daily reg men... an important consideration for the 


patient's rest and for minimize: on of side effects. DIAMOX^ 


Contraindications —Situations in which sodium and © potassium serum 


levels are depressed, in kidney and liver disease or dysfunction, supra- 


renal gland failume and hyperchloremic acidosis. Long-*erm administration 
is contraindicated in chronic noncongestive angle c csure glaucoma. 
Warning—Although teratogenic and embryocidal effects demonstrated in 
mice at more than ten times the equivalent therapeutic doses have not 
been evidenced in humans, DIAMOX Acetazolamide sneuld not be used in 
pregnancy, especially during the first trimester, .mless the expected 
benefits outweigh these potential adverse effects. 
Precautions—Increasing the dose may increase drowsmess and paresthe- 


ACETAZOLAMIDE 
SEQUELS?’ 500mg 


Sustained Release Capsules: ™ 


sia amd decrease diuresis, Reactions common to sulfonamides may a: 
fever, rash, crystalluria, renal calculus, bone marrow depression, thro 
bccytopenic purpura, hemolytic anemia, leukopenia, pancytopeni 
agranulocytosis. If such occur, discontinue drug and institute appropri 
therapy. 


Side Effects—During short-term therapy: paresthesias, loss of appeti 
po*yuria, drowsiness, confusion. In long-term therapy an acidotic sta 
mey supervene. Transient myopia has been reported. Other occasional r 
ac ions: urticaria, melena, hematuria, glycosuria, hepatic insufficienc 
flaccid paralysis, convulsions. 354- 


CZD LEDERLE LABORATORES, A Division of American Cyanamid Company, Pearl River. New York 10965 
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adequate oral electrolyte intake 
will also contribute to hypokalemia. 
Digitalis therapy may exaggerate 


® orally effective, potent carbonic 
anhydrase inhibitor he 
» onset of action usually withinan — PE 





ce 









E be treated by use of potassium 
ay chloride or giving foods with a high 
È potassium content. A close check on 
id electrolyte balance, blood pH, and 
a 2 blood gases should be kept during 
SA therapy. Use with caution in severe 
NE respiratory acidosis or in the presence 
Ee: of chronic pulmonary infection; discon- 
SS tinue if blood pH falls below 7.20. As 
E with other carbonic anhydrase inhib- 
E itors, agranulocytosis, thrombocytopenia, 
sig or renal calculi are possible. 
d Adverse Reactions: Side effects (char- 
AC acteristic of carbonic anhydrase inhib- 
itors) may include gastrointestinal 
disturbances (anorexia, nausea, 
vomiting), constipation, urinary 
frequency, mild skin eruptions, 
pruritus, headache, weakness, 
nervousness, globus hystericus, 
sedation, lassitude, depression, 
confusion, disorientation, diz- 
ziness, ataxia, tremor, tinnitus, 
paresthesias of hands, feet, tongue. 
If they occur, reduce dosage or 
discontinue drug temporarily. 
Supplied: Tablets containing 50 mg di- 
chlorphenamide each, in bottles of 100. 
For more detailed information, 
consult your MSD representative 
or see the Direction Circular. 
Merck Sharp & Dohme, Division of 
Merck & Co., Inc., West Point, Pa. 19486 


23 
hour; maximal effect is observed ES metabolic effects of hypokalemia 
in two to four hours bs especially with reference to myo- 
» lowered intraocular pressure is ex cardial activity. Hypokalemia may 
S 


often maintained for six to twelve 
hours 
» usually most successful when given 
in conjunction with miotics 
Compared to other carbonic an- 
hydrase inhibitors, DARANIDE has 
a lesser propensity for causing meta- $ 
bolic acidosis. Please note, however, Y 
that this and other side effects asso- 
ciated with carbonic anhydrase in- 
hibitors may occur. 
Contraindications: To avoid blood pH 
decreases below 7.20, do not use if 
arterial pCO, greater than 63 mm Hg; 
hepatic insufficiency; renal failure; m 
adrenocortical insufficiency; hyperchlor- BE 
emic acidosis; conditions in ^ 
which sodium and/or potassium 
serum levels are depressed. 
Should not be used in patients 
with severe pulmonary ob- 
struction who are unable to 
increase their alveolar ventila- 
tion since their acidosis may be 
increasedtothe pointof narcosis. 
Warning: Should not be used in 
women of child-bearing age or in 
pregnancy, especially during the 
first trimester, unless the benefits 
to be expected outweigh potential 
adverse effects. 
Precautions: Potassium excretion is 
increased and hypokalemia may develop 
with brisk diuresis, when severe cirrhosis 
is present, or during concomitant use of 
steroids or ACTH. Interference with . 
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MSD merck SHARP & DOHME 


...in the oral management of glaucoma 


DARANIDE 


LDICHLORPHENAMIDE MSD] <= 


TABLETS, 50 mg 











Modern materials and design techniques have made this camera more 
versatile and easier to use than older types, and lowered the cost as well. 

[he Olympus Fundus Camera from Mentor is light, compact, balanced 
— ideal for office diagnosis and records. No additional apparatus is 
required for very sharp, evenly illuminated photographs — regardless 
of patient or camera movement. 

l'rigger, lens selection, and fine focusing are controlled by 
one hand while you view the area of interest through a bright, 
clear viewing system. Diopter settings range from +16 to —22 
(making external photographs possible) including +4 of fine 
focus. Newly developed objective optics completely eliminate 
spurious light reflections and produce excellent color records — 40 on 
a standard 20-exposure roll. 

l'here is nothing like the Olympus Fundus Camera from Mentor and there is nothing like its 
price: $985 complete. Write for full information. Mentor Division, Codman & Shurtleff, Inc., 


Randolph, Mass. 02368. 
Codman Mentor 







Fundus 


photography 
has come 
along way. 





© 1971 Codman & Shurtleff, Inc. 


in open-angle glaucoma 


HUMORSO 


(DEMECARIUM BROMIDE | MSD) 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


the cholinesterase 
inhibitor that needs 
no pampering 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution 
to patients with myasthenia gravis who are on systemic 
anticholinesterase therapy; conversely, systemic anticho- 
linesterase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesia, because 
of possible respiratory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been estab- 
lished, nor has the absence of adverse effects on the fetus 
or on respiration of the neonate. During pregnancy weigh 
potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process Is present. 


Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasa! 
chamber. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 


Persons exposed to organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
or warehouse workers, farmers, residents cf communities 
which are undergoing insecticide spraying or dusting, etc.) 
should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 


Use with extreme caution, if at all, in patients with marked 
vagotonia, bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, pronounced bradycardia and hypo- 
tension, recent myocardial infarction, epilepsy, parkinsonism, 
and other disorders that may respond adversely to vagotonic 
effects, Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 


Despite observance of all precautions, repeated administra- 








tion may cause depression of the concentration of cholines- 
terase in the serum and erythrocytes, with resultant systemic 
effects. 

Adverse Reactions: Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, brow ache, head- 
ache, and induced myopia with visual blurring; activation of 
latent iritis or uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and obscure vi- 
sion, more frequently in children; cysts usually shrink when 
the miotic is discontinued but, rarely, may rupture or break 
free into the aqueous. Frequent examination is advisable. 


Prolonged use may cause conjunctival thickening and ob- 
struction of nasolacrimal canals. If systemic effects occur 
(e.g., salivation, urinary incontinence, nausea, abdominal 
cramps, vomiting, diarrhea, dyspnea, bradycardia, cardiac 
irregularities), parenteral administration of atropine is indi- 
cated: 0.4 to 0.6 mg or more for adults, proportionately less 
for children; artificial respiration may be required. Similar 
therapy is indicated for overdosage. 


Lens opacities have been reported, and routine slit-lamp 
examinations should accompany prolonged use. Paradoxical 
increase in intraocular pressure may occur and be alleviated 
by a mydriatic. 

Dosage and Administration: Initial titration and dosage ad- 
justments must be individualized to obtain maximal therapeu- 
tic effect. Patient must be observed closely during initial 
period. If response is not adequate within first 24 hours, 
consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration, 
consult Direction Circular for full details. 

Supplied: In 5-cc OCUMETER® Ophthalmic Dispenser con- 
taining 0.125 or 0.25 percent solution and sodium chloride; 
benzalkonium chloride 1:5000 added as pre- 
servative. 





For more detailed information, consult your 
MSD representative or see the Direction S 
Circular. Merck Sharp & Dohme, Division of 

Merck & Co., Inc., West Point, Pa. 19486 DOHME 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE RED DIMEN ETON 
IN DIAGNOSIS... NOSBY 


STEREOSCOPIC ATLASES 


MANAGEMENT OF DIABETIC RETINOPATHY—A Stereoscopic Pre- 
sentation, New: by Edward Okun, M.D.; Glen Paul Johnston, M.D.; and Isaac 
Boniuk, M.D. For the first time in book form full color stereophotographs demon- 
strate each specific diabetic lesion as it appears before treatment, immediately 
after treatment, as well as months and even years later. Precise descriptions 
bring you current treatment data on xenon and argon photocoagulation, pituitary 
ablation, and scleral buckling in retinal detachment. Emphasizing case selection, 
the authors suggest which types of eyes should be treated and what therapy is 
most effective. Their corresponding statistical analysis profiles long-term results. 
October, 1971. Approx. 208 pages, 814" X 11", 314 illustrations, 112 stereo- 
scopic views in full color on 16 View-Master (R) reels and a View-Master (R) 
compact viewer. About $50.75. 


ATLAS OF EXTERNAL DISEASES OF THE EYE, Vol. III, Cornea and 
Sclera, New: By David D. Donaldson, M.D. Increase your ability to recognize 
conditions affecting the cornea and sclera with the newest stereoscopic atlas in 
this dynamic series! Concise discussions and actual case histories join with full. 
color stereoscopic views and complementary black and white illustrations to 
present new insight into congenital syndromes, corneal signs of systemic disease, 
bacterial infections and iatrogenic disease. Not only does this atlas emphasize 
diagnosis, but its stereoscopic views provide a superior way of examining corneal 
diseases, since most two-dimensional photos of such conditions frequently super- 
impose corneal defects onto the iris pattern. June, 1971. 466 pages plus FM I- 
XIV, 815" X 11", 252 illustrations, 112 stereoscopic views in full color on 16 
View-Master (R) reels and a View-Master (R) compact viewer. Price, $69.50. 


STEREOSCOPIC ATLAS OF CLINICAL OPHTHALMOLOGY OF DO- 
MESTIC ANIMALS, New: By H. E. Jensen, D.V.M. Another first of its kind, 
this unique atlas stereoscopically demonstrates most generally encountered patho- 
logic conditions in animal ophthalmology. It combines full-color stereoscopic 
views with concise descriptions and pertinent illustrations to fully detail each of 
these disorders. You'll find these comprehensive studies to be valuable aids for 
comparative ophthalmology research and clinical studies. May, 1971. 201 pages 
plus FM I-XIV, 814" X 11", 134. illustrations, 112 stereoscopic views in full 
color on 16 V iew-Master (R) reels, and a View-Master (R) compact viewer. Price, 


$49.50. 


TIMES MIRROR 


THE C. V. MOSBY COMPANY * 11830 WESTLINE INDUSTRIAL DRIVE * ST. LOUIS, MISSOURI 63141 
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Now OCUTRON: 7 


offers you visual fields 


... Whenever you want 
... aS Often as you want 
without your beinc there 
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automatic U.S. Patent Nos. 3,288,546 


i 
|] 
i 
I 
i 
I 
I 
I 
i 
|] 
and 3,421,498 | 
I 
[ 
I 
i 
|] 
|] 
|] 
|] 
I 
i 
I 
I 


The Ocutron* V ual Field Tester. developed by a leading ophthal- 
mologist, is a hizaly precise electronic instrument that automatically 
examines the visual field and reccrds it permanently on the standard 
chart that you ar- accustomed to using and interpreting. 


Without the presence of doctor or nurse, the patient tests himself by 
push-button resp-nse to stimuli of standard light targets as they appear 
within the white hemisphere. This response is electrically registered 
on the chart. 


as easily and quicxly tested as a simple normal field. 


Background may »e lighted or not as desired, for light or dark adapted 
fields. Built-in ch2ck on patient fixation and patient reliability. 


Particularly suitæ le for high volume performance. Simple enough for 
screening. Accurcte enough for definitive, repeatable field study. 


Ce» Difficult and time-consuming fielcs like the above glaucoma field are 


For further information write for new literature 
ə contact your ophthalmic distributor. 


OCUTRON COMPANY 


22500 South Woodland Road 
Cleveland, Ohio 44122 
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In an environment of repeated irritation... 


one drop of Albalon provides over 190 minutes 
of the most potent decongestant activity. 


In a recent double blind study, * the superior de- 
congestant activity of Albalon'" Liquifilm® was 
clearly demonstrated. Compared to three of the 
most familiar vasoconstrictors, just one drop of 
Albalon™ provided both immediate, effective eye- 
whitening, and 190 minutes of the most potent 
protection against repeated ocular insult. 
Additionally, Albalon™ comes in the Liquifilm® 
vehicle to soothe, lubricate and comfort itchy, 
smarting, red eyes. 


*from an independent study conducted on a controlled 
population; data on file, Allergan Research Department. 


4 Albalon 


(naphazoline HCI) 


Contains: naphazoline HCI, 0.1%; Liquifilm* (polyvinyl 
alcohol), 1.495; with benzalkonium chloride, disodium 
edetate, citric acid, sodium citrate, sodium chloride, 
sodium hydroxide and purified water. Indications: “or 
use as a topical ocular vasoconstrictor. Contraindications: 
Hypersensitivity to the components of this preparation. 
Precautions: This preparation should be used only witt 
caution in the presence of hypertension, cardiac irreg 
ularities, hyperglycemia (diabetes), hyperthyroidism 
Adverse Reactions: Pupillary dilatation, increase in intra 
ocular pressure, systemic effects due to absorption (1. e 
hypertension, cardiac irregularities, hyperglycemia) 
Warnings: Should not be used in patients with narrov 
angle glaucoma. If irritation persists, or increases, dis 
continue use. Dosage and Administration: One to two drop: 
instilled in each eye every three to four hours or les: 
frequently, as required to relieve symptoms. 


LIQUIFILM Ophthalmic Solutior 


llegGAN Irvine, California/ Montreal, Canada 
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Wno needs contact lens 
nsurance ? 


ou do. 


and ... 
your patients do! 








Its amazing how some contact lens 
specialists think of contact lens 
insurance this way. Maybe it's not 
as amazing as it is appalling. 


HLl's contact lens insurance pro- 
gram has a proven record for 
reducing a patient's natural appre- 
hension about loss. And this can 
make your job easier. 


RLI offers an optional 80% effective 
recall system for you. We also give 
the patient a bonafide policy. 


We doalot more for you—and your 
patient. Think about it. 


RLI—the practical solution to the 
lost and damaged lens problem. 


REPLACEMENT LENS, INC. 3” " 


804 Lehmann Building * Peoria, Illinois 61602 Ri ü 


Telephone 309/676-0581 
We now insure ALL soft contact lenses! 





“The company that cares about continuing eye care” 
























Specific for 
erpes Simplex Keratitis 


STOXIL 


brand of IDOXURIDINE 


the only brand of IDU 
available in two forms: 
Solution — Ointment 


Both now available in Canada 


Before prescribing, see com- 
plete prescribing information 
in SK&F literature or PDR 


Indications: Only in the treatment 
of herpes simplex keratitis 


Description: 'Stoxil' Ophthalmic 
Solution contains idoxuridine 
(5-iodo-2'-deoxyuridine) 0.1% 

(1 mg./ml.) in distilled water 

sterile when packaged. Preserved 

with thimerosal, 1:50,000. 'Stoxil' 
Ophthalmic Ointment contains idoxuridin 
0.5% (5 mg./gram) in a petrolatum base 
(White petrolatum and liquid petrolatum 
are inactive ingredients. ) 


Contraindications: Contraindicated ir 
patients with known or suspected 
hypersensitivity to any of its components 


Precautions: Some strains of herpes simplex 
appear to be resistant. If there is no response 
in epithelial infections after 7 or 8 days of 
treatment, other forms of therapy should be 
considered. 


The recommended frequency and duration of 
administration should not be exceeded. 


‘Stoxil’ is not effective in corneal inflammations in 
which the virus is not present 


Corticosteroids are usually contraindicated in herpes 
simplex keratitis. 


Boric acid should not be used during the course of 
therapy. 


Stoxil' Ophthalmic Solution should not be mixed with 
other medications. 


Adverse Reactions: Occasionally, irritation, pain. pruritus 
inflammation, edema of the eye or lids and, rarely, allergic 
reactions have been reported. Photophobia has occurred 
Occasionally corneal clouding, stippling and small punctate 
defects in the corneal epithelium have been observed. The 
punctate lesions may be a manifestation of the infection 


How Supplied: 0.1% Ophthalmic Solution (1 mg./ml.), in 15 m 
bottles with dropper; 0.596 Ophthalmic Ointment (5 mg ./gram 
4 gram tubes 


Stability: The Solution should be stored in refrigerator until 
dispensed. The Ointment does not require refrigeration 


SK 
SF Smith Kline & French Laboratories 











To be fully meaningful to the medical profes- 
sion, all instrumentation must func 5n as an 
extension of the user's eyes, hands. and mind. 
The Kowa RC-2 fundus camera fully embodies 
this principle. 


e Fundus and External Photograph: The basic 
RC-2 incorporates every conceivable advance 
in optics, mechanics, and electronic= Standard 
are built-in flash, 2X magnifying lens automatic 
frame numbering for patient coding. and more. 
It will produce impeccable 35mm results even 
for inexperienced users. 


Kowa , Ltd. 


No. 3, 3-CHOME, NIHONBASHI-HONCHO, 
CHUO-KU, TOKYO 103, JAPAN 


KOWA AMERICAN CORPORATION 

Camera and Optics Division 

45 W. 34th St., New York, N. Y. 10001, U.S.A. 
KEELER OFTICAL PRODUCTS, INC. 

5536 Baltimore Ave., Phila., Pa., U.S.A. 

C. DAVIS KEELER LTD. 

London W.1, England 

LUNEAU & COFFIGNON 

Paris 8e, France 


Milano, Italy 


AMPLIMEDICAL SRL 


LAMERIS INSTRUMENTEN N.V. 

Utrecht, The Netherlands 

GENERAL OPTICA 

Barcelona-5, Spain 

HERBERT SCHWIND 

Dammer Weg 37, Postfach 18, W. Germanv 


EC- 
fundus camera 





The simple approach 
to fundus and 
fluorescein 
photography. 





—> TA 


FUNDUS PHOTOGRAPHY 


tA 


FLUORESCEIN 


e Fluorescein Photography By simply adding 
an auto-wind back, filters, and a quick-cycling 
power unit, the RC-2 becomes a flawless fluores- 
cein photographic instrument. 


e Polaroid® Photography An attachment gives 
you 60-second fundus photographs. 


To see why the total systems approach has 
made Kowa’s RC-2 the standard by which all 
others are measured, contact the representative 
in your area. 


VAN HOPPLYNUS S.A. 
Bruxelles 1, Belgium 


OPTIKER RYSER 
St. Gallen, Switzerland 


Toronto, Ontario, Canada 


IMPERIAL OPTICAL COMPANY, LTD. 
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MUROCOLL EPINEPHRINE 1% 


As (L-Epinephrine Bitartrate 1.82% ) PRODUCT #291/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
fate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


* Aids in breaking posterior synechiae in uveitis, 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
preservative and bacteriostatic agent is also available as Murocol| Epinephrine 
2% (as Bitartrate 3.64%), Product #29, 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients, 





Above solutions are contraindicated in narrow angle glaucoma, Available: 7.5 cc. glass bottle 

Use with caution in presence of hypertension, with plastic dropper. 3B only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


"BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of Supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S.A 02169 — Area Code 617 - 479-2680 














DACRIOSE gives you complete 
control of ocular irrigation. — $ 
You cen provide a gentle but 
- thoroughly cleansing ^let-like" 
action ...or you can use'it 
drop-by-drop. 


| 


This modern irrigating solution, : 
in the unique Jet-Stream dispenser, : 
is ready-to-use and self-sterilizing. 4 

Use DACRIOSE | s 
C lathe office: after tonometry | 
and gonioscopy — 
to washaway fluorescein — to wash 
outsecretions and discharges. 
In the emergency room: for quick, | + 

safe removal of foreign bodies. 1 

O In the operating room: for sterile 
and convenient irrigation of the eye 
pre- and post-operatively. ( 

r1 ^t the bedside: tc clean and 

irrigate eyes — to save staff time. 


Formula: A sterile, stable, buffered isotonic J 
soluen of boric acid, sodiem carbonate, 
pcrassium chloride. Preserved with 
benza konium chloride, 0.01 >; with 0.01% 
diseeium ethylenediamine retraacetate. 
Warning: Do not dilute or resse the solution. 
Do nottouch dropper tip to eye or any surface 
=s this may contaminats solution. 
Supply: 0.95 fl. oz. and 4 fl. oz. ) 
plastic Trrigator bottles. ®) 


DACRIOSE 


you control the flow — sterile an 


self-sterilizing — isotonic | 





Sterile 
EP PRR P 
. &. 
| Dacriose 


Ophthalmic dE 
irrigating Solution — 
JET-STREAM ye 
dispenser 


4 FL. Di. 





Cocose 7? COOPER LABORATORIES, INC. 
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E. WILLIAM TILLYER 


LENSOMETER lens measuring instrument 


The Lensometer is a meter or instrument designed to measure the power of a 
lens when light enters the lens in parallel rays. It gives the power in dioptric 
values. The basic optical design of Lensometer instruments is almost fifty 
years old. But the function and limitations are still often misunderstood. 


The Lensometer instrument is very accu- 
rate in checking the power of a single-vision 
lens or the distance portion of a multi-focal 
lens. However, when checking the power of 
a bifocal addition, it is important to under- 
stand the limitations of the Lensometer in- 
strument. 

When you refract, you first determine the 
patient's requirements for comfortable dis- 
tance vision. You then add to his correction 
the amount of plus power required for com- 
fortable near vision. This requirement is for 
vision at 13" to 16"—and the rays of light 
as they come from this near image to the 
eye are divergent. 


distant object parallel light 





reading segment parallel light enters distant lens 


Your prescription, as it is written, indi- 
cates that you have given your patient a cer- 
tain amount of power for distance. And then 
added a plus lens for near vision. When the 
prescription has been made up, it should be 
checked on the Lensometer instrument to 
make sure the Rx is what you ordered for 
your patient. 


Therefore, you check the Rx with the 


convex side of the lens toward you. The 
Lensometer instrument will give a true and 
accurate reading for the distance portion. 
But if you check the power through the seg- 
ment—without reversing the lens in the 
instrument—the difference between the dis- 
tance power and the power through the 
segment will not always equal the power you 
prescribed as an addition. 

This is because the segment of the lens 
is being measured for use at infinity. Where- 
as you prescribed the addition for use at 
near, with rays divergent rather than parallel. 

To make sure you get what you prescribe, 
you must check the addition by reversing 
the prescription in the Lensometer instru- 
ment and checking the power of the lens 
through the segment as compared with the 
power of the lens at an equal distance 
above the optical center. This will enable 
you to determine if the plus lens you pre- 
scribed foran addition is duplicated in the Rx. 

When improperly checked, the power of 
the addition can vary anywhere from .09D to 
.37D from what your Rx called for (depend- 
ing upon the power and thickness of the 
distance lens). 

It's inconvenient to reverse the lens to 
determine the power of the addition. But it's 
the only way to determine the true value of 
the Rx. And it's the only way to make sure 


that your patient gets the quality lens that 
you prescribed. 


Y AMERICAN OPTICAL 
- CORPORATION 
Optical Products Division * Southbridge, Mass. 01550 
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ROBERT MORRISON STANLEY GORDON . .£RRY HORNSTEIN PETE LANGENFELD GENE LUMPKIN 
Morrison Gordon Security Tex-O-Con Chandler 
Laboratories Inc. Contact Lenses Inc. Contact Lens Corp. Optics Inc. Laboratories Inc. 


a message to all 


CONTACT LENS PRACTITIONERS 


The next few years promise trsmendous changes in the contact lens field. New 
types of lenses, materials, equipment and fitting techniques will compete for the 
practitioner's time and attent on. 


We believe the fitter will loox to his laboratery for advice and instruction, as 
well as for the latest and bes: ienses. Thus, the need for dependable laboratories 
witn research facilities, knowledgeable personnel and adequate resources, will 
be evident as never before. 


Recognizing this need, we have formed UNION OPTICS CORPORATION, 
comprising a select group »f established leboratories under the leadership of 
respected contact lens aut^orities. This organization is now the second largest 
contact lens manufacturing entity in the U.S.A. We expect it to play a major part 
ir research, development and improvement of contact lenses in the future. 


If you are not yet acquain ed with our laboratories, we invite you to get in touch 
with the one nearest you. 





THE UNION CORPORATION UCO 


NYSE Symbol 


CHANDLER LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Box 1911 P.O. Box 47472 
Houston, Texas 77001 Dallas, Texas 75247 
Phone 713-524-8408 Phone 214-638-2231 
SECURITY CONTAC” LENS CORP. TEX-O-CON OPTICS INC. 
10513 Santa Monica Blvd. P.O. Box 3016 
Los Angeles, Galif. 90025 Little Rock, Ark. 72203 
Phone 213-272-8644 Phone 501-372-5441 
GORDON CONTACT LENSES INC. TEX-O-CON OPTICS INC. 
180 St. Paw Street P.O. Box 4346 
Rochester, MN Y. 14604 Jackson, Miss. 39216 " 
Phone 716-?32-6878 Phone 601-362-2542 
MORRISON LABORATORIES INC. TEX-O-CON OPTICS INC. 
P.O. Bex 1771 P.O. Box 3916 
Harrisburg, Pa. 17105 Tulsa, Okla. 74114 


Phone 717-236-5057 Phone 918-749-1421 


Significant new findings 


Drug penetration 
into the human eye 





for the first time 
independent “esearch relates ocular 
drug penetration in humans 
to your choice of ophthalmic vehicles 


Proof of penetration—new flu »rophotomerry concentration/duration study! 


Using a slit lamp fluorophotometer, “the 

effects of ophthalmic vehicles on the int aocular 
penetration of topical fluorescein in man” 

were determined. Quantitative data o^ ocular 
penetration of this drug, in man, in vivc 

are presented. 


The study 

Fluorescein combined with hydroxypropyl 
methylcellulose 0.5%, polyvinyl alcohc! 1.496 
and aqueous; each vehicle instilled in «ae 

eyes of 20 normal subjects; each subject served 
as his own control; hourly measurements of 
attained drug concentration were mad» 
quantitatively using a slit lamp fluorophetometer. 


The findings 

CORNEA 

Over a three hour period, hydroxypropyl 
methylcellulose produced corneal drug levels 
85% higher than polyvinyl alcohol and 43% 
higher than the aqueous vehicles. t 

AC JEOUS HUMOR 

Over a three hour period, hydroxypropyl 
methylcellulose produced aqueous humor 
drug levels 9376 higher than polyvinyl alcohol 
ard 4276 higher than the aqueous vehicle tt 


The authentication 


The authors state that their findings may, 

or may not, be true for drugs other than 
fluorescein. However, the findings reported 
above were achieved "consistently and 
reproducibly”; data were analyzed and tested 
for significance on a computer. 











...all pllocarpines are not the same 
Isopto Carpine 
provides measurably greater response 


significantly greater lowering of IOP? 


demonstrably greater miosis? 


the ideal ophthalmic vehicle 
is the difference 
because the ISOPTO" vehicle 
resists tear dilution and drug washout? 
sustains tissue contact 


increases intraocular penetration! 


Isopto vehicle :sydroxypropyl methylcellulose 0.5%) 
produced significantly hicher drug penetration and concentration 
compared with 1.4% polyvinyl alcohol or aqueous vehicles. 


tConcentration in human cornea ttConcentration in human aqueous humor 
Corneal fluorescein concentration after epical Aqueous humor flucrescein concentration after 
2% fluorescein in various vehicles topical 2% fluorescein in various vehicles. 





Adapted trom Waltman, S.E and Patrowicz, T. C. Effects of hydroxypropyl methylcellulose 
and polyvinyl alcohol on intraocularpenetration of topical fluorescein in man, Invest. Ophthal. 9.966, 1970. 


| ...therefore, when penetration makes the clinical difference 





Proven Performance 


VIN of open iiia evens = shows the clinical difference in vehicles 





Adapted from Haas, J.S., and Merrill, D.L.: 
The effect of methylcellulose on responses to solutions of pilocarpine, Amer. J. Ophthal. 54:21, 1962. 


Results: Significantly greater lowering of IOP with hydroxypropyl methylcellulose solution 
of pilocarpine (Isopto*Carpine) as compared to aqueous pilocarpine. 


References: 

1. Waltman, S.R. and Patrowicz, T.C.: Invest. Ophthal. 
9:966, 1970. 

2. Haas, J.S. and Merrill, D.L: Amer. J. Opnthal. 
54:21, 1962. 


3. Linn, M.L. and Jones, LT.: Amer. J. Ophthal. 65:76, 
1968. 

4. Allen, J.H.: Principlesof Treatment of Infectious Dis- 
eases of the Lids, Conjunctiva and Cornea, Miss. 
Doctor, Aug. 1954. 

Description: Sterile solution containing: 

Active: Pilocarpine Hydrochloride 0.25%, 

0.5%, 1%, 296, 3%, 496, 596, 6%, 8%, or 1096; 


dedicated to advances 


Vehicle: Hydroxypropyl Methylcellulose 0.5%; Pre- 
servative: Benzalkonium 0.01% (0.004%, and Phen- 
ylmercuric Nitrate 0.00133% in 0.25% and 0.5% 
strengths); Inactive: Boric Acid, Sodium Chloride (in 
1% Only), Sodium Citrate, Citric Acid (in 0.25% and 
0.5% only) to adjust pH, Purified Water. Contra- 
indication: When constriction is undesirable such as 
in acute iritis. Warning: Rare systemic reactions. 
Precaution: Avoid overdose. Adverse Reactions: 
Slight ciliary spasm with temporary reduction in 
visual acuity. Sensitivity is infrequently ob- 
served. Contact allergy may occur with 
prolonged use. 





in ophthalmic therapy 


first for glaucoma 


ISOPTO 
CARPINE 











(pilocarpine hydrochloride ophthalmic solution: 
vehicle: hydroxypropyl methylcellulose 0.5%) 


available:% % to 10%. 15 cc and economical 30 cc Drop-Tainers® 
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MORE THAN JUST A 
NEW NAME... 


UNIVERSAL OPHTHALMIC 
LABORATORIES, INC. 


HOUSTON — DALLAS — SAN ANTONIO 


A southwestern organization reedy to serve you, wherever 
you are, whatever your needs ere . 


UNIVERSAL OPHTHALMIC INSTRUMENTS 


Al the major names in instruments and accessories, backed 
by an excellent service 


UNIVERSAL OPH^HALMIC ?RODUCTS, INC. 


Manufacturers of UNIKAT, temporary cataract glasses, 
and the world remown WAFER PRISM 


UNIVERSAL CONTACT LENS CO. 


Complete, modern production facilities enables us to offer 
you the best lenses and the best service on all your contact 
lens needs 


UNIVERSAL 
| OPHTHALMIC POST OFFICE BOX 3144 
LABORATORIES, INC HOUSTON, TEXAS 77001 








84 AMERICAN JOURNAL OF OPHTHALMOLOGY 


à 
LI 
' 


m. 


come pet nem cono 


i a ae neering 


— 


| 


THE NEW 1971 WESTERN OPTICAL 


OPHTHALMIC SURGICAL 1200 Mercer 
INSTRUMENT HANDBOOK Seattle, Washington 98002 


This new, most comprehensive, up-to-date, 
complete Ophthalmic Surgical Catalog 
contains over 200 pages with full illustra- 
tions, detailed descriptions, specifications, 
and price lists. The first catalog is compli- 
mentary. Order your book today! Phone: 
(206) 622-7627. 


Address 
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Yaumence CORNEAL FORCEPS 


Perfect alignment at all times 


Extremely delicate (0.10mm) 
teeth 


Pivot-action handle 
Storz quality workmanship 











Seo e wr? f£. 


> Ordo 
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action corneal forceps. 
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The Nikon Projection 
Vertexometer lets your 
assistant completely take 
over the task of measur- 
ing lenses with no lengthy 
training period or sacrifice 
of accuracy. 
Your assistant can read 
spherical power, cylindri- 
cal power, prism power, 
and axis from a 5" diam- 
eter screen without any 
chance of error since indi- 
vidual diopter correction 
is simply not necessary. 


And at any time, you 
can check the readings 
yourself by a mere glance 
at the target pattern on 
the screen which appears 
clear and bright in a 
normally lighted room. 

For the busy ophthal- 
mologist, the Nikon 
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makes lens measuring a 
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Rapid de-frost is important. 
The surgeon needs that element 
of control in retinal detachment 
procedures and in cataract 
operations. Its importance 
increases with every additional 
"plus feature” that the Amoils 
system employs with it. The 
Amoils System is a complete 
system with due emphasis on 
safety, efficiency, economy, 
simplicity and performance. All 
the pencils are light and 





manoeuvrable but lose no 
strength or robustness because 
of it. They are all flash 
autoclavable. Accidental 
adhesions are eliminated because 
the pencils are applied warm to 
tissue before freezing starts. The 
Amoils Ophthalmic Cryo Unit 
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features, like rapid de-frost. 
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Test Object Holder 


Eliminates misplaced test objects and time wasted 


hunting for them. Black anodized aluminum rack 
holds test objects, wands, marking pencil and 
eraser in commonly used sizes. 





1 Meter Tangent Screen 


A wall mounted wood framed, canvas lined, black felt screen 
supplied with special grey plotting pencil and eraser. No pins 
needed. Although usually wall mounted, Da-Laur can supply 

a floor stand with or without casters. Exclusive Da-Laur hidden 
mounting system permits 18" vertical adjustment with finger 
tip pressure. Stays put wherever you let go. 


e 5, 10, 15, 20 and 25 degree isopter lines, meridional lines, 
and typical blind spots are sewn in with black thread. 


e A generous supply of printed recording charts included. | 
114 and 2 meter screens on special order. No. 400 
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Held by patient — leaves your hands free! 
For any age. Even children catch on 
quickly. Attached multiple pin hole flips 
down easily. Made of high impact, black 
linen phenolic. Practically indestructible. 
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Opticokinetic Drum 


A professional quality, lightweight drum which 
spins effortlessly at a flick of the thumb due to 
ball bearing construction. Quarter-inch recess 
keeps drum body neat and clean in normal 
office use. Comfort-grip handle of enameled 
hard wood. Also available in pediatric Model 
No. 301 with multi-colored design. 
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THE TOPCON SYSTEM 


TRC-F3 (3FPS) RETINAL CAMERA 


Like the TRC-F1, the Model F3 is a superior instrument, ideal for obtaining distinct 
35 mm color or black & white photographs of the anterior ocular structures and 
fundus.’ 


The TRC-F3 features direct observation 
during fluorescein angiography with an 
expanded recycling capacity of THREE 
FRAMES PER SECOND, making it the 
fastest and most compact fundus camera in 
the world. ; 
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recognition in a darkened examining 
room. 

Prisms and cylinders are notch- 
locked in their mounts so that their 
axes are always in precise alignment. 

Powers and axes indications are 
clearly engraved on the mounts. 

Assembled in sturdy, beautifully con- 
structed oiled walnut trays. 


Curpax Trial Lens Set (Dimensions— 
214" x 12" x 1%") Contents: 248 
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16 Prisms—8 Accessories 
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In 1966, Dr. William A. Mann performed 
a valuable service to us all by preparing a de- 
tailed—and most interesting—history of The 
American Joutnal of Ophthalmology? from 
- its origin in 1884 to the present. This is, be- 
yond question, one of the most distinguished 
. medical journals of the world, and one of its 
most important accomplishments is the con- 
tribution it has made to the development of 
close scientific and personal relations among 
ophthalmologists of the Americas, particu- 
larly through the Pan American Association 
of Ophthalmology. As I speak these words, 
many names come to my mind, as I am sure 
they come to yours. Among them are: 
Dr. Manuel Uribe Troncoso, who served 
on the editorial board of the Journal for 40 
years, from 1918 to 1958. 
Dr. Harry Gradle, who served on the edi- 
. torial board from 1929 to 1949, and who was 
responsible for the foundation of the Pan 
American Association of Ophthalmology in 
1934. 
Dr. Derrick T. Vail, who was editor of the 
Journal from 1940 to 1965. 
Dr. Frank W. Newell, who has been editor 
of the Journal since 1965, and who has 
continued its traditional support of the Pan 


From the Department of Ophthalmology, Uni- 
versity of Puerto Rico School of Medicine, San 
Juan. Presented at the Seventh Interim Congress 
of the Pan American Association of Ophthalmology 
February 1, 1971, in Bogotá, Colombia. 

Reprint requests to: Guillermo Picó, M.D., De- 
(partment of Ophthalmology, University of Puerto 
Rico School of Medicine, San Juan, Puerto Rico 
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American Association of Ophthalmology, to 
the great betterment of this specialty 
throughout the Americas, 

Dr. Newell and his editorial board con- 
ceived the idea of an American Journal of 
Ophthalmology Lecture, the first of which I 
have the honor to deliver today and which 
will be delivered every second year hereaf- 
ter. These lectures will, of course, be pub- 
lished in the Journal. 

I cannot find what Kipling once called 
“the magic of the necessary word” to ex- 
press my gratitude to the committee from 
the Pan American Association and the edito- 
rial board of the American Journal of Oph- 
thalmology for selecting me to deliver the 
first of these lectures. Believe me, I feel the 
responsibility as well as the honor of the 
selection, for, as I conceive it, they are 
symbols of the scientific union among the 
United States of America, the Americas to 
the south, and Canada. I might add that I am 
particularly gratified that the educational en- 
deavors in which I am so vitally interested 
played some part in the honor that has come 
to me. 


GENERAL CONSIDERATIONS OF SURGERY IN 
DACRYOCYSTITIS 


I have elected to speak to you today on a 
procedure for the relief of dacryocystitis for 
several reasons: 

1. I am frequently called upon to produce 
this relief. I have no statistical proof, but it 
is my impression that this condition is more 


680 AMERICAN JOURNAL 


common in the tropics than in more temper- 
ate regions. 

2. Dacryocystitis is always a source of an- 
noyance and discomfort to the patient, and 
not infrequently the epiphora is disabling. 

3. The necessity of surgery for this condi- 
tion is not always appreciated. Once it has 
become established in adults, medical man- 
agement, including potent antibiotic therapy, 
is futile; the epiphora, which is the patient's 
chief concern, will continue. In children, da- 
cryocystitis is usually the result of congenital 
stenosis of the nasolacrimal duct. Probing, 
though it should be tested, is generally inef- 
fective after the age of three years and the 
operation should be performed at that age or 
shortly thereafter. 

4. Finally, for some reason which has al- 
ways eluded me, even competent ophthalmic 
surgeons are often not equipped, either by 
training or experience, to perform the sur- 
gery required in dacryocystitis, l'or many 
years, both as a practicing ophthalmologist 
and as a teacher, I have been disturbed by the 
fact that so many otherwise highly compe- 
tent ophthalmic surgeons, who are well 
skilled in other procedures, are so inept—I 
use the word deliberately—when they are 
faced with surgical problems of the lacrimal 
drainage system. Perhaps the principal ex- 
planation for this situation is that many of 
the procedures advocated for them are so 
difficult technically and so prone to complica- 
tions that the average surgeon becomes frus- 
trated and drops them from his armamen- 
tarium. 

I must confess that I myself would never 
have become interested in dacryocystorhi- 
nostomy if: 

1. I had to deal with the excessive bleed- 
ing from the nasal mucosa and the angular 
blood vessels that occurs when precautions 
are not taken to prevent it. 

2. I had to perform the operation in the 
restricted space available to working without 
the separation of the medial canthal tendon 
from its insertion at the anterior lacrimal 
crest. 
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3. The difficult suturing of two flaps of 
nasal mucosa to two flaps of lacrimal sac 
were necessary in the technique I employ, as 
it is in the Dupuy-Dutemps operation. 


HisTORICAL NOTE 


I have made no comprehensive review of 
the literature for this presentation, but I 
think my remarks will be clearer if I begin 
with a brief historical note on dacryocysto- 
rhinostomy. Its origin, according to Chan- 
dler,? dates from the time of Celsus, in the 
first century of the Christian era. Galen, in 
the second century, also employed surgery to 
create a new passageway from the lacrimal 
sac into the nose. Other detas of the first 
use of this operation can be found in Chan- 
dler's article, as well as in other excellent ar- 
ticles by Arruga? and by Welt.* 

Modern surgery of the lacrimal sac began 
in Italy, in 1904, with Toti’s® description of 
an operation which involved (1) creation of 
an opening into the nasal wall with hammer 
and chisel, and (2) removal of the nasal mu- 
cosa in this opening and the medial half of 
the lacrimal sac. Sutures were used only in 
the skin. Toti was successful in about half of 
his cases. Blascovics,? in 1912, used the Toti 
technique but removed the entire lacrimal sac 
except for a small portion surrounding the 
opening of the canaliculi. 

Thereafter, the basic technique of dacryo- 
cystorhinostomy was successively modified 
as follows: 

In 1914, Kuhn’ cut the nasal mucosa in 
horseshoe fashion, leaving it attached ante- 
riorly and suturing it to the periosteum ante- 
rior to the bony opening. 

In 1921, Mosher?? combined the Toti 
technique with intranasal removal of the tip 
of the middle turbinate and suture of the an- 
terior border of the opening in the lacrimal 
sac to the tissues anterior to the bony open- 
ing. He anticipated success in 90% of all 
cases. In 1947, Hogan?’ reported such re- 
sults in 49 operations performed by a modi- 
fication of the Mosher-Toti technique. N 

In 1920, and again in 1922, Dupuy-Du- 
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temps and Bourguet,'^'? in France, and in 
1921, Ohms,? working independently in 
Germany, modified the Toti technique by 
dissecting the anterior and posterior flaps of 
the nasal and lacrimal mucosa and then su- 
turing the flaps together. The French sur- 
geons had successful results in 94.8% of 
more than 1000 operations. Since then a 
number of other observers^**^35 have re- 
ported large series of operations performed 
by this technique with success rates ranging 
from 85 to 100%. 

In 1925, Basterra'? modified the Dupuy- 
Dutemps technique by dissecting an anterior 
flap of nasal mucosa and suturing it to the 
anterior border of the opening in the lacri- 
mal sac. 

In 1944, Soria?? recommended suturing a 
single flap of nasal mucosa to the posterior 
flap of the lacrimal sac. He also recom- 
mended suturing the anterior flap of the sac 
to the anterior border of the bony opening. 
Gauze drainage from the sac down to the na- 
sal fossa was provided for 72 hours. 

In 1911, Forsmark?? recommended trans- 
plantation of the lacrimal sac. The same rec- 
ommendation was made by Stock?? in 1934 
and by Gifford?’ in 1944. In this technique 
the sac is severed from the nasolacrimal 
duct at its junction with it, after which its 
lower end is pulled into the bony nasal open- 
ing by sutures brought out through the nos- 
tril. 

In 1946, Arruga? brought together his 
experiences with | dacryocystorhinostomy, 
which covered many years and which had 
previously been reported in a number of 
publications. His operations were performed 
by the Dupuy-Dutemps technique and were 
facilitated by several new instruments of his 
own design. He also described a technique 
for dacryocystorhinostomy applicable to pa- 
tients who had previously undergone dacryo- 
cystectomy. 

* In 1954, Iliff?* suggested that the Stryker 
saw be used to open the lateral bony nasal 
Wall. This was a very helpful suggestion. 
The use of this instrument simplifies the 
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technique, shortens the operating time, and 
diminishes the former risk of damage to the 
soft tissues. The rapid oscillating action of 
the saw is far less traumatic than the action 
of dental or other burs, bone chisels, and 
rongeurs. 

In what has been said so far in this brief 
historial note one must be impressed by the 
many efforts made to modify the Dupuy- 
Dutemps technique. The reason, it seems, is 
that this is a difficult operation, particularly 
in respect to the accurate approximation of 
the corresponding flaps of nasal mucosa and 
lacrimal sac by direct sutures. Another rea- 
son for failure in a certain number of cases 
is postoperative closure of the newly created 
lacrimal tract, either by formation of granu- 
lation tissue at the new bony opening or by 
adhesion of the anterior flaps to the posterior 
flaps. Arriaga?” puts particular stress on this 
latter possibility. To simplify the operation, 
several observers recommend that no sutures 
be used to unite the flaps but instead, plug- 
ging agents should be left between them.?*?* 
Other surgeons use the basic Dupuy-Du- 
temps technique or some modification 
thereof and suture the flaps, but also leave 
some sort of plugging agents between them 
(rubber catheters, steel wire, silicone sponges, 
polyethylene tubes, umbilical tape, and wicks 
of suture material and gauze) .!^2»27-5? 

To bring this resume to a close, in 1958, 
and again in 1963,*5?* T myself presented a 
technique of external dacryocystorhinos- 
tomy, based in part upon the operation de- 
scribed by Ramón Castroviejo in 1942,55 and 
itself a modification of the Dupuy-Dutemps 
technique. The flaps are sutured as recom- 
mended by Soria.” The bony opening is cre- 
ated by the Iliff trephine on the Stryker saw.” 
A. 2-0 or 4-0 silk suture is left in the new 
lacrimal drainage pathway for several days, 
as recommended by Castroviejo. I have 
used this technique over the past several 
years and have found it simple, safe, effi- 
cient, and uncomplicated. Absence of bleed- 
ing, when it is properly performed, is one of 
its most desirable features. 
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INDICATIONS AND PREOPERATIVE MEASURES 


Useful as dacryocystorhinostomy is, da- 
cryocystectomy is still indicated in three dis- 
eases of the lacrimal sac—namelv, malignant 
lesions, tuberculosis, and syphilis. This oper- 
ation was formerly the favored procedure 
for all conditions of the lacrimal sac, but 
now it has been almost entirely replaced by 
external dacryocystorhinostomy. Dacryo- 
cystorhinostomy takes a little longer to per- 
form, it is true, which is undesirable in older 
patients, and it is somewhat more traumatic 
than simple excision of the sac, but these dis- 
advantages are more than compensated for 
by the better end results. 

If a chronic dacryocystitis must be cor- 
rected before intraocular surgery, dacryo- 
cystorhinostomy is the preferred operation. 
Even if the epiphora that tends to persist af- 
ter the excision operation 1s not severe, stag- 
nation of tears in the conjunctival sac can 
create a dangerous, persistent infection that 
may complicate any subsequent intraocular 
procedure. 

Dacryocystorhinostomy is also indicated 
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Fig. 1 (Picó). Introduction of moistened cotton 
tampon into nose. 
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for the relief of disabling epiphora due to 
physiologic insufficiency of the lacrimal 
pump or to atonic distension of the lacrimal 
sac. 

The surgeon who undertakes any opera- 
tion on the lacrmial sac must possess a pre- 
cise knowledge of the anatomy of the lacri- 
mal excretory pathways and of their rela- 
tions to other structures and landmarks. 
Bleeding will be excessive and dangerous, 
for instance, unless the surgeon bears in 
mind the position of the angular blood ves- 
sels, which are situated slightly anterior to 
the anterior lacrimal crest. 

Preoperative dacryocystography may give 
valuable information. Two ofher preopera- 
tive precautions are important: Patency of 
the lower punctum, the common punctum, 
and the canaliculus must be assured, and 
good illumination must be provided, prefera- 
bly with a Lempert head lamp. 


TECHNIQUE OF EXTERNAL 
DACRYOCYSTORHINOSTOM Y 


Anesthesia—The best results in external 
dacryocystorhinostomy are obtained with 
general anesthesia supplemented by local an- 
esthesia applied to the nasal mucosa and the 
superficial tissues over the lacrimal sac as 
follows: 


A cotton tampon, well saturated with _ 


equal quantities of cocaine solution (4%) 
and epinephrine (1:1000) is introduced into 
the nose and brought into contact with the 
area of nasal mucosa which corresponds to 
the lacrimal fossa (Fig. 1). A length of 
thread attached to this tampon facilitates its 
later removal at the appropriate stage of the 
procedure. The shrinkage and ischemia 
which follow this application inhibit bleeding 
when the mucosa is incised. 

The superficial tissues over the lacrimal 
sac are injected with 3 ml of procaine HCI 
solution, to which two drops of epinephrine 
(1:1000) have been added. i 

Incision—A vertical incision, 3.5 cm long, 
is made 3 mm medial to the inner canthus, 
through the skin and subcutaneous tissues up 


, 
4 
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to the medial canthal tendon (Fig. 2). A Ste- 
venson lacrimal sac speculum is introduced 
into the incision. 

An incision in this location carries with it 
no risk of damage to the angular blood ves- 
sels situated slightly anterior to the anterior 
lacrimal crest. As just pointed out, the sur- 
geon who does not keep in mind the position 
of these vessels is likely to find himself con- 
fronted with excessive and dangerous bleed- 
ing. 

Steps of the procedure—External dacryo- 
cystorhinostomy is performed in the follow- 
ing steps: 





i ; ' Fig. 3 (Picó). Division of medial canthal ten- 
l. The medial canthal tendon is cut with don. Note that the angular blood vessels are located 


scissors closeeto its insertion at the anterior just anterior to the insertion of this tendon. 


lacrimal crest ( Fig. 3), after which the over- 
lying periosteum is incised with a knife and 
is separated anteriorly with a periosteal ele- 
vator, a step which leaves the bone bare. 
This technique, it must be admitted, is con- 
troversial. 

Most descriptions of dacryocystorhinos- 
tomy in the American literature, contrary to 
those in the European literature, insist that 
the medial canthal tendon be left attached at 





Me 





Fig. 4 (Picó). Separation of lacrimal sac from 
lacrimal fossa. 


its insertion and that the operation be carried 
out below the lower edge of this tendon. My 
experience has been that such a technique 
makes the operation more difficult because of 
the restricted area in which the work must be 
done, and that it is important, in the interest 
of visibility, to separate the medial canthal 
tendon from its insertion. 

2. The lacrimal sac, which is located in the 
lacrimal fossa immediately posterior to the 
canthal tendon, is dissected free laterally 
from the fossa (Fig. 4). The periosteum is 
also separated from the fossa. 





Fig. 2 (Picó). Skin incision for external . 
dacryocystorhinostomy. 3. The Stevenson lacrimal sac speculum is 





Fig. 5 (Picó). Passage of silk suture through 
Castroviejo probe after passage of probe through 
canaliculus and lacrimal sac. 





i * = 


Fig. 6 (Picó). Withdrawal of probe with suture. 


now removed from the incision. A special 
Castroviejo probe, with an opening in the 
tip, is passed through the lower canaliculus 
and into the lacrimal sac and then is pushed 
further through the medial wall of the sac. 

4. A needle threaded with 2-0 or 4-0 silk 
suture is passed through the opening in the 
Castroviejo probe (Fig. 5). One end of this 
suture is brought out through the canaliculus 
and punctum lacrimale by withdrawing the 
probe (Fig. 6). 

5. An opening is made in the nasal bony 
wall with the 10 mm Iliff trephine on the 
Stryker saw (Fig. 7). The trephine is so 
placed on the anterior lacrimal crest that a 
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third of the opening is anterior to the crest 
and two-thirds is posterior to it. The center 
of the opening is at the level of the common 
punctum. Removal of the bone exposes the 
nasal mucosa (Fig. 8). If the ethmoidal cells 
are entered in this step of the procedure, as 
occasionally happens, they should be re- 
moved with forceps until nasal mucosa is ex- 
posed. 

6. A flap of nasal mucosa is dissected 
along the border of the bony opening but is 
left attached posteriorly (Fig. 9). In an oc- 
casional case the tip of the middle turbinate 
is found to be encroaching on the bony open- 
ing and must be excised with the rongeur or 
forceps. ° 





\ 


Fig. 7 (Picó). Creation of bony opening with 10 


mm. Iliff trephine of Stryker saw. 


Fig. 8 (Picó). Exposure of nasal mucosa 
removal of piece of bone. 


after 
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7. The cotton tampon in the nasal cavity 
is removed. 

8. A vertical incision is made in the nasal 
aspect of the lacrimal sac by introducing 
Westcott scissors through the opening previ- 
ously made in the medial wall of the sac; 
anterior and posterior flaps of sac are thus 
created (Fig. 10). I join a number of other 
surgeons (Hallum," McPherson, Calla- 
han, and Werb?*) in warning the surgeon to 
be certain at this point that the wall of the 
lacrimal sac has been completely opened and 
the lumen has been reached and exposed. 

9. The posterior flap formed from the lac- 
‘rimal sac is sutured to the flap formed from 





i 


Fig. 9 (Picó). Dissection of flap of nasal mucosa. 





hee 
Fig. 10 (Picó). Opening of lacrimal sac to form 
two flaps. 
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Fig. 11 (Picó). Suture of flap of nasal mucosa to 
posterior flap of lacrimal sac. 





Fig. 12 (Picó). Silk suture in lacrimal sac brought 
down outside of nose. 


the nasal mucosa. A spatula type of needle is 
used to introduce three sutures of 4-0 
chromic catgut (Fig. 11). In the technique 1 
am describing this step is carried out without 
the difficulty experienced in the Dupuy-Du- 
temps technique because the single flap 
which I employ is larger than the posterior 
flap used in the Dupuy-Dutemps technique. 
10. The other end of the silk suture in the 
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Fig. 12 (Picó). Diagram showirr silk suture 
passed through new pathway and dowa nasal cavity 
to extericr. 





Fig. 14 (Picó). Suture of anterior fap of lacrimal 
sac to periosteum anterior to Peny opening. 


lacrimal sac is brought dowa outside the 
nose (Fig. 12) and is tied to th- end already 
brought out through the punctim (Step 4, 
Fig. 13). 

Closure of wound—The anterior flap of 
the incised lacrimal sac is s tured to the 
periosteum that was retracted anterior to the 
bony opening with three st-ures of 4-0 
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chromic catgut. The medial canthal tendon is 
reattached without direct sutures ; there is no 
need for them because the tendon will be dis- 
placed nasally when the anterior flap of the 
lacrimal sac is sutured to the periosteum an- 
terior to the bony opening (Fig. 14). Addi- 
tional sutures are used to approximate the 
subcutaneous tissues. 

The skin is closed with a continuous 6-0 
silk suture (Fig. 15). Finally, a light dress- 
ing is applied. 

Dacryocystorhinostomy after dacryocys- 
tectomy—If the patient has already under- 
gone dacryocystectomy, it may still be possi- 
ble to perform  dacryocystorhinostomy, 
though only if the lower canahkculus is pat- 
ent. Two flaps of the fibrous tissue that has 
replaced the lacrimal sac are used instead of 
the two flaps of lacrimal sac used in the basic 
operation. One of the flaps of fibrous tissue 
is anterior to the common punctum and the 
other is posterior to it. The anterior flap is 
attached to the periosteum that was retracted 
anterior to the bony opening and the poste- 
rior flap is attached to the single flap of nasal 
mucosa, Otherwise, the usual technique is 
fellowed. 





Fig. 15 (Picó). Closure of skin by continuous silk 
suture. 
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Postoperative | management—Dressings 
are changed every second day. Each time the 
eye is dressed the silk suture in the newly 
created nasolacrimal passage is moved to- 
ward the nose in order to dislodge any gran- 
ulation tissue or blood clot that might be 
present in the bony opening. 

Both the silk suture in the nose and the 
skin suture are removed on the seventh post- 
operative day. The new lacrimal passage is 
irrigated at the end of the second postopera- 
tive week and at weekly intervals thereafter 
for the next four weeks. 


ANALYSIS OF CASES 


MATERIAL AND METHODS 


The material on which this presentation is 
based consists of 121 consecutive external 
dacryocystorhinostomies performed between 
1963 and 1969 for chronic dacryocystitis with 
epiphora and obstruction of the nasolacrimal 
duct. Sixteen of the patients had histories of 
acute attacks. 

Ninety-one of these operations, 10 of 
which were bilateral, were performed at the 
Puerto Rico Medical Center by members of 
the house staff. Each operation was super- 
vised by a member of the attending staff, 
who acted at it as first assistant. The other 
30 operations, five of which were bilateral, 
were performed in my private practice. 

All these patients were followed for at 
least six months and most of them were ob- 
served for over a year. The operation was 
considered successful if epiphora was elimi- 
nated and normal irrigation through the new 
drainage channel was possible. 

Over the 1963—69 period, in addition to the 
121 operations (15 bilateral) performed by 
the technique just described, 10 other opera- 
tions were performed for this condition by 
other techniques. The data in these cases are 
included in the age and sex incidence to be 
discussed shortly. 


RESULTS 


By the criteria just laid down there were 
only four failures in these 121 operations, 
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three in the public hospital cases and the 
other in my private practice. One of these pa- 
tients had had a previous dacryocystectemy 
elsewhere. In every instance the cause of the 
failure was found at secondary surgery tc be 
an obstruction of the new drainage charnel 
by an occluding membrane, which histolcgic 
examination showed to be composed of or- 
ganized granulation tissue, 

secondary surgery, which was successful 
in all four cases, consisted of removing *he 
obstructing membrane by opening the arte- 
rior wall of the new pathway and expos:ng 
the bony opening. 


COMPLICATIONS 


Anatomic complications and their man- 
agement—Anatomic complications encoun- 
tered at operation consisted of : 

1. Total absence of the lacrimal sac be- 
cause of previous dacryocystectomy (three 
cases) and small sacs (four cases). In either 
of these circumstances, adequate anastomo- 
sis of a single flap of nasal mucosa to a small 
posterior flap of lacrimal sac is usually pes- 
sible, or the anastomosis can be accom- 
plished by use of the small remnant of 
lacrimal sac mucosa left around the common 
punctum after a previous dacryocystectomy. 

2. Thinning and atrophy of the nasal mu- 
cosa (one case). In such cases it is usually 
possible to dissect a single flap and suture it 
to the posterior flap of the lacrimal sac. 

3. Distortion of the bony anatomy caused 
by the presence of ethmoidal cells in the area 
of trephination (three cases). In such cases 
the thin bony walls and the mucosal lining of 
the cells must be removed with strong for- 
ceps until true nasal mucosa is reached. 

4. Encroachment of the top of the middle 
turbinate on the bony opening (one case). 
Excision of the tip solves this problem. 

5. Obstruction at the common punctum 
(one case). When a stricture is present in 
this location as part of the chronic dacryo- 
cystitis (it may not appear until weeks or 
even months later), the operation should be 
concluded by leaving a Veirs rod in the lu- 
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men of the canaliculus, the commen punctum 
and the newly created lacrimal drainage pas- 
sageway for six weeks. 

6. Fistulas of the lacrimal sac to the skin 
(two cases). Such fistulas are managed by 
dissecting them out at operation as part of 
the skin incision. 

7. Tenacious adhesions of tae anterior 
wall of the lacrimal sac to the posterior as- 
pect of the medial canthal tendon (one case). 
Separation of the adherent strictures re- 
quires only careful dissection. 

None of the 16 complicaticas just de- 
scribed presented any serious difficulties at 
operation. 

Technical complications—Cemplications 
encountered at operation were faw and read- 
ily handled. Bleeding occured im five cases. 
In two instances it originated from the angu- 
lar vessels and in the other the from the 
nasal mucosa. In one case the rasal mucosa 
was accidentally severed while ‘he trephine 
bony opening was being made. 

Postoperative complications—Postopera- 
tive complications were few. They con- 
sisted of serious nasal bleeding (one case), 
abscess of the skin incision (eae case), an 
unsightly scar (one case), a pastial stricture 
at the common punctum (one cc se), and ob- 
struction at the bony opening (four cases). 
An unsightly skin scar can be »revented by 
use of a rectolinear incision and careful, pre- 
cise suture of the skin and soft tissues. 
Strictures can usually be preverted by keep- 
ing the silk suture in the nose ‘or at least a 
week after operation, Dilatatior is helpful in 
late cases. The single instance f stricture in 
my series was found several weeks after op- 
eration and did not occlude Grainage. Ob- 
struction of the bony opening was the cause 
of the four failures. 


CoMMENT 


One of the most interestins features of 
the analysis of the combined series of opera- 
tions (131 operations on 116 p tients) is the 
sex and age distribution. Ttere were 28 
males and 88 females, and the -ge range was 
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from three to 85 years. Before 20 years of 
age there was a predominance of males (7). 
lhis group included a number of patients 
with congenital dacryocystitis. After the 
menopausal years females predominated. Of 
the 88 female patients, 61 were between 40 
and 70 years of age. 

The age distribution in these 116 cases 
corresponds to that reported by McPherson 
and Egleston? and the sex distribution to 
that reported by Traquair.*’ According to 
Meller,** the lumen of the nasolacrimal duct 
is narrower in women than in men. If his 
data are correct, they might also explain the 
higher frequency of bilateral disease in 
women. At any rate, the sex differential ex- 
hibited in this and other series as related to 
age suggests a possible endocrine factor in 
the etiology of dacryocystitis. 

The results of these 121 operations, in 
which there were only four failures, can 
fairly be considered good. A point in favor 
of the technique described in this communi- 
cation is the sameness of the results achieved 
in the public hospital cases, in which the sur- 
gery was done by inexperienced residents, 
and in my private cases, in which it was done 
by a surgeon of long experience. Reflection 
has convinced me that the similarity of re- 
sults in the two series can be explained by 
the careful attention paid in both circum- 
stances to the following considerations : 

1. The location of the skin incision 3 mm 
irom the inner canthus. This permits precise 
identification of the angular blood vessels 
and their careful retraction under direct vi- 
sion. The incidence of bleeding is thus 
greatly reduced. It is also reduced by the in- 
troduction into the nose, at the beginning of 
the operation, of a cotton tampon well satu- 
rated with cocaine solution and epinephrine. 

2. The good exposure achieved by separa- 
tion of the medial canthal tendon at its inser- 
tion, 

3. Creation of an adequate bony opening 
(10 mm) with the Iliff trephine on a Stryker 


Saw. - 


4. The use of a single flap of nasal mu- 
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cosa to be sutured to the posterior flap of the 
incised lacrimal sac, instead of double flaps 
as in the Dupuy-Dutemps technique. 

5. Suture of the flaps, a step essential to 
good healing. Arruga? also emphasizes the 
importance of this step. He had better re- 
sults in the operations in which flaps of nasal 
mucosa and the lacrimal sac were firmly 
anastomosed by suture. Another point to be 
emphasized in this connection is that proper 
fixation of the flaps by suture will prevent 
occlusion of the new channel by their de- 
rangement and collapse. 

6. The use of a silk suture in the nose to 
maintain patency of the new nasolacrimal 
pathway. Manipulation of this suture every 
second day dislodges whatever blood clots 
may be present at the opening and also pre- 
vents whatever occlusion of the common 
punctum might occur as the result of surgi- 
cal trauma. 

7. The constant recollection that the key 
to the management of complications before 
and after operation is their prevention. 

The four failures in this series were all 
due to the same cause, obstruction at the 
bony opening, which itself was due to orga- 
nized granulation tissue, not to a bony 
growth. I have come to the conclusion that 
this complication is inevitable in an occa- 
sional case, no matter how precise the tech- 
nique has been. I am strongly opposed to the 
use of any foreign materials between the 
walls of the new anastomosis as a preventive 
measure. They simply disrupt the suture 
lines in the flaps, and they may even stimu- 


late the formation of obstructing granulation - 


tissue by causing irritation in the bony open- 
ing. 


SUMMARY 


A modified technique of dacryocystorhin- 
ostomy has been developed for the treatment 
of chronic dacryocystitis. Important consid- 
erations are as follows: Skin incision should 
be located 3 mm from the inner canthus. The 
wenedial canthal tendon must be separated from 
its insertion. A large single posterior flap of 
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nasal mucosa must be created, and this must 
be sutured to the posterior flap of the lacrimal 
sac. The anterior flap of the lacrimal sac must 
be sutured to the periosteum anterior to the 
bony opening. Reattachment of the medial 
canthal tendon must be without direct sutures. 
Special precautions must be taken to main- 
tain the patency of the newly created naso- 
lacrimal channel. The safety and efficiency of 
this operation, when it is performed by com- 
petent ophthalmic surgeons with a sound 
knowledge of regional anatomy, are shown 
by the results in two series of operations 
totaling 121 cases in which there were only 
four failures and only one serious complica- 
tion. 
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SURGICAL TREATMENT OF TRAUMATIC BLEPHAROPTOSIS 


RavNorp N. BERKE, M.D. 
Palo Alto, California 


The surgical treatment of acquired bleph- 
aroptosis is more complex and the results less 
predictable than that of congenital blepharop- 
tosis. This is especially true of the traumatic 
cases; they are relatively rare and no two 
cases are identical. 


INCIDENCE OF TRAUMATIC BLEPHAROPTOSIS 


Less than 2% of all major ophthalmic op- 
erations are for blepharoptosis.! Reports*® 
show that tramua was the indication in only 
9% of 1109 operations for blepharoptosis 
(Table 1), and since the incidence of trau- 
matic blepharoptosis is so very low, it is un- 
likely that any one surgeon can collect 
enough such cases during an entire lifetime 
to formulate reliable guidelines for surgical 
treatment. Nevertheless, I shall propose a 
simple formula for avoiding gross amounts 
of overcorrection or undercorrection after 
an external levator resection operation. I 
shall also show the results of this and other 
blepharoptosis operations for this condition 
when trauma is causative. 

A simple classification of the various 
causes of acquired blepharoptosis is given in 
Table 2, based on the reports of the investi- 
gators cited in Table 1. In 101 consecutive 
cases of acquired blepharoptosis, trauma 
( Table 3) was the most common single cause. 


MATERIAL AND METHODS 


Surgery was performed on 40 patients 
with unilateral traumatic blepharoptosis. An 
internal approach was used in 11 cases and 
an external approach in 26 in order to re- 
trieve a severed levator muscle or to resect 
an intact one. A Berke-Motais? or a Craw- 
ford’ operation was performed on three eye- 
lids with no levator function, with disap- 
* pointing results. 


Reprint requests to Raynold N. Berke, M.D., 
2275 Sharon Road, Menlo Park, California 94025. 
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When trauma is causative, other problems 
often complicate the correction of the bleph- 
aroptosis. In the present series, these 
problems consisted mainly of a gross hypo- 
tropia ( 15 cases), adhesions between the leva- 
tor muscle and the globe (three cases), or 
between the upper eyelid and the superior 
orbital margin (three cases), and there may 
be other assorted problems resulting from 
previous unsuccessful attempts to repair the 
blepharoptosis. Some of these complications 
could be corrected along with the blepharop- 
tosis, but others were insurmountable. 


BLEPHAROPTOSIS CAUSED BY SURGICAL 
TRAUMA 


In 72% of the patients, blepharoptosis de- 
veloped after an operation on the orbit, the 
upper eyelid, the globe, or one of the extra- 
ocular muscles. 

After orbitotomy—A transcranial or a lat- 
eral orbitotomy caused blepharoptosis in 
eight patients, most of whom had a good re- 
sult from a levator resection operation when 
the levator function was 6 mm or more ( Fig. 
1). But when the levator muscle was para- 
lyzed, this operation failed. Consequently. 
such eyelids had to be suspended from the 
frontalis muscle with a less satisfactory re- 
sult (Fig. 2). 

After enucleation—Eight patients had 2-3 
mm of unilateral blepharoptosis and an in- 
tact levator muscle after an apparently un- 
complicated enucleation. Seven of these had 
5-12 mm of true levator function,* and these 
were adequately corrected by either an inter- 
nal? or by an external? levator resection 


(Fig. 3). In order to prevent final over- or 


* True levator function occurred when the upper 
eyelid was elevated only by the levator muscle. The 
levator function was false when adhesions between 
the levator and the globe caused the eyelid to be 
elevated by the superior rectus muscle rather than 
by the levator. 
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TABLE 1 
INCIDENCE CF SURGICALLY TREATED BLEPHAROPTOSIS 











Acquired 
Author No. Cases Congenital 
Traumatic Nontraumatic 
Johnson? 108 85 (79%) 9 (8%) 14 (13%) 
Hamilton? 41 26 (63%) 6 (15%) 9 (22%) 
Beard‘ 140 89 (64%) 16 (11%) 35 (25%) 
Smith 148 99 (67%) 28 (19%) 21 (14%) 
Present series 672 571 (85%) 40 (6%) 61 (9%) 
Total 1,109 £70 (78%) 99 (9%) 140 (13% 


undercorrection, each of these seven eyelids 
was positioned on its prosthesis at operation 
so as to compensate for a greater postopera- 
tive "lift" of the eyelid when the levator 
function was 8 mm or more than when it was 
only 5 mm. If a small amount of pos:opera- 
tive over- or undercorrection occurred, these 
defects could be reduced by ordering a new 
prosthesis of the proper thickness or b. hav- 
ing the cornea of the prosthesis moved up- 
ward or dowrward to compensate fc- the 
over or undercorrection. Thus, a pleasinz re- 
sult (Fig. 4) could be achieved without addi- 
tional surgery. 

The eighth patient had 8 mm of blepha- 
roptosis with no levator function after a long 
section of the optic nerve had been exe:sed 
during an enucleation for retinoblastema. 
Because the levator muscle was paralyzec, a 
subsequent levator resection failed to reduce 
the blepharoptosis, In this case, a Crawford’ 


TABLE 2 


CLASSIFICATION OF 101 CASES OF 
ACQUIRED BLEPHAROPTOSIS 


Classification I EN. 
Trauma 40% 
Idiopathic 23% 
Blepharochalasis 9% 
Progressive external ophthalmoplegia 9% 
Tumors of upper eyelid 8% 
Horner’s syndrome 5% 
Systemic disease 5% 
Microphthalmos 2% 


operation may have yielded a more accept- 
able outcome. 

After operation on conjunctiva—Seven 
patients developed 2-12 mm of blepharopto- 
sis after a subconjunctival tumor or cyst had 
been excised from the globe or from the up- 
per eyelid. In each case the levator tissues 
above tae tarsus had been injured; conse- 
quently, the levator function measured only 
3-6 mm in three cases and 7-12 mm in the 
other four. 

In five of these seven cases, the retracted 
end of tke severed levator muscle was found 
through a skin approach and then reattached 
to the tarsus. When last examined an aver- 
age of 30 months postoperation, four cases 
were fully or almost fully corrected (Fig. 
5). A conjunctival approach was employed 


TABLE 3 


CLASSIFICATION OF CAUSES OF 40 CASES OF 
TRAUMATIC BLEPHAROPTOSIS 


Cause No. Cases) 
Surgical trauma 
Orbital Operations 8 
Enucleations 8 
Conjunctival and eyelid operations 7 
Operations cn superior oblique muscle 4 
Operations on lateral rectus muscle 2 
Total 29 (72% 
Nonsurgical trauma 
Toy, stick, sled, football, golf club 5 
Beer bottle, uto accident, fall 5 


Bullet through orbit 


=~ 
Total 11 (28%) 
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Fig. 1 (Berke). Traumatic blepharoptosis caused 
by enophthalmos after Kronlein operation. Left: 
Before external levator resection. Right: Three 
years after operation. 
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Fig. 2 (Berke). Traumatic blepharoptosis caused 
by injury to third nerve during Kronlein operation. 
Left: After a Friedenwald-Guyton and two levator 
resection operations. Right: Twenty-one months 
after a Crawford operation. 


in two of the seven cases, but the retracted 
levator tissues could not be found by this 
technique; consequently, both were found to 
be much undercorrected months later. 

When the external approach was em- 
ployed to retrieve a severed levator muscle, 
an intact medial or lateral horn usually lead 
the surgeon to the retracted end of the mus- 


Fig. 4 (Berke). Traumatic bleph- 
aroptosis caused by enucleation. 
Left: Before external levator re- 
section. Center: Three months after 
operation with preoperative pros- 
. thesis in place. Right: Six months 
after blepharoptosis operation with 
new prosthesis. 
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cle. But when both horns had been severed 
and the levator had receded out of sight into 
the epibulbar tissues, the lost levator could 
be found and identified only by grasping and 
pulling these tissues forward on a blepharop- 
tosis clamp while the surgeon palpated the 
trochlea for Whitnall’s check ligament. If 
the levator had been caught in the clamp, the 
surgeon would feel a cord-like band ( Whit- 
nall’s ligament) extending from the trochlea 
towards the clamp. By this means the sur- 
geon could find a lost levator and free it 
from the surrounding tissues without jeop- 
ardizing the underlying superior rectus or 
the superior oblique tendon. 

When repairing this kind of blepharopto- 
sis, the surgeon must realize that the postop- 
erative lift of the eyelid will be greater when 
the levator action is good than when it is 
poor. In other words, he must position the 
blepharoptotic eyelid on its cornea at opera- 
tion so as to fully compensate for this post- 
operative lift. 





Aun. Ba, 


Fig. 3 (Berke). Traumatic blepharoptosis caused 
by enucleation. Left: Before external levator resec- 
tion. Right: Eight months after operation. 
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Fig. 5 (Berke). Traumatic blepharo»tosis caused 
by excision of dermolipoma. Top: Poston of tumor 
before excision. Left: Blepharoptosis after excision 
of tumor. Right: Two months after ez-ernal levator 
resection. 


After extraocular muscle erations— 
Two patients developed 3-5 mm of blepha- 
roptosis after a strabismus opera-ion had se- 
vered the latter horn of the levator aponeu- 
rosis. Both blepharoptotic eyeltB were cor- 
rected by advancing the severec aponeurosis 
to the upper tarsus by an external (Fig. 6) 
or by an internal approach (Fig 7). 

Four other patients develope an uncom- 
promising type of blepharopte:is after an 
operation on the superior oblique tendon. In 
each case, the superior rectus had been sev- 
ered from the globe in a prolorged and ex- 
tensive search for the superio- oblique ten- 
don. So much excessive maa pulation of 
the epibulbar tissues caused demse postopera- 
tive adhesions between the globe and the 
trochlea, and also between the «vator muscle 
and the superior rectus. Consequently, each 
patient developed a spurious tvoe of levator 
function, in which the blephareptotic eyelid 


AMERICAN OURNAL OF OPHTHALMOLOGY 


OCTOBER, 1971 


was elevated from downgaze to upgaze more 
by the superior rectus muscle than by the 
levator muscle. In such cases, a levator resec- 
tion operation was most difficult and unpre- 
dictable, not only because the adhesions 
bound the levator to the superior rectus mus- 
cle, but also because the adhesions reformed 
—even when such inert materials as Gel- 
foam, Gelfilm, silicone rubber, or Supramide 
Extra had been placed under the levator to 
prevent their reformation. 

Figure 8 illustrates one of the better cos- 
metic results obtained in one such case after 
two external levator resections. The blepha- 
roptosis was well corrected, but the patient 
had to keep her eyelids taped tagether during 





Fig. 6 (Berke). Traumatic blepharoptosis caused 
bv recession of external rectus muscle. Left: Before 
external levator resection. Right: Six weeks later. 
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Fig. 7 (Berke). Traumatic blepharoptosis after 
resection of left external rectus. Left: Before in- 
. . * - = 
ternal levator resection. Right: Three months after- 
ward. 
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Fig. 8 (Berke). Traumatic blepharoptosis caused by tenotomy operation on left superior oblique. 
Far left: Three months after Friedenwald-Guyton operation. Center left: Six months after first 
external levator resection. Center right: Two months after second external levator resection. Far 
right: Three years after excision of redundant upper lid skin. 


sleep for months to prevent postoperative 
exposure keratitis. 

Another patient had blepharoptosis and le- 
vator-to-globe adhesions after an operation 
on the superior oblique tendon. She had a 
fascia lata frontalis operation with an out- 
come ( Fig. 9) even worse than that shown in 
Figure 8 


BLEPHAROPTOSIS CAUSED BY NONSURGICAL 
TRAUMA 


Nonsurgical trauma caused blepharopto- 
sis in 11 patients. Ten experienced upper 
eyelid trauma, and in one, the blepharopto- 
sis resulted from a self-inflicted bullet 
wound to the orbit. When these patients 
were examined months or even years after 
the initial trauma, the degree of blepharopto- 
sis varied from 2 to 7 mm and the levator 
function from 3-10 mm. 

In nine of the 11 patients the levator tis- 


Fig. 9 (Berke). Traumatic bleph- 
aroptosis caused by resection of 
right superior oblique tendon, Left: 
Before Berke-Motais operation. 
Center: Before Crawford opera- 
tion. Right: One year later. 


sues had been severed above the tarsus. 
Some of these had obvious scars only on the 
underside of the lid—an observation com- 
pletely missed by the examiner at the time of 
the initial repair. Another patient, whose 
blepharoptosis occurred after a blunt football! 
injury, had no visible scars whatever on ei- 
ther surface, These observations indicate 
that we must examine both sides of the upper 
eyelid when repairing face lacerations. 

An external approach was employed in 
eight of these 11 patients to find the re- 
tracted end of the severed levator tissues. 
After exposing the epibulbar tissues and ro- 
tating the globe downward, a thin layer of 
scar tissue or an intact medial or lateral horn 
usually guided the surgeon to the retracted 
end of the severed levator. But when the le- 
vator had retracted into the thick epibulbar 
tissues, it had to be retrieved by pulling the 
epibulbar tissues forward on a blepharoptosis 
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Fig. 10 (Berke). Traumatic blepharoptosis due to 
eyelid laceration by sled runner. Left: Two months 
after accident. Right: Six months aer external 
levator resection. Note overcorrection. 


clamp as previously described. By this ma- 
neuver, the surgeon could find the lest levator 
and reattach it to the tarsus. 

Since the surgeon could rarely ic entify the 
exact end of the levator muscle, especially 
when it was imbedded in the epibalbar tis- 
sues, he had to decide whether to shorten the 
levator and risk final overcorrection (Fig. 
10), or to merely advance it to the tarsus and 
chance getting final undercorrecticn (Fig. 
11). Consequently, two of these nine pa- 


tients required a subsequent levator resection. 


(including patient shown in Fig. 11), while 
others needed a levator recession @ eration 
before a satisfactory outcome cculd be 
achieved. Until reliable guidelines become 
available, it seems wise to err on the side of 
overcorrection rather than underco--ection. 
The most important thing is to find tke leva- 
tor, and then aim for overcorrectior, since 
receding the levator is less difficult than re- 
secting the muscle for undercorrection. 

The 11th case was a 53-year-old man who 
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had 6 mm of blepharoptosis after a bullet in- 
jury to the right orbit. Examination years 
later disclosed 7 mm of levator function, a 
bind right eye, 30 prism diopters of right 
hypotropia, an atypical von Graefe sign, and 
corneal anesthesia. 

Even after he had been alerted to the dan- 
ger of postoperative keratitis, this patient 
was eager to have the blepharoptosis re- 
paired because it was a source of embarrass- 
ment to him at his job. 

At operation the right inferior rectus was 
receded for the hypotropia, and the levator 
was resected for the blepharoptosis. Two 
weeks later both appeared well corrected, 
and the cornea was clear, But ig the ensuing 
weeks an intractable neuroparalytic keratitis 
developed, despite local treatment and inter- 
marzinal adhesions. At the patient's sugges- 
tion the eye was enucleated three months af- 
ter the blepharoptosis operation. With a 
prosthesis in place, the blepharoptosis was 
fairly well corrected, but the final outcome 
was unsatisfactory (Fig. 12). 

In retrospect, I believe this patient would 
have had a better result if a thick Gunderson 
flap had been turned down over the cornea!? 
and a thin custom-made cosmetic shell fitted 
over the flap. 

The final results of these 40 operations 
were appraised from one month (three 
cases) to 78 months (one case) after opera- 
tion, tae average being 19 months. 


DISCUSSION 


An internal approach to the levator 
yielded a good result only when the levator 


Fig. 11 (Berke). Traumatic 
blepharoptosis due to subconjunc- 
tival laceration of upper eyelid by 
golfer’s putter. Left: After acci- 
dent. Center: Undercorrection 10 
months after external levator resec- 
tion. Right: Six months after sec- * 
ond external resection. J 
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Fig. 12 (Berke). Traumatic 
blepharoptosis caused by bullet in- 
jury to right retrobulbar tissues. 
Left: Before external levator re- 
section. Center: Corneal ulceration 
three months later. Right: Six 
months after enucleation. 


function was more than 5 mm from down- 
gaze to upgaze and the levator muscle was 
intact. An external approach usually gave 
better results when the levator function was 
less than 5 mm, or when the levator tissues 
had been severed above the tarsus. It was the 
operation of choice when the levator func- 
tion measured 3 mm or more from downgaze 
to upgaze. This was so mainly because the 
external approach gave better exposure of 
the epibulbar tissues. 

Since reliable guidelines for the correction 
of such cases were unavailable, 20 of the 26 
external operations were analyzed to evolve 
a provisional formula for avoiding gross 
amounts of postoperative overcorrection and 
undercorrection by this procedure. Only two 
of these 20 blepharoptotic eyelids “fell” 
postoperatively. ( An eyelid was said to have 
fallen when it covered more cornea postoper- 
atively than it did at the end of operation. 
A postoperative “lift” occurred when the 
eyelid covered less cornea postoperatively 
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than at the end of operation. Since the 
other 18 eyelids registered a greater postop- 
erative "lift" when the levator function was 
good than when it was poor, the proposed 
guidelines were based on these observations. 

These guidelines showed that the surgeon 
must position the blepharoptotic eyelid at 
operation so as to compensate for a greater 
postoperative lift when the preoperative lev- 
ator function is 8 mm or more than when it 
is 5 mm or less. For example, if the normal 
eyelid covered its cornea 2 mm in the pri- 
mary position (called the target area), and if 
the levator function indicated a postoperative 
lift of 4 mm, then the blepharoptotic eyelid 
should be raised at operation to cover its cor- 
nea 5 mm (3 mm below the target area) in 
order to offset a postoperative lift of 4 mm 
which would result in 1 mm of overcorrec- 
tion. 

Unfortunately, the 20 cases analyzed 
failed to provide enough data on which to 
calculate the amount of lift for each degree 


TABLE 4 


GUIDELINES FOR CORRECTION OF TRAUMATIC BLEPHAROPTOSIS BY EXTERNAL APPROACH 














Levator Target Eyelid Positionf Postoperative Amount of 
Function Area* at Operation Lift of Eyelid Overcorrection 
3-4 mm —2 mm —2 mm 1 mm 1 mm 
5-6 mm —2 mm —3 mm 2mm 1 mm 
1-8 mm —2 mm —4 mm 3 mm 1 mm 
9-10 mm —2 mm —5 mm 4 mm 1 mm 
11-12 mm —2 mm —6 mm 5 mm 1 mm 
* Target area is the position of normal eyelid below the upper limbus in primary position. 
T Position of blepharoptotic eyelid below the upper limbus at the end of operation with cornea in pri- 


mary position, 
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of levator function, Therefore, the guide- 
lines in Table 4 are based upon extrapola- 
tions and can serve only as gross approxima- 
tions for preventing large amounts of over- 
or undercorrection when an exernal ap- 
proach is used. Table 4 may save the surgeon 
much guesswork when using an external ap- 
proach for this type of blepharoptosis. These 
data are useful only when the levator and the 
orbicularis muscles are relaxed under deep 
surgical anesthesia. Moreover, they are de- 
signed to give over- rather than une ercorrec- 
tion for the reasons already mentiened. 


SUMMARY 


The surgical results in 40 patients with 
traumatic blepharoptosis were examined to 
ascertain which type of operation gave the 
best results. An external (skin) approach 
gave better exposure and yielded better re- 
sults than an internal (conjunctival) ap- 
proach for retrieving a retracted levator sev- 
ered in the eyelid. These operatiors, how- 
ever, were useless when the levator muscle 
was paralyzed. In such cases the blepharop- 
totic eyelid had to be suspended from the 
frontalis or from the superior rectus muscle 
with, however, a less satisfactory outcome. 

A Crawford fascia lata operation is indi- 
cated for patients with unilateral traumatic 
blepharoptosis only when the levator muscle 
is paralyzed. The external approach is the 
procedure of choice for retrieving a -evered 
levator muscle when the levator functson is 3 
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mm or more from downgaze to upgaze. 
Gross amounts of over- or undercorrection 
can be avoided by this approach only when 
the surgeon positions the blepharoptotic eye- 
lid on its cornea at operation so as to com- 
pensate for a greater postoperative lift of the 
eyelid when the levator function is good than 
when it is poor. 
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EXOPHTHALMOS AND POSTERIOR FRONTOCELE WITH 
FIBROUS WALL ON ORBITAL SIDE 


ALv Mortapa, M.S. 
Cairo, Egypt 


Frontocele with exophthalmos is usually 
of the anterior type where there are the 
following characteristic signs: (1) The globe 
is pushed down and out. (2) There is a pal- 
pable mass below the upper, inner orbital 
margin. (3) In gigantic frontocele, there 
may be a bulging of the forehead.* (4) The 
diagnosis can be made clinically without dif- 
ficulty by an otolaryngologist, especially by 
transillumination. (5) Characteristic changes 
are seen onex-ray examination of the skull: 
There is bone condensation around the mu- 
cocele,? affection of the superior orbital mar- 
gin accompanied by opacity of the affected 
frontal sinus, and there may be a fluid level. 
There is usually a widening of the orbital 
cavity in very large frontoceles, Skull x-ray 
films after Lipidol injection of the affected 
sinus are impressive. 

Exophthalmos that results from an early 
posteriorly placed fronocele usually does not 
show any of these characteristic signs when 
it is surrounded on the orbital side by fibrous 
tissue (the bone having been absorbed). In 
skull x-ray films, the absorbed bone is over- 
shadowed by the surrounding orbital bones. 
A. small palpable mass deep in the upper or 
upper-inner part of the orbit that is found to 
be pushing the globe slightly downward is 
not diagnostic. 

Two cases of posteriorly placed frontocele 
with exophthalmos were found among 50 
cases of radiographically and surgically 
proven frontoceles with exophthalmos. 
These are described here because the condi- 
tion is very rare. If the mucocele is deep, not 
palpable externally, the proptosis is usually 
diagnosed as of uncertain etiology, and such 
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cases may not receive proper treatment. The 
two cases described herein were not cor- 
rectly diagnosed until orbital exploration 


EXAMINATION AND FINDINGS 


The first patient (Case 1) was a 40-year- 
old man with right proptosis, 21 mm in de- 
gree, of three years' duration (Fig. 1). The 
second patient was a 35-year-old woman 
whose proptosis was on the left side, 20 mm 
in degree, and was of four years’ duration 
( Fig. 2). 

In both cases, proptosis was unilateral and 
had progressed gradually over several years. 
There was no important family history and 
no history of trauma or past x-ray therzpy. 
Neither patient showed signs of endocrine 
dysfunction, and there was no enlargement 
of the thyroid, liver, or spleen. Chest and ab- 
dominal examinations revealed 
mality. There were no cafe-au-lait areas of 


no abmor- 





Fig. 1 (Mortada). Case 1. Right proptosis of 
three years' duration due to a surgically proved 
posterior frontocele. 





Fig. 2 (Mortada). Case 2. Left proptosis of our 
years' duration due to a surgically proved posterior 
frontocele. 
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skin pigmentation, no nodules, no hemangio- 
mas, no tumors, 

Temperatures, pulse, blood pressure, 
urine, feces, blood total and  lifferential 
counts, bleeding and clotting times were 
within normal limits. Tubercul: tests, the 
Wasserman, and the Casoni test :or hydatid 
cyst all proved negative. Basal me abolic rate 
and +I uptake were within normal limits. 
All roentgenogram studies except those of 
the skull revealed bone structure to be nor- 
mal. 

'The proptosis was neither intermittent nor 
pulsating, and neither case showed signs of 
an acute inflammatory process. In the first 
case, there was no palpable orbitel mass; in 
the second, a small mass was palpable deep 
in the pper medial part of the orbit. In both 
patients, the unaffected eye was normal. In 
each, there was upward limitation of ocular 
movement, but the fundi and visuel acuity (6 
/9) were not affected. Examination showed 
only an opaque frontal sinus on the affected 
side in each case. 

Additional skull roentegograpaic studies 
were undertaken as follows to further exam- 
ine the orbital bones and surrounding si- 
nuses: occipital views for the frontal and 
maxillary sinuses; postero-ante-ior views 
(taken at a tilt of 20°) for frortal, maxil- 
lary, and anterior ethmoidal sinuses and na- 
sal septum; two oblique views for posterior 
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Fig. 3 (Mortada). Case 1. 
Postero-anterior skull x-ray taken 
with 20? tube tilt showing intact 
right superior orbital margin. The 
right frontal sinus is opaque, and 
the opacity is continuous with upper 
part of nasal cavity. There is no 
radiologic evidence for right orbital 
frontocele. The left frontal sinus is 
clear. 


ethmoidal sinuses and optic canals; lateral 
views for the frontal, maxillary, and sphe- 
noid sinuses; and views of the base of the 
skull for the ethmoid and sphenoid sinuses. 


RESULTS 


In the first case, the postero-anterior x- 
ray view of the skull shows an intact right 
superior orbital margin (Fig. 3). The right 
frontal sinus is opaque, and the opacity 1s 
continuous with the upper part of the nasal 
cavity. There is no definite radiologic evi- 
dence for a right orbital frontocele. The left 
frontal sinus is clear. 

In the second case, the postero-anterior x- 
ray view of the skull shows an intact left su- 
perior orbital margin (Fig. 4). The lett 
frontal sinus is opaque, but there is, again, 
nc definite evidence for a left orbital fronto- 
cee. A dense linear sclerosed bone condensa- 
tion is present in the middle of the left fron- 
tal sinus, perhaps representing the upper side 
of the mucocele. 

Surgical exploration—In both cases, or- 
bital exploration revealed a cyst of approxi- 
mately 2 X 2 cm in the upper medial part of 
the orbit continuous with the frontal sinus. 
Eech cyst contained a dark green, thick mu- 
coid fluid with a few degenerated polymor- - 
phonuclear cells and no hairs. Histopatholog- 
ically, these cysts were composed of fibrous 
tissue with mononuclear infiltration. The 
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Fig. 4 (Mortada). Case 2. 
Postero-anterior skull x-ray taken 
with 20° tube tilt showing intact 
left superior orbital margin. The 
left frontal sinus is opaque. There 
is no definite radiologic evidence 
for left orbital frontocele. A dense 
linear sclerosed bone condensation 
is present in the middle of the left 
frontal sinus, perhaps representing 
the upper side of the mucocele. 


walls were lined in some areas by columnar 
epithelium. There was no skin lining, no se- 
baceous glands, nor hair follicles. The diag- 
nosis in each case was frontocele. 


COMMENT 


The two frontal sinuses vary in size in 
different individuals. Occasionally, they ex- 
tend backward into the roof of the orbital 
cavity as far as the optic foraminae. The po- 
tential extent of a frontal mucocele depends 
on the original size, extent, and pneumatiza- 
tion of the affected sinus. All or part of the 
sinus may be affected, and the size of the 
mucocele also depends upon the density of 
the boney wall of the sinus and how it reacts 
to the presence of infection and to the degree 
of pressure created by the fluid within the 
mucocele. The expanding mucocele may thus 
produce pressure atrophy, thinning, or scle- 
rosis of the bony wall of the sinus,? with cor- 
responding variations in the radiographic 
picture. 

In an earlier paper,* I described 30 cases 
of frontocele with exophthalmos and classi- 
fied these according to the status of the supe- 
rior orbital margin as seen on skull roent- 


. genograms. In cases in which the superior 


orbital margin is affected, there may be (1) 
complete affection by absorption, or by scle- 
rosis and depression, or there may be (2) 
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partial affection by depression. The de- 
pressed area may be thin and not visualized, 
it may be sclerosed, or it may be unchanged in 
density. The affected area may involve the 
inner one-third, the middle third, or the me- 
dial half of the margin. Mucoceles affecting 
only a part of the superior orbital margin 
are usually seen in a younger age group than 
those affecting the complete margin." 

In cases in which the superior orbital mar- 
gin is not affected, this is due to the fact that 
the frontocele extends posteriorly. In such 
cases (1) the mucocele may be evident on 
skull roentgenograms, being surrounded by 
bone condensation, or (2) it may not be vi- 
sualized, being surrounded by thinned or ab- 
sorbed bone and thus overshadowed by the 
surrounding orbital bones. This was the case 
in the two patients described in this paper. If 
the mucocele is deep and there is no exter- 
nally palpable mass, as in the first of the two 
cases presented herein, it is impossible to 
demonstrate clinically the cause of the prop- 
tosis.° 

SUMMARY 


In two patients with slowly increasing 
proptosis, posterior orbital frontocele proved 
to be causative on surgical exploration, but 
this cause could not be demonstrated preop- 
eratively. In each case, the lesion was sur- 
rounded on the orbital side by fibrous tissue, 
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the bone having been absorbed, and thus 
these frontoceles could not be visualized on 
skull x-ray examination because they were 
overshadowed by the surrounding orbital 
bones. Since these cysts are deep and may 
not be palpable externally, as in the first of 
these two cases, the proptosis may be diag- 
nosed as of uncertain etiology and proper 
treatment may not be instituted. Only orbital 
exploration, with histopathologic examina- 
tion of the wall of the mucocele and the fluid 
it contains, are diagnostic. 
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OPHTHALMIC MINIATURE 


“A devil of a man," said Robert Poussepain, "He shows himself ; 
he's a hunchback. He walks; he's bowlegged. He looks at you; and he 
has only one eye. You speak to him; but he is deaf. Why, what does 


this Polyphemus do with his tongue ?” 


"He speaks when he wishes," said the old woman. “The ringing of 
the bells has made him deaf. But he's not dumb." 

“So that is lacking to him?” observed Jehan. 

“And he has one eye too many,” added Robert Poussepain. 

“Not so," said Jean judiciously. “A one-eyed man is much more in- 
complete than a blind man, for he knows what it is that's lacking." 


Victor Hugo 


The Hunchback of Notre Dame 


NEW APPROACH TO THE TREA 
DETACHMENTS SECONDAR 


TMENT OF SELECTED RETINAL 
y TO VITREOUS LOSS AT 


CATARACT SURGERY 


Epwarp W. D. Norton, M.D., AND ROBERT MACHEMER, M.D. 
Miami, Florida 


A typical retinal detachment may develop 
in some aphakic patients as a result of mas- 
sive vitreous incarceration in the cataract 
wound. The lower half of the retina is ele- 
vated, often including the nonpigmented ep- 
ithelium of the pars plana, and there may be 
inferior breaks. Vitreous extends from its 
attached base below to the cataract wound 
above (Fig. 1). This sheet of vitreous appar- 
ently shrinks gradually pulling the inferior 
retina into the pupillary area. The extent of 
the retinal detachment is determined by the 
location of associated retinal breaks. 

When a single strand of vitreous extends 
up to the wound, this has sometimes been cut 
and a conventional buckling procedure suc- 
cessfully carried out, but a large sheet of vit- 
reous pulling the retina to the wound above 
presents a much more difficult problem.^? In 
the past, we have not attempted to cut the 
vitreous free from the wound. Rather, we 
have utilized a high segmental or encircling 
buckle to attempt to establish contact be- 
tween the choroid and retina. In some suc- 
cessful cases the buckle has been high 
enough to obstruct the function of the poste- 
rior polar area. 

With the introduction of an instrument to 
cut and remove vitreous, in situ, via the pars 
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plana—the vitreous infusion suction cutter 
(VISC)?—it became apparent that a new 
approach to this type of complicated detach- 
ment would be to cut and remove the vitre- 
ous from the anterior segment. Vitreous 
traction is immediately relaxed and the ret- 
ina falls back towards its normal position. A 
conventional buckling procedure may then 
be carried out. 

This paper presents the results of this sur- 
gical technique in four eyes. A single case is 
reported in greater detail to better illustrate 
the problem and this method of its manage- 
ment. 


CASE REPORT 


Case 1—A cataract extraction performed Au- 
gust 2, 1965, on the left eye of this patient was 
complicated by extensive vitreous loss and iris in- 
carceration in the wound. On August 9, a disrupted 
wound was repaired. The patient was first seen at 
the Bascom Palmer Eye Institute on December 23, 
1965. Best visual acuity was 20/25 in the right eye, 
20/40 in the left. The inferior retina and the thin 
ciliary epithelium was elevated by a dense vitreous 
condensation extending from the vitreous base be- 





Schematic 


(Norton and Machemer). 
drawing of an eye with vitreous incarceration into 
the cataract wound and secondary retinal detach- 
ment. 


Fig. 1 
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low to the cataract wound above. The ciliary epi- 
thelium was so thin that initially it was misinter- 
preted as a dialysis extending from three to 8:30 
o'clock. 

On December 27, a scleral buckling procedure 
was performed. Since it seemed impossible to reat- 
tach the retina and ciliary epithelium anterior to the 
equator, it was decided to place a buckle so that the 
retina would be attached in the region of the equa- 
tor or slightly posterior to it. Therefore, a scleral 
undermining was done inferiorly from 2:30 to 10 
o'clock. Diathermy applications and a silicone plate 
were placed in the undermined bed and a 360-degree 
band was used. Postoperatively, the retina was at- 





Fig. 2 (Norton and Machemer). Case 1. Top: 
Preoperative photograph. Vitreous is incarcerated 
in the cataract wound and pulls on the inferior pars 
plana and retina. Pars plana epithelium is visible in 
the pupillary area on retrograde illumination. Bot- 
tom: Schematic drawing of same eye showing en- 
circling buckle from which the retina became loose 
because of further shrinkage of incarcerated vitre- 
ous. 
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tached on and posterior to the buckle. Anteriorly, 
however, the retina remained elevated in the infe- 
rior half where there was extensive traction by the 
vitreous. On January 14, 1966, because of increas- 
ing elevation of the retina anterior to the buckle, 
photocoagulation was placed to the crest of the 
buckle. On January 31, it was evident that the de- 
tachment had extended across the buckle and the 
lower half was detached. The macula was still at- 
tached with a visual function of 20/70. No further 
surgery was planned, since it appeared impossible to 
release the vitreous traction. 

During the subsequent four and one-half years, 
the patient was followed and noted to have a grad- 
ual increase in the elevation of the inferior retina 
with further shrinking of the vitreous membrane. 
Associated with this, visual function dropped to 
counting fingers at four feet. At this point it should 
be noted that the retinal ciliary epithelium was 
drawn up so that it was visible in the pupil (Fig. 
2). " 
On October 19, 1970, the vitreous infusion suc- 
tion cutter was introduced into the eye via the pars 
plana temporally. The vitreous membrane was cut 
out of the anterior chamber along with a moderate 
amount of the vitreous occupying the posterior 
chamber. This resulted in a prompt mobility and 
flattening of the detached retina and ciliary epithe- 
lium. The previously placed buckle was revised and 
retreated with cryotherapy without shortening the 
encircling element. Air was injected into the 
vitreous cavity. Except for a small fold in the mac- 
ular region, the retina has remained attached post- 
operatively (Fig. 3). Best visual acuity is 15/400. 


CLINICAL EXPERIENCE 


Four cases were treated in the manner 
outlined above. Beside the patient whose case 
is reported, one other had also had a previous 
unsuccessful primary buckling procedure. In 
both of these cases, failure resulted from the 
inability to produce firm chorioretinal adhe- 
sions because of the immobility of the highly 
elevated retina and progressive vitreous 
shrinkage. Following removal of vitreous, 
the retina became mobile and was reattached 
with an encircling buckle. 

In the other two cases, vitreous surgery 
was undertaken as the primary procedure. In 
one, the retina became so mobile an attempt 
was made to reattach it by intraocular air 
tamponade* and cryotherapy, without a 
buckling element. The retina became de- 
tached again within three weeks from a 
small superotemporal dialysis even though it 
had been recognized and treated at the time 
of the original surgery. Reoperation with a 
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Fig. 3 (Norton and Machemer). Case 1. Postop- 
erative photograph. Top: Retrograde illumination 
shows a red reflex from the pupil after vitrectomy. 
Bottom: Fundus photograph with retina attached. 
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360-degree buckle resulted in retinal reattach- 
ment. Because of this experience. the 
fourth case was treated initially by vitrec- 
tomy combined with a 360-degree buckle and 
cryotherapy. This resulted in immediate 
reattachment. 


SUMMARY 


Vitreous removal, utilizing the vitreous in- 
fusion suction cutter, combined with a 
scleral buckling procedure, was the method 
of management in four cases of retinal de- 
tachment associated with extensive vitreous 
incarceration in the cataract wound. Two of 
these patients had undergone previously un- 
successful primary buckling procedures. 
Failure in these two cases was due to the 
presence of extremely elevated and immobile 
retina and progressive vitreous shrinkage. 
This combination of circumstances pre- 
vented the achievement of firm chorioretinal 
adhesions. In the other two cases, vitreous 
surgery was undertaken as the primary pro- 
cedure. Successful re-attachment 
achieved in all four patients. 


was 
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TROPICAL AMBLYOPIA IN NIGERIANS 


BENJAMIN O. OSUNTOK7N, M.R.C.P., AND OLABOPO OsuNTOKUN, M.B. 
Ibadan, Nigeria 


The syndrome of tropical nutriional neu- 
ropathy has been described in mary parts of 
the tropics and in prisoners-of-wzz camps.!-5 
It is frequently referred to a- tropical 
ataxic neuropathy because of the marked 
sensory ataxia demonstrated by patients with 
this syndrome. In parts of Nigeria, the prev- 
alence of the disease among adults és as high 
as 14-26 per 1000.55 It is a major cause of 
blindness in Nigeria, as amblyopia s usually 
a feature, and often the presentin= sign of 
the disease. In 1952, Degazon? labeled the 
ophthalmologic deficit tropical am-lyopia, a 
term indicating that the condition is predom- 
inantly a disorder of warm count-ies. Re- 
cently, a causal relationship was demon- 
strated between chronic cyanide ntoxica- 
tion of dietary origin and tropical netritional 
neuropathy.» 7.19 

In this paper, the ophthalmic fimdings in 
360 Nigerians with this syndrome are re- 
ported in detail. 


MATERIAL AND METHODS 


The subjects of this study are 360 “igerian 
patients with tropical nutritional nev-opzthy, 
more often referred to as tropica ataxic 
neuropathy because of the marked sensory 
ataxia in these patients. In Nigerians, the 
syndrome is comprised of bilater-z! optic 
atrophy and sensorineural deafness, pan- 
myelopathy, and peripheral neuropat&y. The 
diagnosis is usually made when any ‘wo of 
these four components are present.5 Cf these 
patients, 132 were investigated in Urszversity 
College Hospital (UCH) ; the rest we-e seen 
and investigated during neurologic surveys 
of two villages, Epe and Ososa, situzted in 
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Southern Nigeria, an endemic focus of the 
disease. 

Detailed clinical evaluation, and full neu- 
rologic and otologic assessment (including 
tuning fork tests, audiometry, and determi- 
nation of threshold drift) were carried out. 

Biochemical investigations were directed 
towards determining the nutritional status 
with regard to protein-calorie deficiency, 
mineral and vitamin nutrition, assessment of 
renal and hepatic function, and exclusion of 
diabetes mellitus. In order to assess chronic 
cyanide intoxication concentrations of cyanide 
and thiocyanate (the major detoxification 
product of cyanide) in the plasma, and thio- 
cyanate in 24-hour urine, and serum B,» levels 
were estimated as previously described.5 1 

Cerebrospinal fluid was examined in hos- 
pitalized patients, and in a number of these 
patients, anterior tibial nerve biopsies were 
done and subjected to histologic examina- 
tion, single nerve fiber preparation, and elec- 
tron microscopy. Also, many patients were 
studied with electrocardiography, electro- 
myography, and by determination of motor 
nerve conduction velocity. Urine was exam- 
ined ior albuminuria, porphobilinogen, and 
schistosoma ova. Estimation of plasma pro- 
tein-beund iodine, "5T tri-iodothyronine red 
blood cell uptake, Kay's augmented hista- 
mine test meal, tests to exclude malabsorp- 
tion, examination of blood films stained to 
show malaria parasites, and serologic tests 
for syphilis (Kahn's test and Venereal Dis- 
eases Laboratory Research slide tests) were 
also done. 

Ophthalmic investigations—Tests of vis- 
ual acuity were carried out (Snellen). Cen- 
tral and peripheral visual fields were exam- 
ined by the confrontation method. During 
field surveys, scotomas were easily demon- 
strated, when present, by confrontation, us- 
ing 5 mm white and red test objects. Perime- 
try and examination by a 2 meter Bjerrum 
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screen (using white test objects of 2, 5, and 
10 mm) were done in a third of the patients, 
mostly those who were hospitalized. Refrac- 
tion was also carried out in the hospitalized 


group. 
FINDINGS 


In parts of Southern Nigeria where cas- 
sava forms the staple diet, there are well 
known foci where the disease is endemic, 
with males and females affected equally. The 
highest incidence is in the fourth and fifth 
decade (Table 1). All the patients gave a his- 
tory of poor diet in which the staple food 
was cassava, eaten usually three times a day. 
Cassava ( Mannihot) contains a cyanogenetic 
glycoside, linamarin, from which hydro- 
cyanic acid is released on enzymatic or acid 
hydrolysis. The patients belonged to the 
poorer socioeconomic classes. In 4166 of the 
patients, there was a history of another fam- 
ily member similarly affected. In 5096 of fa- 
milial cases, husbands and wives were af- 
fected. In 30 of the patients, a history was 
obtained of preceding febrile illness occur- 
ring one to eight weeks before the onset of 
symptoms. In 18 female patients, the illness 
began during the last two trimesters of preg- 
nancy. In 13 other females, onset of symp- 
toms coincided with lactation. Smoking of 
tobacco and drinking of alcoholic beverages 
were uncommon habits, occurring in moder- 
ation in about 1096, as these patients were 
poor. 

Usually, patients presented at the hospital 
long after onset of their disease. None pre- 
sented within four months of onset of symp- 
toms. They finally sought treatment because 
of increasing ataxia of gait, weakness of 
legs, or worsening vision; 6596 had had 
symptoms for more than three years before 
seeking medical care. 

As far as ataxia and weakness were con- 
cerned, mode of onset was usually gradual. 
Impairment of vision, however, was some- 
times sudden. A history of intermittency in 
severity of symptoms was obtained in 8%, 
with symptoms such as paresthesia being 
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TABLE 1 


AGE AND SEX DISTRIBUTION IN 360 NIGERIAN 
PATIENTS WITH TROPICAL ATAXIC NEUROPATHY 











Age in Years Males Females Total 
0-9 0 4 4 
10-19 11 13 24 
20-29 18 28 46 
30-39 34 54 88 
40-49 43 49 92 
50-59 48 21 69 
60-69 26 8 34 
70 and over 2 1 3 
Total 182 178 360 





worse during the rainy season, pregnancy, 
lactation and febrile episodes. Two patients 
described complete remissions ; this was con- 
firmed in one, who was seen during remis- 
sion. In the rest of the patients, the illness 
was progressive initially, subsequently be- 
coming static. 

The most common symptoms encountered 
in this study were various forms of pares- 
thesia or dysesthesia, usually confined ini- 
tially to the lower limbs (87%) ; impaired 
vision or blindness (80%); ataxic gait 
(50%); tinnitus and impaired hearing 
(45%); and weakness in lower limbs 
(33%). A third of the patients complained 
of recurrent stomatoglossitis. 

Neurologic examination showed posterior 
column sensory loss (perception of vibra- 
tion, joint position sense, and two-point dis- 
cimination), usually in lower limbs, This 
was associated with sensory ataxia in 80%, 
and with bilateral perceptive deafness in 
40%. It was associated with weakness and 
wasting of the distal musculature of the 
lower limbs, and occasionlly of the upper 
limbs, with glove and stocking sensory loss 
of superficial sensations (touch, pain, and 
temperation) in 25% of the patients. Tendon 
reflexes were commonly absent; they were 
exaggerated, however, in a few patients in 
whom hypertonia was present. Occasionally, 
signs of cerebellar degeneration and disease 
of the basal ganglia were present. Details of 
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the clinical picture have been presented else- 
where.57 

In 80 per cent of the patients, cr hthalmo- 
logic examimation showed abnormalities. 

Ophthalmic symptoms—Early viseal symp- 
toms consisted of blurring of vision and loss 
of details at a distance; familiar faces were 
not recognizable unless they were very near, 
and students complained of inabili-7 to see 
the writing on the blackboard. Four patients 
complained especially of night blincness. In 
18 patients all under 30 years of age, Hurring 
of vision was the initial symptom, antedating 
other symptoms by intervals varyirg from 
one month to five years. 

Although impairment of vision ws usu- 
ally gradual, a history of sudden oset of 
blurring of vision was obtained in =x pa- 
tients, five females and one male, al! under 
30 years of age. In four of them, sudc«n on- 
set of blurring of vision was preceded by 
paresthesia in the lower limbs for periods of 
one, three, four, and seven years. In two 
other patients, sudden visual impairmert oc- 
curred early in the morning and was 
followed by paresthesia in lower limbs one 
and three months later, respectively. In three 
of these six patients, transient diplopi and 
vertigo accompanied the sudden onset of 
blurred vision, but they were not seen b7 us 
during the acute stage. All the patients -ub- 
sequently developed other symptoms o: the 
disease such as tinnitus and deafness. (nly 
one of these patients was seen before sew ral 
years had elapsed, and presumably they had 
episodes of retrobulbar neuritis. The ealy 
patient who was seen a week after the «d- 
den onset of blurring of vision was a eal, 
aged 16 years. She showed evidence of re:zo- 
bulbar neuritis, with pain in the eyes that 
was made worse by movement of the e.2- 
balls, severe impairment of visual acuiv 
(less than 6/60 in each eye), slightly dilated 
pupils with sluggish light reflex, large bila-- 
eral paracentral scotomas (easily demonstr- 
ble on confrontation and further confirme] 
by examination on a Bjerrum screen), amd 
pink suffused optic disks with slightly blurred 
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margins on ophthalmoscopy, There was no 
other neurologic deficit. Six months after 
onset of visual symptoms, examination of 
her fundi showed bilateral optic atrophy. In 
addition, there was evidence of severe bilat- 
eral nerve deafness, myelopathy with pre- 
dominant involvement of the posterior col- 
umns, and motor polyneuropathy. 

Ocular findings—Loss of visual acuity 
was symmetrical in all but six patients. 
Amorg those whose loss was the same bilat- 
erally, nine patients (2.5%) were virtually 
blind with almost no perception of light. In 
130 (36%), visual acuity in both eyes was 
less than 6/60 and vision was reduced to 
counting fingers at 18 inches. In 82 patients 
visual acuity in both eyes was 6/36, and an- 
other 58 it was 6/18. In six patients, loss of 
visual acuity was 6/18 in one eye and 6/60 
in the cther (with ophthalmoscopic evidence 
of retrobulbar neuritis in one eye and early 
optic atrophy in the other). In the patients 
who were virtually blind and in those with 
pale white disks, the pupils were large and 
did not react to light stimulus. 

Marked bilateral temporal pallor of the 
optic disk (Fig. 1) was found in 148 
(41.196). In 22 of these patients, there was 





Fig. 1 (Osuntokun and Osuntokun). Temporal 
pallor (early optic atrophy) in tropical amblyopia 
in Nigerians. 
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no history of visual symptoms, but reduction 
in visual acuity was present. In six patients 
who had had visual symptoms, bilateral tem- 
poral pallor of the optic disk was present, 
but visual acuity was normal. In the ad- 
vanced cases the disks were pale white, and 
atrophic or small, with clear well-defined 
margins ; the retinal arteries appeared atten- 
uated (Fig. 2). This advanced optic atrophy 
was found in 147 (4196) of patients. Wide- 
spread choroidoretinitis with diffuse punc- 
tate or patchy pigmentation was observed in 
both fundi in 12 (3.3%) patients. In 14 
(3.8%) patients who complained of blurring 
of vision, and who showed demonstrable loss 
in visual acuity, the fundi were surprisingly 
normal. 

Concentric diminution of the visual fields 
(Fig. 3) was the commonest finding and was 
present in 99 (84%) of the 118 patients in 
whom the visual fields were examined by pe- 
rimetry. This presumably progressed to tu- 
bular vision (Fig. 4). Central or paracentral 
scotomas were found in only 16 patients. 

Other findings—The results of the bio- 
chemical, electrophysiologic, and histologic 
investigations have been presented in detail 
elsewhere.57:1213 

There was no biochemical evidence of 
protein-calorie deficiency. Apart from di- 
minished urinary excretion of riboflavin, the 
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Fig. 2 (Osuntokun and Osuntokun). Advanced optic 
atrophy in tropical amblyopia in Nigerians. 


biochemical evidence available suggests that 
the intake of thiamine, nicotinic acid, and 
folic acid was adequate. 

Cerebrospinal fluid showed no abnormal- 
ity. Histologic examination of peripheral 
nerves showed segmental demyelination. Re- 
duced motor nerve conduction velocity was 
found even in patients who had no clinical 
evidence of polyneuropathy. 

There was biochemical evidence of in- 
creased exposure to cyanide in the patients. 





Fig. 3 (Osuntokun and Osuntokun). Example of constriction of peripheral visual fields in tropical 
amblyopia in Nigerians. Left: Right eye. Visual acuity 6/9. Right: Left eye of same patient. Visual 


acuity 6/18. 
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Fig. 4 (Osuntokun and Osuntokun). Example of tubular field in tropical amblyopia in Nigerians. Left: 
Right eye. Visual acuity 6/60. Right: Lert eye of same patient. Visual acuity 6/60. 


The plasma thiocyanate, cyanide, and uri- 
nary excretion of thiocyanate were raised 
(Table 2). These levels fell (Table 3) and 
this was accompanied by clinical ar symp- 
tomatic improvement when patients were fed 
a hospital diet which contained cassava meals 
only twice a week, The levels rose again 
when the patients returned to a cassava diet 
(Table 4). 

There were qualitative changes in the se- 
rum Bız components which suggested in- 
creased exposure to cyanide,*^* for vitamin 


TABLE 2 


COMPARISON OF PLASMA AND URINARY DETZRMINA- 
TIONS IN NORMAL CONTROLS AND IN NIGERIAN 
PATIENTS WITH TROPICAL AMBLYOPIA * 


Urinary Plasma 


; ; Pl.sma 
Thio- Thio- Cyanidet 
cyanatet cyanatet 
Patients 
with tropi- 2.4+0.1 11.3+0.2 0.1 —0.004 
cal amblyo- (n=67) (n2 320) (n= 18) 
pia 
Normal 0.64+0.05 2.9--0.02 0.0340.002 
Nigerians (n=40) (n= 106) (n= 106) 
P<0.001 P<0.001 P «0. «01 





* Determinations made within 48 hours cf ad- 
mission. 

T In micromoles/kg/24 hours (mean plus staadard 
error). 

ÍIn micromoles/100 ml (mean plus standard 
error). 


TABLE 3 d 


FALL IN PLASMA THIOCYANATE AND CYANIDE AND 
URINARY THIOCYANATE IN 67 PATIENTS WITH 
TROPICAL AMBLYOPIA AFTER SIX WEEKS 
ON HOSPITAL DIET* 


After Six 
On Weeks of 
Admission Hospital 
Diet 
Plasma thiocyanate*T 11.1+0.4 2.8 40.1 
Plasma cyanide*T 0.09 --0.004 0.03+0.001 
Urinary thiocyanate*1 2.4--0.1 0.7+0.03 


* The differences between the concentration on 
admission and after six weeks on hospital diet are 
statistically significant (p «0.001 for each variant). 

f In micromoles/100 ml (mean plus standard 
error). 

i In micromoles/kg/24 hours (mean plus stan- 
dard error). 


By» is involved in the detoxication of cya- 
nide.'*? The concentration of serum hydrox- 
ocobalamin (which probably adsorbs cya- 
nide, and is thereby converted to cyanocobala- 
min) was reduced in patients. The concen- 
tration of cyanocobalamin was raised. 

In the plasma of patients, there was an ab- 
sence or a reduced level of the sulphur-con- 
taining amino acids (cysteine, cystein, and 
methionine) ^—these are the main donors of, 
thiol groups which combine with cyanide to 
form thiocyanate, and cystine itself reacts 
spontaneously with cyanide.**-*8 


N 
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TABLE 4 


PLASMA THIOCYANATE AND CYANIDE IN 35 PATIENTS 
WITH TROPICAL AMBLYOPIA ON ADMISSION, SIX 
WEEKS AFTER ADMISSION (ON HOSPITAL DIET), 

AND 12 WEEKS AFTER DISCHARGE AND 
REVERSION TO CASSAVA MEALS 


Plasma Plasma 
Thiocyanate* ^ Cyanide* 
Within 48 hours of 11.94+0.8 0.1 +0.006 


admission 
Six weeks hospital- 
ization and on 
hospital diet 
Twelve weeks after 
discharge and return 
to cassava meals 


2.8+0.3f 0.025+40.002f 


12.8+0.9 0.11 +0.07 


*In micromoles/100 ml (mean plus standard 
error). 

] The difference between this figure and the one 
above it and below it is significant at the p «0.0001 
levej. The differences between determinations made 
upon admission and six weeks after discharge are not 
significant. 


Concentrations of serum calcium, phos- 
phate, sodium, chloride, bicarbonate, and po- 
tassium and tests of throid, liver, and renal 
function were normal. Amino acids and por- 
phobilinogen were absent in the urine. Occa- 
sionally schistosoma ova were found in urine 
of young people. There was no malabsorp- 
tion. Glucose tolerance tests were not signifi- 
cantly abnormal. Histamine-fast achlorhy- 
dria was rare. 

serologic tests for syphilis, typhoid, and 
typhus gave usually normal results. There 
was no increased prevalence of infections 
with malaria in patients. 

Electrocardiographic examination usually 
showed normal results, although sinus tachy- 
cardia and nonspecific T-wave changes were 
occasionally encountered. 


DISCUSSION 


The ophthalmic findings in Nigerian trop- 
ical ataxic neuropathy are interesting in that 
-the commonest visual field loss was periph- 
eral constriction, although this was often 
asymmetrical and bizarre. Paracentral and 
central scotomas were less frequently de- 
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monstrable. However, undoubtedly classical 
retrobulbar neuritis can occur in the Nige- 
rian tropical ataxic neuropathy. In such 
cases, constriction of peripheral visual fields 
is not found but paracentral scotoma is eas- 
ily demonstrable. It is speculative to suggest 
that the high frequency of contriction of pe- 
ripheral visual field is due to a higher sus- 
ceptibility to damage (by a diffusible toxin 
such as cyanide) of the peripheral receptors 
in the retina, which are unprotected by an 
overlying layer of nerve fibers. It has been 
suggested that cyanocobalamin may act as a 
“Trojan horse" in the visual system, as 
cyanide released from this compound by 
photolysis or electromagnetic waves in the 
visual spectrum may then accumulate in the 
vitreous and damage the retinal receptors 
and especially the macula.?*5? Tt is also pos- 
sible that cyanide may be present in rela- 
tively high concentration in the vitreous be- 
cause of secretion by the ciliary epithelium 
or because of an affin'ty of cyanide for an 
ion such as potassium present in the vitre- 
ous. The severe loss of visual acuity fre- 
quently encountered in this disease may also 
be explained by damage to the macula which 
is also relatively unprotected. Damage to the 
papillomacular bundle may explain the fre- 
quency of temporal pallor in this disease 
Progressive and continuous damage leads to 
complete optic atrophy. Combination of 
damage to papillomacular bundle and the pe- 
ripheral retinal receptors may be expected to 
Occur. 

Demyelination occurs in the peripheral 
nerves in Nigerian tropical ataxic neuropa- 
thy™* and probably also in other parts of the 
nervous system——especial the optic and 
auditory nerves and the spinal cord. Demyeli- 
nation in optic nerves will explain the oc- 
casional finding of retrobulbar neuritis in the 
Nigerian patients. Chronic cyanide intoxica- 
tion in experimental animals can produce de- 
myelination.*:15:19,31,32 

The ophthalmic findings in Leber's heredi- 
tary optic atrophy, subacute combined de- 
generation with optic atrophy, and tobacco 
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amblyopia, although vaguely similar in some 
respects, are in many ways diff=rent from 
those found in Nigerian ataxic neuropathy. 
It is worth recalling that there i+ some evi- 
dence suggesting that the visual mpairment 
in these diseases is due to chronic -yaride in- 
toxication,!??-?» However, ophthdmic find- 
ings similar to those described in tae Nigeri- 
ans with ataxic neuropathy have been de- 
scribed in tropical amblyopia in |=maicans,® 
and in Jamaican neuropathy,?* of which the 
former is probably a fragmentary form. Ja- 
maican neuropathy is in many we 's similar 
to the Nigerian ataxic neuropathy although 
there are some subtle differences.*’ - ecently,”° 
bizarre aad atypical visual fie defects 
were described in Jamaican amblyopia, and 
although they were mostly unlike those de- 
scribed in tobacco amblyopia, in seme cases 
there was some similarity. McKenzie and 
Phillip’? (1968) state that there = no clear 
line dividing tobacco amblyopia rom Ja- 
maican amblyopia and nutritional amblyopia. 
The common factor may be chron - cyanide 
intoxication. 

The evidence available at presen does not 
suggest that the Nigerian ataxic nm=uropathy 
is related to disseminated sclerosis and neu- 
romyelitis optica. The former is virtually 
unkown ir Nigerians; the latter, although 
quite frequently seen among Nigerians, is 
remarkably different in its clinical manifes- 
tations, presenting usually as acute -etrobul- 
bar neuritis preceding or followag acute 
transverse myelitis. 

Other causes of retrobulbar nearitis or 
optic atrophy associated with lesicns else- 
where in the neuraxis were excluced in the 
Nigerians by the appropriate invest gations. 
The list of possibilities is extensiv- and in- 
cludes juvenile-onset diabetes w h optic 
atrophy, acanthocytosis, Refsum's disease, 
Leber's hereditary optic atrophy, neuro- 
syphilis, para-infectious  encephalomnyelitis, 
the heredofamilial spinocerebellar ataxais, 
peroneal musclar atrophy, familial opticoa- 
coustic nerve degeneration and polymeuropa- 
thy,°* and oculo-otocerebro-renal syn 1rome.?? 
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Deficiency of thiamine, nicotinic acid, and 
riboflavin may produce the same abnormal 
biochemical end result in oxidative metabo- 
lism and in transfer or electron to molecular 
oxygen, as cyanide-induced inhibition of cy- 
tocarome oxidase, and hence may produce a 
similar neurologic picture. However, on clin- 
ical and biochemical evidence in the Nigerian 
patents with tropical ataxic neuropathy there 
is no deficiency of thiamine and nicotinic 
acid, Riboflavin deficiency, though it exists* 
in tae Nigerian patients,*° is so far not recog- 
nized nor has it been proved clinically or ex- 
per:mentall as a cause of polyneuropathy, 
myelopathy, and deafness,*' although it may 
cause retrobulbar neuritis. Pernjcious anemia 
is virtually unknown in the Nigerians,** and 
although there may be cyanide-conditioned 
deficiency of physiologically active vitamin 
Di» in the Nigerian patients, this has no asso- 
ciation with absence of an intrinsic factor. 

The ophthalmic findings in Nigerian trop- 
ical amblyopia or tropical ataxic syndrome 
are consistent with the hypothesis that the 
major factor is a toxin. This toxin appears 
to be cyanide. 


SUMMARY 


In Nigerians, tropical amblyopia is a ma- 
jor component of a syndrome of tropical 
ataxic neuropathy which comprises bilateral 
optic atrophy, sensorineural deafness, mye- 
lopathy, and polyneuropathy. In a series of 
360 Nigerian patients with this disease, more 
than 80% had visual signs and symptoms. In 
18 patients, visual symptoms antedated other 
manifestations of the disease. 

Severe impairment of visual acuity, some- 
times progressing to complete blindness, bi- 
lateral temporal pallor, and complete optic 
atrophy were common findings. The com- 
monest visual field loss was peripheral con- 
striction (in 84%). Central or paracentral 
scotomas were uncommon. These suggest 
that retrobulbar neuritis was uncommon and 


* New evidence confirms deficiency of riboflavin ' 
as determined by measurement of serum riboflavin. 
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that relatively unprotected retinal receptors 
in the periphery and the macula were dam- 
aged by a diffusible toxin. In the Nigerians, 
such a toxin is probably cyanide of dietary 
origin ( from cassava meals). 
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()PHTHALMIC MINIATURE 


Sherlock Holmes welcomed her with the easy courtesy for which he 
was remarkable, and, hzving closed the door and bowed her into an arm- 
chair, he looked her ove- in the minute and yet abstracted fashion which 


was peculiar to him. 


“Do you not find," be said, “that with your short sight it is a little 


trying to do so much typewriting ?" 


“J did at first," she answered, “but now I know where the letters are 
without looking.” Then, suddenly realizing the full purport of his words, 
she gave a violent start and looked up, with fear and astonishment upon 
her broad, good-humoured face. You've heard about me, Mr. Holmes," 
she cried, “else how ceuld you know all that?”. . . . 

Sherlock Holmes clapped his hands softly together and chuckled. 

“Pon my word, Watson... . As you observe, this woman had plush 
upon her sleeves, which is a most useful material for showing traces. 
The double line a little above the wrist, where the typewritist presses 
against the table, was beautifully defined. The sewing-machine, of the 
hand type, leaves a simiar mark, but only on the left arm, and on the 
side of it farthest from the thumb, instead of being right across the 
broadest part, as this was. I then glaneed at her face, and, observing 
the dint of a pince-nez <t either side of her nose, I ventured a remark 
upon short sight and typewriting, which seemed to surprise her.” 


Sir Arthur Conan Doyle 
A Case Of Identity 
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HYPERPLASTIC PERSISTENT PUPILLARY MEMBRANE 
S. Merin, M.D., J. S. Crawrorp, M.D., AND J. CARDARELLI, M.D. 


Toronto, Ontario, Canada 


A thick, persistent pupillary membrane 
covering the whole or most of the pupil is un- 
common as a congenital anomaly. Most cases 
are sporadic. One author reports a pair of 
twins who were both affected.* This anomaly 
was transmitted by the autosomal dominant 
mode in three families.^* In all of these the 
anomaly was associated with other ocular ab- 
normalities such as cataract,?^* microcornea,? 
megalocornea,* nystagmus, either in the 
same individual or members of his family. 

We describe a fourth family whose mem- 
bers have the same congenital anomaly ( Fig. 
1), but unassociated with any other ocular 
abnormality, except in one instance where 
the proband also had high myopia. 


CASE REPORT 


The proband, a seven-year-old girl, was sent to 
our Eye Clinic by a school nurse because of poor 
vision in both eyes. The examination revealed se- 
vere myopia. Her corrected vision (—8.00 sph. in 
each eye) was 20/30 in the right eye and 20/60 in 
the left eye. There was an intermittent exotropia of 
10 degrees. The pupils of both eyes were covered by 
a thick, raised, and slightly pigmented membrane 
(Fig. 2). The membrane consisted of a central 
area, about 4 mm in diameter and multiple periph- 
eral strands, connecting this area to the collarette 
(Figs. 3 and 4). The lens itself appeared normal. 
The fundus viewed with the strong light of the in- 
direct ophthalmoscope was normal. 


DESCRIPTION OF FAMILY MEMBERS 


The proband's eldest sister had similar mem- 
branes covering the pupils of both eyes. Her best 
corrected vision was 20/80 in the right eve (correc- 
tion: +1.75 sph. © 4-4.00 cyl. ax. 90°) and 20/30 in 
the left eye (correction: +1.00 sp. 7 4-2.00 cyl. ax. 
90°). She had an alternating exotropia of —10 de- 
grees with a left hypertropia of two degrees. The 
lens and fundus were normal. At the age of eight 
vears a sector iridectomy was performed on the 
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right eye at the 12 o'clock position. Immediately the 
membrane shrank, leaving a wide open pupil (Fig. 
5). Visual acuity was not improved by the operation. 
A postoperative iritis caused synechiae between the 
membrane and the lens. 

The proband's three-year-old brother had similar 
pupillary membranes in both eyes. The visual acuity 
could not be measured, but no other ocular abnor- 
malities were seen. 

The mother, too, had similar pupillary mem- 
branes. Her visual acuity was 20/80 in the right 
eye, 20/30 in the left eye. All other members of the 
family examined including a maternal grandparent 
of the proband were normal. 


DISCUSSION 


The four affected members of the family 
suffered from a condition called sometimes 
persistent pupillary membrane, or hyperpla- 
sia of the anterior layer of the iris stroma," 
or hyperplasia of the iris. The pupillary 
membrane, which normally exists during the 
third to the sixth month of fetal life is much 
thinner than that seen in this condition. 
Since there is no assurance that the condition 
is hyperplasia of the whole anterior layer of 
the iris, we suggest the term hyperplastic 
persistent pupillary membrane to distinguish 
it from "ordinary" persistent membrane 
which, though common, rarely has a familial 
inheritance.^? 

The thickness of the membranes and their 
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Fig. 1 (Merin, Crawford, and Cardarelli). Pedi- 
gree of family. Shaded circles and shaded square 
indicate members suffering from hyperplastic per- 
sistent pupillary membrane. Arrow indicates pro- 


band. 
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TC X 
Fig. 2 (Merin, Crawford, and Card: -ellij. Right 
eve of proband showing thick membrane covering 
almost the whole undilated pupil. The Eft eye was 
similar. 





Fig. 3 (Merin, Crawford, and Cardelli). Right 


eye of proband under maximum new riasis. 


opacity were striking, though veal acuity 
was remarkably good, ranging from 20/30 
in the best eye to 20/80 in the worst. 

Our one attempt to improve visual acuity 
by iridectomy failed. The results » a similar 
operation reported by Levy? are lifficult to 
compare since preoperative visual acuity was 
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unaided. Postoperative corrected visual acu- 
ity was 20/30 and 20/60, similar to that of 
our patients. Probably the condition should 
not be treated surgically except in very 
young children, before amblyopia develops. 
The pedigree in our family points to an 
autosomal dominant mode of transmission of 
this anomaly, starting as a new mutation in 
the mother. Contrary to the other reported 


Fig. 4 (Merin, Crawford, and Cardarelli). Right 
eye of proband. Note the attachment of membrane 
to collarette. 





Fig. 5 (Merin, Crawford, and Cardarelli). Right 
eye of proband's eldest sister, showing optic iridec- 
tomy and shrunken membrane. Operation did not 
improve visual acuity. 
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families,** the anomaly in our family is iso- 
lated and not connected with corneal or len- 
ticular abnormalities. 


SUMMARY 


A. family is described with four members 
suffering from a condition termed as hyper- 
plastic persistent pupillary membrane. This 
is the fourth description of a family with 
this condition. In all four the heredity was of 
the autosomal dominant mode. This is the 
first family reported without associated cor- 
neal or lenticular lesions. 
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PIGMENTARY RETINOPATHY OF MYOTONIC DYSTROPHY 
MicHA&£EL G. BETTEN, M.D., EoNArp C. Bircuik, M.D., anb Morton E. Smitu, M.D. 


St. Louis, Missouri 


The common ocular findings in myotonic 
dystrophy include lenticular changes, ble- 
pharoptosis, extraocular muscl= abnormali- 
ties, hypotony, and abnormalitie of dark ad- 
aptatior and the electroretinogr: m. Less fre- 
quently, pigmentary anomalies c the macula 
and peripheral retina are seen.* Histopath- 
ologic examination of the retma has been 
limited to investigations of speamens from 
six autcpsies,*? three of which d=monstrated 
retinal pigmentary abnormality °° This pa- 
per presents the histopathologi- findings in 
the retima of a patient with myctonic dystro- 
phy and raises questions concerang possible 
pathogenetic mechanisms. 


CASE REPORT 


A 44-year-old white woman was hospitalized at 
the Washington University Medical —enter because 
of a left intraecular tumor. The paent had myo- 
tonic dystrophy for 20 years. She hæ taken a total 
of approximately 4700 g of quinine ‘o the present 
time, but had none of the known tccic manifesta- 
tions. 

Examination revealed a best ccrrected visual 
acuity of 20/30 in the right eye am 20/70+1 in 
the left eye. There were multicolorec »osterior sub- 
capsular opacities and normal intrao-:lar pressures 
in both eyes. Both maculas show-. pigmentary 
streaking. The fundi contained many dumps of pig- 
ment throughout the entire peripher:. The pigment 
was not located adjacent to vessels vor did it re- 
semble bone corpuscles. There was : large nonpig- 
mented mass located in the inferior «mporal quad- 
rant of the left eye with an exudative retinal detach- 
ment inferiorly. Laboratory studies, including a 
VDRL, were normal. A diagnosis of malignant 
melanoma was made and the left eye as enucleated. 


HISTOPATHOLOGY 


Gross—The specimen consists of = firm left eye 
measuring 22 x 22 X 24 mm with 6 mm of optic 
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nerve attached. Transillumination reveals a poorly 
defined shadow at the insertion of the inferior 
oblique muscle. The globe is opened from 10 to 
four o'clock. The anterior segment appears normal. 
S-attered round pigment clumps in the retina are 
seen anterior to the equator (Fig. 1). There is a 
partially pigmented 7 X 7 X 6 mm tumor in the 
irferior temporal choroid. 

Microscopic—The anterior segment is unremark- 
able except for thickening of the basement mem- 
b-ane of the ciliary epithelium. The lens is in place 
and shows posterior migration of subcapsular epi- 
thelial cells, bladder cell formation, and morgagnian 
gobules. Arising from the temporal choroid be- 
tween the equator and the optic nerve is a partially 
pigmented almond-shaped tumor composed of epi- 
thelioid cells and rucleolated spindle cells. The 
overlying retinal pigment epithelium is hyperplastic 
while the overlying retina is disorganized and con- 
tains cystoid spaces. There is a serous detachment 
0: the neuroepithelium surrounding the tumor. The 
remaining choroid, sclera, and optic nerve appear 
unremarkable. 

There is an artifactual detachment of the retina. 
The temporal retina anterior to the choroidal tumor 
and the nasal retina anterior to the equator exhibit 
diffuse cystoid degeneration and marked disarray of 
the layered architecture (Fig. 2). There is a loss of 





Fig. 1 (Betten, Bilchik, and Smith). Gross pho- 
tograph showing clumps of pigment in the periph- 
eral retina. 
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Fig. 2 (Betten, Bilchik, and Smith). Photomicrograph of peripheral retina demonstrating marked dis- 
organization, cystoid spaces, loss of photoreceptors, and pigment migration. The pigment epithelium is 
artifactually detached (hematoxylin-eosin, X350). 


photoreceptors and, temporally, a reduction in the 
thickness of the inner plexiform layer. Foci of ex- 
tracellular pigment and hyperplastic pigment epithe- 
lium are present within the retina frequently juxta- 
posed to areas where the retinal pigment epithelium 
is degranulated (Fig. 3). The intraretinal pigment is 
distributed throughout all retinal layers and is not 
located adjacent to vessels. There are foci of pig- 
mented cells in the outer plexiform layer of the 
macula, which is otherwise intact (Fig. 4). Drusen 
of Bruch's membrane are scattered throughout the 
peripheral retina. 

Diagnosis—Malignant melanoma of the choroid, 
peripheral pigmentary retinal degeneration, rare 
pigment migration into the macula, and cataractous 
lens. 


COMMENT 


Verwey and Legras'? first noted a pig- 
mentary maculopathy in a patient with myo- 
tonic dystrophy. Since then, others** have 
encountered macular changes which often 
consist of streaks of pigment arranged in a 
stellate fashion. In some cases, reduction of 
visual acuity has been attributed to the macu- 
lar changes. 

A pigmentary abnormality of the periph- 
eral retina in a patient with myotonic dvstro- 
phy was first described clinically by Gotfred- 
sen. His report, as well as subsequent pa- 
pers,"* describe a noncorpuscular, haphaz- 
ard pigmentation in the retinal periphery. 

Burian and Burns? studied 25 patients 
with myotonic dystrophy. Six patients had 
definite macular pigmentary changes and 
four of 13 examined with the indirect oph- 
thalmoscope had pigment clumping in the pe- 
` riphery. Slatt? reviewed 17 patients with 
myotonic dystrophy. Four patients had gray- 
ish-white macular stippling but none had pe- 


ripheral pigment deposition. Junge? in a 
study of 52 patients with myotonic dystro- 
phy, found pigmentary abnormalities in the 
macula of two patients and in the periphery 
of one patient. Babel and Tsacopoulos* re- 
ported the retinal findings in 12 patients 
with myotonic dystrophy. Eleven patients 
had a wide-meshed pigmentary network be- 
tween the equator and ora serrata, and five 
patients had deep macular pigmentation. 
Manschot? described the peripheral retinal 
histopathology in an autopsy specimen of a 
48-year-old patient with myotonic dystrophy. 
His examination was limited by severe post- 
mortem changes. There was marked atrophy 
of the external retinal layers and prolifera- 
tive folds of pigment epithelium which ex- 
tended into the retina. Hyaline material con- 
tinuous with the thickened lamina vitrea 
filled the spaces within the pigment epithelial 
folds. There were numerous drusen of 
sruch’s membrane. Based upon these find- 
ings, Manschot hypothesized that pigment 
epithelial proliferation was the first stage in 
the retinal abnormality of myotonic dystro- 
phy. However, his photomicrographs also 





Fig. 3 (Betten, Bilchik, and Smith). Photomi- 
crograph of peripheral retinal pigment epithelium 
showing areas of pigment degranulation (hema- 
toxylin-eosin, X720). 
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showed retinal degeneration in t= areas of 
pigment epithelial proliferation. 

Houbert and Babel’ studied au psy speci- 
mens fram two patients with my tonic dys- 
trophy. They found peripheral re nal degen- 
eration and intraretinal pigmenta-y prolifer- 
ation, as well as hyalinosis and m crothrom- 
bosis of the peripheral retinal vezzls. 

Burns’ found drusen of Brech’s mem- 
brane and central serous retinopzthy in an 
autopsy specimen from a patient with myo- 
tonic dystrophy. The other two histopatho- 
logic studies in the literature*? -eported no 
retinal. abnormalities. 

The pathologic features in oar case are 
generally similar to those described by Man- 
schot? and Houbert and Babel. a addition, 
we have observed areas of degrzrulation of 
an otherwise normal appearing retinal pig- 
ment epithelium and foci of pigrzented cells 
in the outer plexiform layer of th= macula. 

On the basis of our observaticrs, we can- 
not come to any definite conclusim concern- 
ing pathogenesis, The question which still 





OCTOBER, 1971 


Fig. 4 (Betten, Bilchik, and 
Smith). Photomicrograph showing 
a focus of pigment cells in the outer 
plexiform layer of the macula 
(hematoxylin-eosin, X720). 


remains is: Are these findings due to a pri- 
mary neuro-epithelial disorder or are they 
secondary to a pigment epithelial distur- 
bance? Another question is whether the reti- 
nal findings are indeed an intrinsic part of 
this multiphenotypic disease—i.e., myotonic 
dystrophy—or whether they are due to some 
other cause. 

Since many patients with myotonic dys- 
trophy take variable quantities of quinine 
during their life, is it possible that quinine 
may be responsible for the retinopathy ? The 
idiesyncratic and overdose ocular reactions 
to quinine are an amblyopia with optic nerve 
atrophy, narrowed arterioles, and markedly 
constricted visual fields.'? The pathogenesis 
of this toxic effect is not fully understood, 
but quinine, as discussed by Almeida? is 
thcught to either have a direct toxic effect on 
the retinal ganglion cells or an arteriolar nar- 
rowing effect leading to secondary retinal 
and optic nerve atrophy. 

Quinine, by similar or perhaps different 
pathophysiologic mechanisms, may produce 
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other manifestations, such as those reported 
here, when the drug is taken steadily over a 
long period of time. One possible mechanism 
may involve binding of quinine or one of its 
breakdown products to melanin, with the 
subsequent development of retinal degenera- 
tion. It is known, however, that quinine is 
rapidly absorbed, degraded, excreted, and 
not accumulated in the body.'* Yet, rapid 
handling and the lack of significant storage 
does not preclude sequestration of small 
amounts in selected tissues, e.g., the pig- 
mented tissue of the eye. In support of this 
mechanism, Potts’® found that quinine dihy- 
drochloride, as well as a whole host of other 
resonating aromatic compounds, is bound in 
vitro to uveal melanin granules. To the best 
of our knowledge, an in vivo study of the af- 
finity of quinine for melanin-containing tis- 
sue has not been done. 

The chemical similarity of quinine and 
chloroquine,'^ the large accumulated dose of 
chloroquine necessary to produce retinop- 
athy,’® and the somewhat comparable histo- 
pathology observed in chloroquine retinop- 
athy and our case (retinal localization dif- 
fers), further suggests to us that quinine 
may cause a tapetoretinal disease. 

Clinical and laboratory studies seem indi- 
cated to probe this area of speculation. In- 
vestigation of the drug histories of patients 
with myotonic dystrophy with and without 
pigmentary retinopathy should help resolve 
the issue. Also, studies of patients taking 
other long-term quinolones (e.g., quinidine, 
the isomer of quinine) might also be infor- 
mative. 


SUMMARY 


Gross examination of a surgically enu- 
cleated eye from a patient with myotonic dys- 
trophy disclosed pigment clumps in the retina 
anterior to the equator, Microscopic study of 
the peripheral retina showed extensive pig- 
mentary degeneration of the neuroepithelium 
and areas of proliferation and degranulation 
of the pigment epithelium. Rare foci of pig- 
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mented cells were observed in the macua. 
The possible role that quinine may have in 
producing this pigmentary retinopathy is d's- 
cussed. 
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CONGENITAL AMAUROSIS OF RETINAL ORIGIN 
(LEBER) 


WirLIAM C. Ep-warps, M.D., WiLLIAM D. Price, M.D., 
AND RooERICK MaAcpoNArLD, Jr., M.D. 


Loutsville, Kentucky 


In 1869, Leber? described a disorder 
which included: (1) congenital armurosis or 
highly imparied vision, (2) a fundus picture 
in infancy often showing marke“ discrep- 
ancy between this and the visua | function, 
and (3) a recessive heredity. Sutsequently 
an extinct, or nearly extinct, electroretino- 
gram was described.? The ocular *undus in 
infancy may be either normal or demonstrate 
diffuse fine pigmentation. The cor« ition of- 
ten progresses to abnormalities such as those 
seen in retinitis pigmentosa, 

The patients whose four case histories are 
described in this report are from a family of 
nine children. The mother was 36 vears of 
age when the last child was born. Tl ere was 
no known consanguinity. Neither parent de- 
scribed a family history of mental -etarda- 
tion or eye problems. The first five -hildren 
ranged from 16 to 21 years of age aad were 
not available for eye examinations. They 
were described as normal, however, and al- 
though two of them had minor dificulties 
with schoolwork, they passed all school vis- 
ual screening tests, obtained driver: licen- 
ses, and are gainfully employed without ocu- 
lar complaints. 

The four younger children all showed con- 
genital retinal blindness associated with 
varying degrees of other ocular defecs and 
mental retardation. In each of these cases, 
pregnancy and delivery were unremart.able. 
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CASE REPORTS 


In all four of the cases described below, 
the following studies were performed and 
the results were declared normal: complete 
blood count, urinalysis, urine for amino ac- 
ids, bilirubin, urine for reducing agents, and 
chromosomal karyotypes. Skull x-rays were 
also performed and these were also consid- 
ered normal. 


Case 1—This boy was born May 13, 1958. By the 
time he was six weeks of age, blindness was sus- 
pected by his parents. At three months of age he 
developed a "turned-in eye and jerking eye move- 
ments." He was first seen by our department at the 
age o: seven years. 

Ocular examination revealed normal eyelids with 
enophthalmos and minimal microphthalmos. Cornea, 
irides, and lenses were normal in appearance. Oph- 
thalmoscopy revealed normal disks with slightly at- 
tenuated arterioles (Fig. 1). A repeat examination 
at the age ot 10 years revealed a cataract in the left 
eye. Another examination was performed when he 
was 12 years of age revealed very fine retinal pig- 
mentation which was not described in the early ex- 
aminations. 





Fig. 1 (Edwards, Price, and Macdonald). Case 1. 
Left funcus illustrating attenuation of retinal arte- 
rioles and fine background pigmentation. 
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General physical examination revealed a child be- 
low the third percentile in height and weight with a 
borderline normal head circumference. There was a 
prominence along the sagittal suture. Muscle tone 
was generally increased. The remainder of the 
physical examination was unremarkable. An elec- 
troencephalogram revealed an irritative lesion in the 
left temporal area. Testing demonstrated low-nor- 
mal intelligence. An electroretinogram, performed 
when he was 12 years of age, was extinguished. 
Shortly after his seventh birthday he was enrolled 
in the Kentucky School for the Blind where his 
over-all performance has been termed adequate. 


Case 2—This boy was born April 29, 1960. 
Blindness was suspected by his parents at an early 
age. He was seen in consultation when he was five 
years of age. Ocular examination revealed en- 
ophthalmos. His right eye demonstrated a dense 
leukoma with adherent iris and flat anterior cham- 
ber. It was felt that this represented a perforated 
keratoconus. "The left pupil reacted sluggishly to 
light. A moderately dense left cataract was present. 
The fundi were poorly visualized, but the disks ap- 
peared pale. At seven years of age he was re-evalu- 
ated and found to have bilateral dense cataracts. 
The fundi could no longer be seen. 

General development was markedly delayed. The 
patient did not sit alone until the age of four years. 
Physical examination revealed a small child below 
the third percentile in height and weight. The head 
circumference was small with a prominence along 
the sagittal suture. Muscle tone was generally in- 
creased. The remainder of the physical examination 
was unremarkable. The only positive laboratory 
tests were a serum carotene level of 682 mg% and a 
blood sugar of 52 mg% reported at the age of five 
years. An electroencephalogram was moderately 
dysrhythmic. Evaluation at seven years of age re- 
vealed profound mental retardation. 


Case 3—This girl was born July 12, 1961. Blind- 
ness was suspected by her parents by the age of two 
months. She was first seen in consultation at the 
age of four years. Eye examination revealed no fix- 
ation or following of light. Enophthalmos and mi- 
crophthalmos were noted. The eyelids, corneas, ir- 
ides, and anterior chambers appeared normal. The 
pupils showed hippus, but no light reaction. There 
was peripheral spoking of the lenses with cortical 
opacities. The disks appeared pale. She was re- 
examined at the age of seven years and found to 
have bilateral dense cataracts with no visualization 
of the fundi. 

General development had been non-progressive 
after the age of one year. Physical examination re- 
vealed a small child with height, weight, and head 
circumference below the third percentile. There was 
generalized increased muscle tone, with the develop- 
ment of a positive Babinski sign on the right by 
seven years of age. The remainder of the physical 
examination was unremarkable. As in Case 2, blood 
chemistry revealed a markedly elevated serum caro- 
tene of 640 mg% and a blood sugar of 59 mg. An 
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Fig. 2 (Edwards, Price, and Macdonald). Case 4. 
This photograph illustrates marked attenuation of 
retinal arterioles consistent with amaurosis congen 
ita. The posterior pole appears normal. Adjacent is 
the abrupt commencement of the white punctate 
retinopathy. 


electroencephalogram revealed an irritative focus in 
the left frontal temporal region. Evaluation con- 
firmed the impression of profound mental retarda- 
tion. 


Case 4—This girl was born May 12, 1964. Blind- 
ness was suspected by the age of one month. She 
was first seen in consultation at the age of 14 
months. Eye examination revealed no fixation or 
following of light. Enophthalmos and minimal mi 
crophthalmos were evident. The eyelids, corneas, ir 
ides, anterior chambers, and lenses were normal 
Fundus examination revealed normal disks and vas- 
culature. Repeat eye examination at the age of fou 
years showed fundi with attenuated arterioles and 
many small, discrete, flat, white, punctate lesions at 
the equator (Figs. 2 and 3). Some were irregular 
in shape. When she was re-examined at age six 
years of age, the punctate lesions were found to be 
yellow-white in color and tended to be larger and 
more irregular. The fundus appeared similar to a 
case reported by Krill.’ 

This child’s general development was reported to 
be normal. Physical examination revealed height, 
weight, and head circumference below the third 
percentile. There was a prominence along the sagit- 
tal suture. In contrast to her three siblings, there 
was generalized hyporeflexia. An electroencephalo- 
gram showed an irritative focus in the left temporal 
region. An electroretinogram at the age of six 
years was extinguished. Evaluation revealed a prob- 
able low-normal intelligence. At the age of five 
years she was enrolled in the Kentucky School for 
the Blind where her progress has been good. 
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Fig. 3 (Edwards, Price, and Macde- ald). Case 4. 
Area of ‘eft fundus showing areas e white punc- 
tate retinepathy. 


DISCUSSION 


In Leber’s initial report’ of ths condition 
(1869), now termed amaurosis congenita, he 
described several children in am institution 
for the blind were he was the con-ilting oph- 
thalmologist. He noted that the at ected chil- 
dren were blind at birth or soor thereafter. 
The children also evidenced photcohobia and 
nystagmus. A most interesting “nding was 
that in the first few months of life no signifi- 
cant fundus abnormality could be seen. 
Later in ife these children usuall. developed 
a fine pigmentation of the fundus. A few de- 
veloped the typical bone spicule fo-mation of 
retinitis pigmentosa, whereas a small number 
retained apparently normal fund- Most of 
the patients, regardless of the background 
fundus picture, developed attenua ion of the 
arterioles and the appearance of »ptic atro- 
phy. Cataracts were noted in seme of the 
older patients. 

In the 100 years since Leber's r -port, oth- 
ers have added further relationsiz ps to the 
basic condition of congenital bh adness of 
retinal origin. A significant proportion of 
the affected individuals are now <nown to 
have keratoconus or keratoglobas.4* Al- 
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strom and Olson’ report an incidence of 
33% in their oldest age group. A small series 
by Gillespie® reports an incidence of 100%. 
Leber! himself reported the low incidence of 
only 196 in a series of cases in young pa- 
tients. Most authors feel the frequency of 
this association increases with age. 

Electroretinographic study of these chil- 
dren is found to be severely abnormal, either 
extinct or characterized by minimal re- 
sponses.^59:90!! The digito-ocular phenom- 
enon wherein blind children attempt manual 
retinal stimulation by pressure on their own 
globes is also seen in this condition.” 

The family in this report illustrates that 
true congenital blindness of retinal origin is 
evident in early infancy. In each of these 
four children, blindness was suspected by 
the age of three months, and as early as the 
age of six weeks in one. Unfortunately, only 
one of these children (Case 4) was seen by 
us while still an infant. At that time, how- 
ever, her fundus examination revealed no 
abnormality. The other three siblings had al- 
ready developed fundus changes consistent 
with early optic atrophy by the time their 
initial eye examination was performed. All 
three had varying degrees of arteriolar atten- 
uation associated with pale disks. One child 
(Case 1) has shown increasing fine pigmen- 
tation of the fundus without any clumping. 

Retinitis punctata albescens has been de- 
scribed as part of the broad group of tapeto- 
retinal degenerations. It has been suggested 
by Forsuis and Erikson™ that it is part of a 
continuum between congenital retinal blind- 
ness and retinitis pigmentosa. These investi- 
gators state, however, that there is no report 
of retinitis punctata albescens appearing in a 
patient whose siblings have congenital blind- 
ness of retinal origin, as is the case in this 
family. In Case 4 in this report, as well as 
the case cited by Krill,’ yellow-white spots 
are observed which are not necessarily re- 
lated to retinitis punctata albescens or fun-, 
dus albipunctatus. 

The three eldest children in this study 
have developed cataracts (Fig. 2). In Case 1, 
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a unilateral cataract was found on examina- 
tion at 10 years of age which was not present 
at the earlier examination when the child 
was seven years of age. In Case 2, cataract 
was present in one eye at the age of five 
years and was present bilaterally by the age 
of seven years. In Case 3, bilateral cataracts 
were developing at the age of four years and 
these had progressed to become dense by the 
age of seven years, Development of cataract 
seems related to age,9"" and our family 
confirms this concept. It is of interest that 
the two children who developed cataracts 
earliest are the two who are most severely 
retarded (Cases 2 and 3). 

In various reports of keratoconus and ker- 
atoglubus*$ it appears that this disorder, like 
cataracts, becomes more evident with in- 
creasing age. One of our patients (Case 2) 
showed the probable aftermath of perforated 
keratoconus in one eye, demonstrating very 
clearly that it is possible to have corneal de- 
generation together with a typical fundus 
picture of congenital amaurosis. 

Central nervous system disorders are vari- 
ably reported in congenital amaurosis of ret- 
inal origin. Dekaban and Carr!’ felt that 
since the eye was intimately related to the 
brain developmentally, significant central 
nervous system defects might also be ex- 
pected to occur with this entity. They pre- 
sented seven affected children from four 
families and found only one to be normal 
mentally. Thee had epilepsy and two had ab- 
normal electroencephalograms. Incidence of 
mental retardation and  neuropsychiatric 
problems has ranged in various reports from 
13% to 3396.* Some larger studies have ex- 
cluded mentally retarded subjects and those 
with neuropsychiatric problems.® In this re- 
port, two of the four children affected are 
severely retarded (Cases 2 and 3), but all 
four of the children had abnormal electroen- 
cephalograms. Three of the children also 
demonstrate muscular hypertonicity while 
Case 4 demonstrates muscular hypotonicity. 

In this family, the most severe eye prob- 
lems (i.e., cataracts, keratoconus) were asso- 
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ciated with profound mental retardation. 
'The other two children, both of whom who 
are functioning well at the Kentucky School 
for the Blind (Cases 1 and 4), have clear 
media and minimal structural changes of an- 
terior ocular segments. Waardenburg and 
Scappert-Kimmijser!? made similar obser- 
vations are made in their report of three sis- 
ters. However, there are several articles in 
which this parallel 1s not seen. Of the six re- 
tarded children presented by Dekaban and 
Carr none had significant structural 
changes of the globe at the time of examina- 
tion. In a family described by Gillespie,’ 
four members had marked structural 
changes in the form of significant keratoco- 
nus, but none was mentally retarded. This 
points out the variability of expression of 
the gene of congenital retinal blindness, not 
only between affected families, but also 
within the affected families. 

There have been several histopathologic 
descriptions of eyes with a clinical diagnosis 
of congenital retinal amaurosis. Aubineau™ 
mentioned disorganization of the outer gran- 
ular layer with loss of the receptive elements. 
He also described alteration of the pigment 
epithelium with pigment migration into the 
retina, thinning of the retina, and pro- 
nounced atrophy of the choriocapillaris. 
Sorsby and Williams? described *non-char- 
acteristic extensive degeneration of all reti- 
nal layers" in a 16-year-old patient. These 
authors felt that histopathologic examination 
of material from a younger patient would be 
needed to incriminate a specific retinal layer. 
Babel noted two specimens with extensive 
degeneration of' the neuroepithelium and 
atrophy of the choroid in one eye.'5 What 
appeared to be an agenesis of rods only was 
described by Vrabec.* Waardenburg* re- 
ported an essentially normal neuroepithelium. 
In another paper, Gillespie? found a retina 
with no perceptive elements and peripheral 
areas with pigment migration, gliosis, and 
destruction of Bruch's membrane. In the 
posterior pole no rods or cones were seen, 
instead there was a “layer of cuboidal cells." 
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Congenital amaurosis of retiral origin is 
well accepted as a genetic entity. This family 
is compatible with the generally recognized 
autosomal recessive mode of inheritance. 

There has been one instance o autosomal 
dominant inheritance reported, Sorsby and 
Williams? described a family in which mem- 
bers of three successive generat ns demon- 
strated congenital amaurosis of retinal ori- 
gin. 

Of interest is the report by Wsardenburg 
and Shappert-Kimmijser? of a family in 
which both parents were affecte: with con- 
genital amaurosis of retinal origir. They had 
two children, one boy and one gzrl, both of 
whom had normal eyes. These a:thors state 
that multiple alleles may be invchved in de- 
termining the expression of congenital reti- 
nal blindness. This might explam the vari- 
ability of expression between affected individ- 
uals. 

Forsuis and Erickson"! feel thet congeni- 
tal amaurosis of retinal origin ard retinitis 
pigmentosa represent a continuum of tapeto- 
retinal degenerations. They suggest, from 
their studies of tapetoretinal degenerations 
on the Aland Islands, that the varicus degrees 
of expression in that population may be due 
to a single genetic mutation huadreds of 


years ago. 
SUMMARY 


A family with four affected sib ings dem- 
onstrates the variability of the fundus pic- 
ture seen in congenital amaurosis of retinal 
origin. The four siblings in tiis study 
showed early severe decrease in visual func- 
tion and attenuation of retinal arterioles. Of 
the two children who could be tested, both 
showed an extinguished electroretinogram. 
Two of the siblings revealed j» gmentary 
changes of the retina. The unuswal occur- 
rence of a white punctate retinopz hy in one 
child is thought to be part of the spectrum of 
congenital amaurosis. Three of the four sib- 
lings showed lenticular opacities and one 
demonstrated corneal degeneraton. The 
progressive nature of both the fumdus find- 
ings and the lens opacities in this syndrome 
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is evident in this study, as is the association 
of mental retardation and congenital retinal 
bindness. Finally, this family illustrates the 
variability of both ocular and central ner- 
vous system defects in a sibship with diverse 
phenotypic expressions of this disorder. 
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PERIPHERAL RETINAL ALBINOTIC SPOTS 


DONALD A. SCHLERNITZAUER, M.D., AND W. RicHarp GREEN, M.D. 
Baltimore, Maryland 


The pigment epithelium of the retina 1s 
one of the most reactive structures of the 
eye, and alternations in it are commonly seen 
in diseases and degenerative processes in the 
eye. The purpose of this report is to record 
the observation of a retinal pigment epithe- 
lial abnormality noted in the Eye Pathology 
Laboratory of The Johns Hopkins Hospital. 

The abnormality was noted during the 
routine processing of autopsy eyes. One eye 
was from a 59-year-old white man who died 
of squamous cell carcinoma of the esopha- 
gus, while the other eye was from a 64-year- 
old white man who died from complications 
of atherosclerosis. After the eyes were 
opened, it was noted that a round area of hy- 
popigmentation was located inferonasally at 
the equator in one eye, and inferotemporally 
at the equator in the other. In each case, the 
fellow eye did not show similar abnormali- 
ties. The involved areas were characterized 
by a loss of pigmentation, a more distinct 
choroidal pattern, and by fairly well demar- 
cated borders (Fig. 1). There was no juxta- 
posed area of pigmentary hyperplasia as is 
usually seen in old chorioretinal scars. 

In each eye, only a single area was so in- 
volved. The spot measured 4 mm in diameter 
in one eye, and 4.5 mm in diameter in the 
other. Except for peripheral cystoid degen- 
eration in both of the eyes and cobblestone 
degeneration in one eye, no other gross ab- 
normalities were noted. 

On microscopic examination of the in- 
volved areas, the cells of the retinal pigment 
epithelium were slightly flatter than in the 
uninvolved areas, as were the nuclei of the 
involved cells. These flattened cells had lost 
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virtually all of their pigment granules. The 
few remaining pigment granules at the bor- 
ders of the lesions appeared to have the lan- 
cet shape characteristic of the retinal pig- 
ment epithelium. A Fontant stain showed 
only the pigment which was obvious with 
other stains. In the areas directly bordering 
the lesion, the cells of the retinal pigment ep- 
ithelium appeared entirely normal, the tran- 
sition being a rather abrupt one (Fig. 2). 
Bruch’s membrane, the choriocapillaris, and 
the remainder of the choroid directly underly- 
ing the lesions appeared normal. The overly- 
ing receptor elements and remaining retina 
were also normal. In one eye, drusen of 
3ruch’s membrane were present in the hypo- 





Fig. 1 (Schlernitzauer and Green). Gross photo- 
graphs of the hypopigmented area noted in two 


autopsy eyes. Top: Eye of 59-year-old 
Bottom: Eye of 64-year-old man. 


man, 
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Fig. 2 (Schlernitzauer and Green). Photographs 
of the retinal pigment abnormality. Top: Overall 
view showing the extent of the lesion (arrows in- 
dicate the borders) (PAS, x45). Center: Higher- 
power view of the border of the lesion, showing 
the abrupt transition from normal-appearing retinal 
pigment epithelial cells to the abnormal cells 
(arrow) (hematoxylin and eosin, X575). Doston: 
View of the center of a lesion showing the some- 
what flattened retinal pigment epithelial cells which 
lack pigment and which rest on a normal-«ppear- 
ing Bruch’s membrane and choriocapillaris (hema- 
toxylin and eosin, X800). 
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pigmented area as well as in the uninvolved 
areas. The remainder of the eye was normal 
in both instances, except for mild arteriolar- 
sclerosis of the retinal and choroidal vessels, 
and the peripheral cystoid degeneration and 
cobblestone degeneration noted above. 

Although we are unable to make a clinico- 
pathologic correlation at present, the clinical 
appearance of such focal areas of hypopig- 
mertation might be similar to those depicted 
in Figure 3. These lesions were observed in 
six of 842 individuals examined during a 
mass screening of members of a small Mary- 
land community.! 


DISCUSSION 


In 1921, Kraupa? reported on a variety of 
funcus lesions and he included a clinical 
drawing of a peripheral lesion which appears 
to be exactly the same as those we have ob- 
served. He was of the opinion that the lesion 
was most likely due to an acquired defect in 
the retinal pigment epithelium. In the same 
paper, however, he reported the occurrence 
of coasiderably smaller areas of pigment ab- 
normality in the periphery, and he consid- 
ered these to be probable congenital defects 
in the retinal pigment epithelium. 

The unexplained absence of pigment 
granues in the retinal pigment epithelium 
was noted by Klien? in 1958 and was termed 
"depigmentation in situ." This designation 
was also used by Kurz and Zimmerman* in 
1962 when they reported on vagaries of the 
retinal pigment epithelium. The process de- 
scribec by Klien, however, was in relation to 
diseases of the macula, and her paper does 
not note the occurrence of “depigmentation 
in situ” in the periphery. The histologic find- 
ings she described, however, are very similar 
to those reported in this paper. Klien sug-' 
gested that this process—in which she had 
noted gradually expanding, ill-defined areas 
in which the choroidal vasculature became 
increasingly distinct over a period of months. 
to years—may be a precursor of senile mac- 
ular degeneration. 

Wher areas of hypopigmentation occur in 
the periphery, on the other hand, as in the 





Fig. 3 (Schlernitzauer and Green). Photographs of the peripheral fundus in six patients showing well 
demarcated, hypopigmented spots in which the choroidal vascular pattern is more prominent. 
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two cases reported here, it is diffcult to pro- 
ject therr evolution into any of the known pe- 
ripheral lesions. Light microscopic evalua- 
tion of our specimens also leaves unan- 
swered the question of the possible etiology 
of these changes. One of the more likely 
etiologies, perhaps, would be a lecalized vas- 
cular insufficiency, but no evidence has been 
found thus far to support this cc: jecture. 

Realizing that in our two cases tae develop- 
ment of the lesion had not been observed 
clinically. one cannot exclude the possibility 
of a congenital defect in the retinal pigment 
epithelium. It would therefore seem that un- 
til their pathogenesis has been ascertained it 
would be mere suitable to use a term such as 
“peripheral retinal albinotic spots’ to refer 
to this interesting (although perha»s not too 
significant) lesion of the retinal pigment epi- 
thelium. 


SUMMARY 


A peripheral area in the retina pigment 
epithelium which was essentially devoid of 
pigment granules was noted during the rou- 
tine processing of two autopsy eyes A light- 
microscopic description of the abnormality is 
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presented, but no conclusion as to the etiol- 
ogy of the lesion is offered. Since the possi- 
bility exists that these lesions are congenital 
rather than being degenerative, it is sug- 
gested that they be termed “peripheral reti- 
nal albinotic spots" to distinguish them from 
histologically similar lesions which have been 
observed to develop in the posterior pole by a 
process that has been termed “depigmenta- 
tion in situ.” Probable clinical counterparts 
of the peripheral retinal lesions reported 
here have been observed. 
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EFFECTS OF TOXOPLASMA GONDII TOXIN ON THE RABBIT EYE 
M. J. Hocan, M.D., AND G. B. Moscuint, M.D. 


San Francisco, California 
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O. Zarpi, M.D. 


Rome, 


Weinmann and Klatchko! first observed in 
1950 that a toxin probably is present in the 
peritoneal fluid of mice previously infected 
with the RH strain of Toxoplasma gondii. 
They gave an intravenous injection of 0.1 ml 
of supernatant fluid from centrifuged peri- 
toneal exudate to healthy Swiss mice. This 
resulted in severe respiratory symptoms, con- 
vulsions, and death. However, a dose of five 
times this amount injected intraperitoneally 
was tolerated by the mice. 

Weinmann? later observed this toxin had 
no hemolytic or anticholinesterase activity 
and no antigenic properties and that it was 
thermostable. He also demonstrated that a 
similar ascitic fluid induced by chemical 
(lactic acid) or biologic (killed streptococci, 
tumor grafts) means produced no disease 
when injected intravenously in mice. 

Varela and co-workers? believed that the 
toxic action of the centrifuged fluid resulted 
from the presence of a substance resembling 
the diethyl-amide of p-lysergic acid, while 
Pettersen* believed that the toxic effect was 
nonspecific and that it was caused by sub- 
stances that originated in the mice. 

According to Nozik and O'Connor,* the 
lethal effects produced in mice by the super- 
natant fluids from  Toxoplasma-induced 
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mouse peritoneal exudates can be positively 
correlated with the viscosity and surface-ten- 
sion characteristics of this fluid. 

Zardi recently was able to obtain and re- 
port on a purified preparation of the toxin of 
Toxoplasma gondii by a newly developed 
method. This toxin was found to have the 
biologic actions of a true toxin. We are re- 
porting here some clinical and histologic 
studies of the effects of this toxin on the rab- 
bit eye after it was injected into the anterior 
chamber and the vitreous humor, 


MATERIALS AND METHODS 


Preparation of toxin and control —Two- 
month-old white Swiss mice, each weighing 
about 20 g, were injected intraperitoneally 
with 15 million organisms of the LP strain 
of Toxoplasma gondii, This strain originally 
was isolated from the hypothalamus of a 
newborn hydrocephalic human infant and 
was maintained in mice by intraperitoneal 
inoculation. The virulence and antigenic 
properties of this LP strain are similar to 
those of the RH strain. After five days the 
peritoneal exudate was removed and sub- 
jected to ultracentrifugation at 31,000 X G. 
The supernatant fluid containing the toxin 
was adsorbed with trypsinized anti-mouse 
guinea pig spleen cells in order to remove 
proteins of mouse origin. The nitrogen con- 
tent of the supernatant fluid measured by the 
micro-Kjeldahl method was 2.45 g/100 ml 
before the adsorption and 1.86 g/100 ml af- 
terward. No mouse protein could be detected 
in this supernatant fluid by immunodiffusion 
against rabbit anti-mouse serum. The fluid 
was lyophilized at — 30°. and then resus- 
pended to a concentration of 400 mg/ml in 
sterile distilled water buffered with phos- 
phate at pH 7. The solution was then dia- 
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TABLE 1 


SCHEDULE OF ENUCLEATION IN |? RABBITS 
RECEIVING ANTERIOR CHAMBER IXOCULATION 


Time Elaz sing before 


No. Rabbits Sacrificin; (in days) 

3 Retamed 

3 i 

3 1 

3 lá 

2 > 

1 3 

1 4 

2 7 

1 27 


lyzed through one-fourth inch Visking tub- 
ing against the same amount of distilled wa- 
ter; this procedure was repeated three times. 
The dialysate at the end of this procedure 
was tripled in volume: it was again lyophi- 
lized, then resuspended at a conceatration of 
400 mg/ml in distilled water buffered with 
phosphate at pH 7. The solution had a vis- 
cosity of 1.23 centipoises at 20°C. 

The same procedure was adoptec for prep- 
aration of the control peritoneal exudate 
which was produced by injecting 0.5 ml of 
sterile culture broth, 0.5 ml of a lution of 
sterile tapioca powder at the concentration of 
1.0g/100 ml or 0.2 ml of a strepto-occal ex- 
tract prepared in the following was : five bil- 
lion beta hemolytic streptococci per ml of 
sterile distilled water were heated for 15 
minutes at 100°C and then centrifugated at 
2000 X G for 20 minutes. The supernatant 
was injected into the peritoneal cavity. The 
control peritoneal exudate was centrifuged, 
adsorbed and lyophilized as described for the 
Toxoplasma induced exudate. The lyophi- 
lized powder was dissolved at a concentra- 
tion of 400 mg per 100 ml in sterile distilled 
water buffered with phosphate at pE 7. 

There was no difference in the morphol- 
ogy of the cells of the exudate procuced by 
Toxoplasma gondii and that prodaced by 
broth, tapioca or streptococcal extract. No 
mouse proteins were detected in the control 
peritoneal exudate after absorption with 
trypsinized anti-mouse guinea pig spleen 
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cells, when tested by immunodiffusion with 
rabbit anti-mouse serum, 

Anterior chamber | injection—Nineteen 
pigmented rabbits, each weighing about 2.5 
kg, were inoculated with 0.1 ml toxin in the 
anterior chamber of the right eye and with 
0.1 ml of control fluid in the left eye. The 
eves were enucleated according to the sched- 
we shown in Table 1. 

The rabbits were anesthetized with pento- 
barbital sodium and given a retrobulbar in- 
jection of carbocaine in 1.5% solution. A 7-0 
black silk suture was placed intracorneally 
near the upper limbus, and a 27-gauge needle 
then was passed through an intracorneal 
track, superficial to the suture, into the ante- 
rior chamber. Aqueous humor was removed 
and replaced with 0.15 ml of toxin or control 
fluid. As the needle was withdrawn from the 
chamber, the intracorneal suture was tied, 
preventing loss of fluid. The rabbits were 
examined daily with a flashlight, ophthal- 
mcscope and slit lamp microscope. 

Vitreous injection—T wenty rabbits were 
inoculated with 0.1 ml of toxin in the vitre- 
ous of the right eye and with 0.1 ml of con- 
trol fluid in the left eye. The eyes were enu- 
clested according to the schedule shown in 
Table 2. The rabbits were anesthetized, and 
the anterior chamber was emptied of aque- 
ous humor with a syringe and 27-gauge nee- 
dle. Using another syringe and 27-gauge 
needle, the toxin and control fluids were in- 
jected either into the anterior or posterior 
vitreous through a puncture in the superior 
pars plana region. A silk suture was inserted 
at the injection site for identification at the 
time of histologic study. The rabbits were 
examined daily with the slit lamp and oph- 
thalmoscope. : 

All eyes were enucleated shortly after sac- 
rifice, fixed for 48 hours in neutral 1096 for- 
malin solution and washed for 24 hours in 
running tap water. Large nasal and tiny tem- 
poral calottes were then removed and the. 
eyes were processed in the usual manner in 
parafan. Step sections were studied at vari- 
ous levels in the two calottes and the central 
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portion. Mallory and van Gieson stains were 
applied to some sections, but routine sections 
were stained with hematoxylin and eosin. 
Occasionally, sections from the eyes given 
an anterior chamber injection were stained 
with PAS to show the changes in the iris 
and deep corneal stroma. 


RESULTS 
CLINICAL FINDINGS 


Anterior chamber injection of toxin— 
Within three to six hours there was some 
chemosis with cells and flare and a fibrin clot 
in the anterior chamber. This increased up to 
24 hours and,was accompanied by a variable 
amount of corneal edema. Posterior syn- 
echias of the iris to the lens invariably oc- 
curred. The signs persisted for three to four 
days, then slowly subsided. By the seventh to 
tenth day the inflammation was gone and 
synechias, iris atrophy and anterior subcap- 
sular cataractous changes in the lens were 
observed. Glaucoma and keratectasia oc- 
curred in one-third of the eyes. 

Control eyes—The control eyes showed a 
mild iridocyclitis for one to two days and 
then became quiet. 

Vitreous injection of toxin—Within 24 
hours there was some iridocyclitis but no fib- 
rin clot or chemosis. The anterior or poste- 
rior vitreous showed a gray, hazy opacifica- 
tion so that the retina was difficult to see. 
This grayness often was more intense in the 
inferior vitreous. In a few eyes, small vitre- 
ous hemorrhages occurred because of the cil- 
iary body necrosis. The vitreous haze usu- 
ally cleared during the subsequent one to two 
weeks, at which time there were pigmented 

.chorioretinal scars. The scars were usually 
more severe inferiorly, but quite often they 
were found to be diffuse. A cataract secon- 
dary to the inflammation developed in eight 
eyes. 

- Control eyes—The control eyes showed 
some cells in the vitreous and a few tiny 
hemorrhages, but there was no important in- 
flammatory reaction and the vitreous re- 
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TABLE 2 


SCHEDULE OF ENUCLEATION IN 20 RABBITS 
RECEIVING VITREOUS INOCULATION 








Time Elapsing before 


No. Rabbits Sacrificing (in days) 
2 Retained 
3 
3 1 
3 13 
2 2 
1 3 
1 4 
; 15 
; 20 
; 25 


mained quite clear. Slit lamp examination of 
the anterior eye was always negative. 


HISTOPATHOLOGIC FINDINGS 


Anterior chamber injection of the toxin. 
The following changes were seen in eyes re- 
moved 12 hours to three days after inocula- 
tion. Within 12 hours there was a diffuse or 
localized keratoconjunctivitis and episcleral, 
scleral and trabecular inflammation. These 
tissues showed edema and infiltration of 
polymorphonuclear leukocytes. Some eyes 
showed a large fibrin clot containing poly- 
morphonuclear leukocytes in the anterior 
chamber. 

The anterior iris layers were involved ear- 
liest (Figs. 1 and 2). There was stromal 
edema and the melanocytes were swollen and 
rounded. The vessels were quite congested 
and their lumina often were occluded by 
thrombi (Fig. 1). The vascular endothelial 
cells were swollen and pale; their nuclei 
were absent or stained poorly. The vessel 
walls also showed edema and disruption 
(Figs. 1 and 2). Hemorrhage into the stroma 
of the pupillary and ciliary portions of the 
iris and into the stroma of the ciliary pro- 
cesses was frequent (Fig. 1). Polymorpho- 
nuclear leukocytes often were seen in the an- 
terior half of the edematous stroma. The ep- 
ithelial layers of the posterior iris and ante- 
rior ciliary body almost always showed 





Fig. 1. (Hogan, Moschini, and Zardi). Acute iritis with stromal necrosis, hemorrhage, and degeneration 
of the posterior epithelial layers (100). 
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Fig. 3 (Hogan, Moschini, and Zardi). Acute cyclitis with necrosis of the ciliary processes, vascular 
destruction, thrombosis and stromal hemorrhage. There is marked destruction of the epithelial layers with 


pigment dispersion (40). 


edema and degeneration and frequently were 
separated from the stroma. 

Many eyes showed similar vascular and 
stromal changes in the ciliary body. Hemor- 
rhage was frequent in the disintegrating cili- 
ary processes and posterior chamber. In 
some eyes the stromal and epithelial necrosis 
in the ciliary body was so marked that only 
engorged, thrombosed vessels remained. 
Pigment from the disintegrated stromal me- 
lanocytes and epithelium was dispersed in 
fine granules through the affected stroma 
and ciliary processes (Figs. 3 and 4). 

Cataract occurred in many eyes, but the 
changes are believed to be caused by the ad- 
jacent inflammation. Reparative changes 
were found after the first three days. The 
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anterior third of the iris stroma became less 
vascular and more fibrosed, and a character- 
istic group of large, rounded pigmented mac- 
rophages or damaged melanocytes occupied 
this area (Fig. 5). The ciliary body showed 
marked degenerative changes in the pro- 
cesses and stroma with pigment dispersal in 
the posterior chamber (Fig. 6). 

Vitreous injection of toxin—The follow- 
ing changes were seen in eyes removed 12 to 
36 hours after inoculation : 

1. Anterior vitreous injection—lf{ the 
Toxoplasma toxin was placed in the anterior 
vitreous, a short distance behind the lens, the 
principal effects in the ciliary body was simi- 
lar to those after anterior chamber injection. 
The retinal changes varied; in some areas 





Fig. 2 (Hogan, Moschini, and Zardi). Same as Figure 1. Destruction of the vessel walls, stromal hemor- 


rhage, pigment and stromal cellular destruction (X 100). 
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Fig. 4 (Hogan, Moschini, and A Same as Figure 3, showing the icd and eae pus 
(X100). 


3 
he d 






X CET. 
g 


WE t: fyt 
D es » 
C fes 


Tue 


Y Nri g N 





VOL. 72, NO. 4 





a o 


a. " ais 


Fig. 6 (Hogan, Moschini, and Zardi). Healed iris and ciliary body lesions. There is severe damage to the 
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ciliary processes with loss of epithelium and blood vessels (22). 


the innermost layers of cells and nerve fiber 
layer were severely damaged and infiltrated 
with polymorphonuclear leukocytes and 
lymphocytes being replaced by scattered in- 
flammatory cells. In other areas the entire 
retina including the pigment epithelium 
showed severe destruction. The nuclear lay- 
ers were swollen, and their nuclei were more 
basophilic. The outer segments of the recep- 
tors were replaced by a granular debris and 
the pigment epithelial cells were swollen, 
misshapen and dislodged from their normal 
position (Fig. 7). 

The choroidal vessels were distinctly con- 
gested, and the stroma frequently contained 


hemorrhages. In the posterior eye the retinal 
vessels showed few changes; there was no 
congestion and very little infiltration with in- 
flammatory cells. After the first two to three 
days there was no progression of the inflam- 
matory process and formation of chorio-reti- 
nal scars soon became apparent (Fig. 8). 

2. Posterior vitreous injection—In most 
eyes the injection was at a site just posterior 
to the center of the vitreous. In these eyes, 
the changes were localized to the choroid and 
retina, except for ciliary congestion in a few 
eyes. The changes in the retina and choroid 
were identical to those seen when the injec- 
tion was made into the anterior vitreous, ex- 





«—«« 


Fig. 5 (Hogan, Moschini, and Zardi). Late reparative phase in the iris. There is stromal and epithelial 
pigment cell loss, and stromal scarring. Some vessels have been obliterated, while others have a reduced 


caliber (50). 
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Fig. 7 (Hogan, Moschini, and Zardi). Acute chorioretinitis. The retina shows marked cellular destruction 
with hemorrhage. The pigment epithelmn is degenerating. The choroid shows marked congestion and some 
stromal hemorrhage (100). 





Fig. 8 (Hogan, Moschini, and Zardi) Healed chorioretimal lesion. The retina shows marked degenerative | 
changes and is united to the choroid by cellular scar tissue. The internal choroid also shows some scarring 


(X64). 
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cept for involvement of the vessels on the in- 
ner retinal surface and disc region. These 
vessels showed more congestion and perivas- 
cular polymorphonuclear leukocytic infiltra- 
tion. In the healed stage, a variable amount 
of retinal and choroidal destruction with scar 
formation was seen. 

The amount of involvement of the retina 
and choroid seemed to depend on the exact 
placement of the injected fluid and the even- 
tual distribution of the toxin ; the entire area 
of these two tissues rarely was involved. 

Control eyes—All of the control eyes were 
unremarkable. Some inflammatory cells were 
observed in the vitreous for two to three 
days after vitreous injection of the control 
fluid. 


DISCUSSION 


The histologic findings in these eyes show 
that when this product of Toxoplasma gon- 
dii-induced peritoneal fluid is injected into 
the rabbit eye the vascular and cellular 
effects suggestive of a real toxin are ob- 
served. In common with other known toxins, 
this preparation produces an irreversible al- 
teration of the cell structure either by 
changes in the cell membrane or cell metabo- 
lism. It is well known that every toxin has a 
different mechanism of action. Pappen- 
heimer,’ for instance, has accumulated evi- 
dence that the toxicity of diphtheria toxin 
results from its interference with the cyto- 
chrome system of the cells of susceptible ani- 
mals. The toxin of Clostridium perfringens 
is a lecithinase, an enzyme which cleaves 
phospholipid substrates to yield phosphoril- 
choline and diglycerides, thus altering the 
cell metabolism.* 

e In the present series of experiments, the 
vascular endothelium of the iris and ciliary 
body was found to be most severely affected. 
The vascular changes were characterized by 
thrombosis and disruption of the vessel 
-walls. The dose of toxin administered here 
probably is greatly in excess of that which 
` would be produced by the Toxoplasma orga- 
nisms in the ordinary toxoplasmic lesion. 
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Nevertheless, the cytologic effects on the 
cells is similar to that seen in tissue cultures 
where nonparasitized cells are affected by 
some product of the proliferating organisms. 

The ocular tissue changes produced by the 
toxin injected into the vitreous are similar to 
those seen in toxoplasmic infections of the 
retina, It may be that the severe necrosis that 
occurs in toxoplasmic infections is caused by 
the liberation of toxoplasma toxin. 

The elucidation of the biochemical mecha- 
nism of the action of Toxoplasma gondii 
toxin was not among the aims of our report; 
further studies are required in this area. 


SUMMARY 


A toxic material was prepared from Tox- 
oplasma-infected peritoneal fluid of white 
mice by ultracentrifugation, absorption with 
anti-mouse guinea pig spleen cells, and re- 
peated lyophilization and dialysis against 
distilled water. It was finally suspended in 
distilled water as a clear, nonviscous sterile 
solution. Control peritoneal fluid was pro- 
duced by peritoneal injection of sterile broth, 
tapioca, or streptococcal extracts and treated 
in the same way. Anterior chamber and vit- 
real injection of this toxin produced necrosis 
of the vascular endothelium of the iris and 
ciliary body. It also destroyed fibroblasts, 
melanocytes, neuronal and glial cells, and 
bleeding occurred as a result of vascular 
changes. Control fluids produced no such 
changes. The cellular effects are those of a 
toxin and are similar to the necrotizing le- 
sions seen in acute toxoplasmosis, 
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OPHTHALMIC MINIATURE 


Every schoolboy knows that the termination -itis indicates inflamma- 
tion, and it 1s rather a shock to those of them who become medical 
students, when they start pathology, and have inflammation descrihed 
to them in great detail, te find that a lot of -itises (or itides) are by no 
means inflammatory. It = not merely conditions like chronic nephritis, 
appendicitis, and cholecystitis, which (though they commonly have no 
persisting inflammatory dement) have at least the excuse that they are 
usually the sequelae of active inflammation, but there are conditions such 
as osteoarthritis, osteitis ceformans, and osteitis fibrosa cystica in which 
there is no pretence of any inflammatory element. It is all very confusing 


for the student. 


The odd thing is that etymologically speaking osteoarthritis is just 
as correct as peritonitis. To quote O.E.D.: “Greek itis, properly form- 
ing the feminine of (certain) adjectives, but often used substantively 

. as in Lake Asphaltis; (also) in Greek, used to qualify (disease) 
of the joints, etc." So in saying osteoarthritis, we are, strictly speaking, 
indicating the presence only of disease of bone and joint together, not 


of inflammation. 


This piece of history should not, however, have any influence at all 
on our opinions as to present usage. We have established that -itis 
refers to inflammatory conditions, and we ought to stick to this. At 
least it is unlikely that aayone will knowingly coin any new nonin- 
flammatory uses. Where taere are sound alternatives, as with osteitis 
deformans and cystica, we ought to prefer them. Where it is possible 
without confusion, we might encourage a shift to the neutral -os7s— 
perhaps even osteoarthrosts. For old scarred organs, we might prefer 
such a term as fibrosis of the appendix to the implication of chronic in- 
flammation. It is a mistake to try to reform a language overnight, but 
there is no harm in encouraging a process of attrition. 


Reflections of a Lexicographer 
Lancet, 1971 


ANEURYSM OF THE OPHTHALMIC ARTERY WITH DRUSEN 
OF THE OPTIC NERVE HEAD 


RicHarp D. CuNNINGHAM, M.D., AND J. Jav SEWELL, M.D. 


Temple, Texas 


Drusen (hyaline bodies) in the optic nerve 
head may be responsible for defects in the 
visual fields,’ and rarely, they are associated 
with tumors and other diseases of the intra- 
cranial structures.** Although extensive in- 
vestigation usually seems unnecessary when 
hyaline bodies accompany visual field de- 
fects, some authors?-* have emphasized diag- 
nostic discretion in these patients. The 
following report illustrates how an aneurysm 
of the ophtkalmic artery might have been 
overlooked because of the presence of dru- 
sen in the optic nerve head. 


CASE REPORT 


A 37-year-old woman had excellent health until 
May, 1967, when she began to have episodes of 
blurred vision with a “skim” over her eyes. In 
July, 1967, she experienced a period of complete 
amaurosis of the left eye, followed by a gradual re- 
turn of diminished vision. During that episode, she 
was seen at another hospital and was told that she 
had optic atrophy and drusen of the optic nerve 
head. Her visual acuity progressively decreased, and 
she reported to Scott and White Clinic for the first 
time on November 28, 1967. 

When she was first examined, visual acuity in 
the right eye was 20/20, and in the left, 20/70 with 
correction. The pupils were equal in size, but a 
Marcus Gunn pupillary response was noted in the 
left eye. Intraocular pressure was 14 mm Hg in each 
eye. The visual field examination of the left eye re- 
vealed a superior altitudinal defect with an arcuate 
scotoma extending inferiorly from the blind spot. 
The right eye had a relative superior arcuate sco- 
toma (Fig. 1). Muscle balance and ocular rotations 
were normal. Numerous hyaline bodies were seen in 
both optic disks, and the left optic disk was moder- 
ately atrophic (Figs. 2 and 3). Spontaneous venous 
pulses were absent bilaterally. Hertel exophthalmo- 
metry was 12 mm Hg in both eyes. Retinal artery 
pressures were not recorded preoperatively. 

The results of general medical and neurologic 
examinations were not remarkable. Kline, Kahn, 
and VDRL serologic tests were negative. The 
erythrocyte sedimentation rate ( Wintrobe) was 30 
mm in one hour, with a hemoglobin concentration 
ef 13 g/100 ml. Glucose tolerance was within 
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normal limits. An electroencephalogram and skull 
roentgenograms, including optic foramina views, 
did not demonstrate abnormalities, Percutaneous 
transfemoral selective left carotid angiography re- 
vealed a saccular aneurysm of the proximal portion 
of the left ophthalmic artery, beginning at the ante- 
rior aspect of the carotid siphon. The aneurysm had 
a wide mouth, a diameter of 4 mm, and was 10 mm 
in length (Fig. 4). A selective right carotid angio- 
gram was interpreted as normal. 

On December 4, 1967, a Silverstone clamp was 
applied and closed on the left internal carotid ar- 
tery. Postoperatively, the only neurologic change 
was a transient blepharoptosis of the left eyelid. 
The clamp was removed on April 17, 1968. Oph- 
thalmic examination on August 1, 1968, did not 
show progression of the visual field defects. The 
visual acuity in the right eye was 20/20, and in the 
left eye, 20/40-1. Ophthalmodynamometry revealed 
measurements of 76/28 mm Hg in the right eye and 
16/5 mm Hg in the left eye. Intraocular pressure 
remained normal (14 mm Hg in each eye). The 
atrophy of the left disk was unchanged. A follow- 
up examination on February 5, 1970, did not reveal 
additional findings. 


COMMENTS 


Aneurysms rarely occur in the ophthalmic 
artery—only 30 cases have been reported 
previously, and almost all of these lesions 
arose from the junction of the internal ca- 
rotid and ophthalmic arteries. Most patients 
had visual field defects and decreased vision. 
The symptoms progressed slowly, and the 
course of the disease usually was benign.’ 

Drusen in the optic nerve head occur spo- 
radically or in a heredofamilial, irregular 
dominant pattern based on an autosomal 
gene.^? These hyaline excrescences have ac- 
companied angioid streaks in pseudoxan- 
thoma elasticum, corneal dystrophy, juvenile 
diabetes mellitus, Friedreich's ataxia, status 
dysraphicus, pituitary tumor, meningioma, 
and Wilson's disease.5? They are also 
found in the atrophic optic nerves of pa- 
tients with glaucoma, retinitis pigmentosa, 
and syphilis. No other report of drusen in 
the optic nerve head in a patient with an an- 
eurysm of the intracranial vessels was found. 
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Fig. 1 (Cumningham and Sewell) Preoperative visual fields. Left eye demonstrates a dense superior 
altitudiral defect. There are bilaterd arcuate scotomas. 


Rucker,' and Chambers and Walsh,” have 
reported seeing patients with ealarged blind 
spots as we noted in our patiert’s right eye. 
These authors also described nerve fiber 
bundle defects such as in our patient's left 
eye. In these reports, the prec ominance of 
peripheral contraction of the v sual fields in 
the lower nasal portion was in —ntrast to the 
superior altitudinal defect noted in our pa- 
tient. Although several reports show pro- 





Fig. 2 (Cunningham and Sewell>. Fundus (right 
eye) showing structural fullness » right disk and 
hyaline bodies of the optic nerve head. 


gression of visual field defects associated 
with drusen of the optic nerve head, opin- 
ions differ as to whether or not these hyaline 
bodies may cause decreased visual acuity. 
Stiefel and Smith,? in an excellent review 
of their cases, concluded that if central vis- 
ual acuity is significantly reduced, as it was 
in our patient, careful neurologic and oph- 
thalmic evaluation should be carried out be- 
fore attributing the visual loss to the hyaline 





Fig. 3 (Cunningham and Sewell). Fundus (left: 
eve) showing moderate optic atrophy and hyaline 
bodies of the optic nerve head. 


VOL. 72, NO. 4 





Fig. 4 (Cunningham and Sewell). Arteriogram 
(left carotid) demonstrating aneurysm of proximal 
portion of the left ophthalmic artery. 


bodies alone. Optic atrophy without an ob- 
vious cause also warrants further clinical in- 
vestigation. 


SUMMARY 


A 37-year-old woman with a significant 
decrease of visual function exhibited an an- 
eurysm of the ophthalmic artery and drusen 
of the nerve head. To our knowledge, the 
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coexistence of these conditions has not been 
reported previously. 

Drusen usually do not cause abnormal pu- 
pillary responses and progressive loss of 
central acuity. Patients with such findings 
deserve careful ophthalmic and neurologic 
evaluation to screen out more serious under- 
lying defects. 
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ACHROMATOFSIA IN PINGELAP ISLANDERS 


STUFY OF A GENETIC [ISOLATE 


RoNArp E. Carr, M.D., Newron E. Morton, Pu.D., AND 
Rwin M. SIEGEL, PH.D. 
New York, New York 


Patients with congenital achmomatopsia 
(total color blindness, rod monoch -omatism ) 
typically complain of poor visual acuity and 
aversion to bright lights, since these symp- 
toms are produced by their widespread loss of 
functioning retinal cones.1 The iccidence of 
this unusual vision disturbance is auch lower 
than the commonly occurring forms of sex- 
linked color deficiencies, and affect: males and 
females in equal numbers. The Eh rate of 
ancestral consanguinity (31% in Lurope and 
75% in Japan) in pedigrees wih affected 
members indicates that the mode of inheri- 
tance is autosomal recessive.” Holm and 
Lodberg? in their study of sev^n genera- 
tions, including about 300 peopie, all from a 
small island off the coast of Denmark, found 
20 persons with achromatopsia. Pedigrees 
such as this permit the study of phenotypic 
variations as well as a great many known 
carriers with a view towarl deteeing carrier 
signs. 

For two weeks we studied - group of 
South Pacific Islanders, the Fingelapese, 
who, according to a prelimina-y survey,* 
showed a high incidence of condition 
closely resembling achromatopsia. Fortu- 
nately, a large number of Pingeapese have 
emigrated to the island of Ponap=, some 190 
miles from Pingelap, where the availability 
of electricity and hospital facil;imes allowed 
thorough examination. 


= 
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HISTORY 


Pingelap atoll is located in the Eastern 
Caroline Islands which are part of the huge 
archipelago known as Micronesia. This 
three-million square mile area of the Pacific 
Ocean includes the Caroline, Marshall, and 
Mariana island groups, and since the end of 
World War II is known colleetively as the 
Pacific Trust Territory of the United States. 
Over a period of 250 years, many nations, 
including Spain, England, Germany, Japan, 
anl America have instituted cultural and so- 
cial changes on these islands, but it was a 
natural catastrophe two centuries ago which 
brought about the high incidence of achro- 
mztopsia in the Pingelapese. In the late 18th 
century a typhoon of great intensity struck 
the tiny atoll. Deaths from injuries, disease, 
and starvation reduced the population from 
about 500 inhabitants to about 20 persons. 
The survivors lost little time in rebuilding 
ard repopulating their community, and by 
the early 1900s they numbered several hun- 
dred. At this time, the (German) adminis- 
trators of the district, to alleviate overcrowd- 
inz on Pingelap, assigned more than 100 na- 
tives to the large island of Ponape. Many 
other Pingelapese followed these early mi- 
grants, and it is now estimated that there are 
about 900 on Ponape and 600 remaining in 
P:ngelap. Although this island contains sev- 
eral groups of immigrant populations, each» 
ergages in endogamous marriage practices, 
sc that even in contemporary times the 
P ngelapese maintain in their population a 
high frequency of the gene for achroma- 
tcpsia. The original survey* showed that the 
ircidence of affected persons in the Pingelap 
Island population was 696. Using the Hardy- 
Weinberg formula,’ the calculated incidence 


^ 
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of the carrier state in this group is 37%. In 
a general population, on the other hand, one 
out of 30,000 persons was reported to be 
affected with achromatopsia,? and only 1% 
are carriers for the disorder. 


MATERIALS AND METHODS 


Routine testing—With the help of Peace 
Corps volunteers who were fluent in Pinge- 
lapese and local dialects, we were able to ob- 
tain histories and perform subjective testing. 
Every patient was tested on the standard 
Snellen eye chart or illiterate E test at a dis- 
tance of 20 feet. For children and those 
adults with severely reduced vision, the 
flash-card vision test of the New York Asso- 
ciation for the Blind was used at a distance 
of five feet. Refractions were performed on 
any whose acuity was less than 20/30. Direct 
and indirect ophthalmoscopy was routinely 
done on all patients after dilatation, and pho- 
tographs were taken with a portable ( Model 
PRV Olympus Corp.) fundus camera. 

Color wision—The Ishihara and the 
Hardy-Rand-Rittler pseudoisochromatic tests 
were administered under standard illumina- 
tion by placing a Macbeth Illuminant “C” 
filter in front of a 100 watt frosted tungsten 
bulb. Patients with color defects were further 
tested with the Farnsworth D-15 panel, and 
Sloan achromatopsia strips. 

Special testing—Determination of final 
dark adapted thresholds and electroretinog- 
raphy (ERG) were performed on pa- 
tients with unusual visual problems, those 
suspected of being achromatic, and those 
known to be achromatopsia carriers. The 
ERG was recorded using a slightly modified 
Cambridge Model VS III portable electro- 
«ardiograph machine. A small solid state am- 
plifier allowed the “sync-out” pulse from the 
Grass PS-2 photostimulator to activate the 
marker pen whenever the flash tube was 
pulsed, thus obtaining a stimulus mark on 
the record. In addition, the response to low 
frequencies was reduced to eliminate pen 
drift by inserting an appropriate R-C net- 
work into the accessory jack receptacle. 
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Electrical shielding of the patient was not 
necessary because the amplification system 
receives the ERG signal plus background, 
and returns the inverted common mode sig- 
nal to the subject through the ground lead. 
This inverted "driven ground" signal, while 
allowing amplification of the differential sig- 
nal, tends to eliminate in-phase activity such 
as AC hum. After mydriasis and anestheti- 
zation of the cornea, a Burian-Allen type 
contact lens electrode containing a drop of 
Isopto Alkaline, was placed on the patient’s 
eye. Metal disk reference and ground elec- 
trodes were fixed to the forehead and wrist 
with saline paste. For optimum recording, it 
was important to thoroughly cleanse and 
slightly abrade the skin area to which ele-- 
trodes were attached with alcohol-soaked 
gauze sponges. 

Final dark-adapted thresholds were ob- 
tained with a small box containing a light 
source powered by the ophthalmoscope 
transformer, a camera shutter set at 1/25 
second, removable neutral density filters, and 
a pair of polaroid plates which could be var- 
ied to obtain small changes in stimulus inter- 
sity. A small red fixation light ensured that 
the stimulus, which subtended an angle of 
about 4.5?, fell 15? temporal to the fovez. 
Typically, the patient would have his right 
eye dilated and securely patched for at least 
one-half hour before the test. During this 
period of dark adaptation the examine- 
would explain the nature of the test and 
demonstrate what would be required. There 
was little difficulty obtaining reliable date 
once the patient understood the task. The ob- 
ject of this test was simply to establish the 
sensitivity of the subject's retinal rods rela- 
tive to normal subjects; therefore, fina! 
thresholds are listed as higher (+) or lower 
(—) than averaged normal values in log 
units ( Table 1). 


RESULTS 


A brief summary of the findings for the 
26 affected patients is given in Table 1. 
Without exception, the affected individuals 
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TABLE 1 
SUMMARY OF © NDINGS IN PATIENTS WITH ACHROMATOPSIA 
MMNNNENNNNMUNNND————mPwwwswsuwuuu V 
ERG b-wave Amplitudes* 
Patient, Best : — Final 
Sex, and Visual ni oia Fusncus Appearance Sis White Sı Sı Sis Thresh- Comments 
Age Acuity (30/ Blue White White dS 
second) 
a a AD 
1. M-17 20/200 —6.00 Myopic cenus with tilted disks, Absent —0.4D Marked nystagmus, 
20/200 —8.25 normal vessels, macular granu- ceases on fixation 
larity, d$£^use foveal reflex 
2. F-48 20/200 — 7.00 Marked myopic dengeneration Absent 85 120 150 — No nystagmus 
20/200 — 7.00 changesia posterior pole, chor- 
oidal thinning of retina with 
several amas of peripheral lat- 
tice deeeneration, some nar- 
rowing of arterioles 
O O am OOE PE ee eit nin ea 
3. M-43 10/100 — 5.00 Round d+marcated pigmented Absent 135 160 205 — Macular lesions repre- 
10/200 — 5.00 macular lesions RE 2 LE, thin- sent probable con- 
ning in posterior pole, large genital toxoplasmosis, 
pigmented temporal crescents no nystagmus 
in both eves > 
4. M-25 10/100 — 8.00 Myopic eonus with tesselation Absent 100 110 170 —1.0D Moderate nystagmus, 
10/100 — 1.00 of postemor pole, vessels and marked photophobia 
disks mcrmal, macular areas 
granular diffuse foveal reflex 
a e ee ee 
5. F-21 20/100 — 0.50 Normal «isks, vessels, maculas Absent 240 290 375 — Very slight nystagmus 
20/200 — 0.50 
a ea EM. MM =r 
6. F-21 20/70 —12.50 Large myopic crescents with Absent 50 — 100 195 --0.7D  Pseudoptosis, jerky 
20/100 — 9.00 nasal saat of vessels, thinning nystagmus in primary 
of retim with normal macular position 
pigment 
PERENNEM Hsc a 
7. F-46 CF 3 feet About Atrophic disks which have ir- Absent nil 85 120 +1.5D Superior arcus in both 
CF 3 feet —15.00 regular mottled lesions conflu- eyes, wandering slow 
ent witi round atrophic lesions nystagmus with jerky 
of macu as, vessels slightly nar- end position nystag- 
rowed, oeriphery normal, pa- mus 
tient has eccentric fixation 
lant enis LLLLLIL n ca M MM MEN MENU 
8. M-27 20/100 —13.50 Disks and vessels normal, in- Absent 155 210 255 +1.0D Rapid jerky nystag- 
20/100 —13.50 ferotemooral myopic crescent mus 
with some shift of vessels, ti- 
groid fumdus 
9, M-6 5/50 Emmetropic Normal disks, vessels, maculas Absent 155 195 210 — Rapid nystagmus in- 
5/70 creasing in lateral 
fields of gaze 
10. M-61 CF 4 feet Emmetropic Severe peripapillary choroidal Absent 35 60 70 — No nystagmus 


CF 4 feet sclerosi, bone corpuscle ani 
clump pigmentation, normel 
disks, arterioles show marked 
A-V crossing, heavy lattice 
change. in periphery, vitreous 
has many floaters 


11. F-21 CF 5 feet —10.00 Large myopic crescents with — — — — Marked nystagmus 
CF 5 feet —10.00 heavy pigmentation, irregular 
atropine areas in both maculas 
12. M-18 8/200 — 9.50 Norma disks with large piz- — — — — — Nystagmus 
8/200 —11.50 mented crescents, macular 


areas normal, diffuse foveal 


reflex 


13. F-21 20/200 — 6.00  Pigmeated temporal crescents, — — — — — Nystagmus 
20/200 — 6.00 marked choroidal pattern over 
posteror pole, diffuse foveal e 


reflex 


* Normal (minimum) b-wave amplitudes or these stimuli are: S: blue =160, Sı white =200, Sie white =330uV; minus sign =below 
normal threshold, plus sign =above norm3l threshold in optical density units. 
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ERG b-wave Amplitudes* 























Patient, Best s Final 
Sex, and Visual NE Fundus Appearance Sis White Sı Sı Thresh- Comments 
Age Acuity (30/ Blue White White —?ld$ 
second) 
14. F-19 16/200 —12.00 Disks tilted, large heavily pig- —- — -— -= — Nystagmus 
18/200 —11.00 mented temporal crescents, 
thinning of entire posterior 
pole, maculas have round 
atrophic areas with a slight 
tapetal reflex 
15. F-19 3/200 —16.00 Tilted disks with a large chor- — —- — — — Moderate nystagmus 
2/200 —16.50  oidal pigment ring, thinning of 
entire posterior pole 
16. F-13 3/200 —10.00 Slight tilting of disks with tem- — — — — e Nystagmus 
3/200 — 9.00  poralcrescents, maculas normal 


with good foveal reflexes 


^ Roe IM c m — (———À'!-—— ÉESEK, 8 DEUM 


Rapid nystagmus 


————————————————————————— 


17. M-15 20/200 — 2.50 Normal disks, vessels, and — — — 
20/200 — 3.00 macula 
18. F-16 15/200 —14.00 Large myopic crescents with — — — 
15/200 —14.00 shift of vessels, tigroid fundus, 
good foveal reflexes 
19. M-10 15/200 — 1.00 Small pigment crescent next to — — — 
15/200 — 1.00 disk, tigroid area below right 


disk, disks, vessels and maculas 
normal 
et 
20. M-6 — Emmetropic Normal disks, vessels, maculas, — — — 
good foveal reflex 


——— 








Questionable nystag- 
mus 


Nystagmus 





Marked nystagmus 





Severe nystagmus, in- 








21. F-13 20/70 —12.00 Disks tilted with vessel shift, — — — — — 

20/70 —11.50 marked temporal crescents, creasing in tertiary 
atrophic macular areas with positions of gaze 
golden sheen, good foveal reflex 

22. F-.8 5/70 — 4.00 Disk and vessels normal, thin- -— — — — — Nystagmus 
5/70 — 4.50 ning inferiorly, atrophic areas 
in maculas with tapetal reflex 
23. M-37 20/150 — 6.50 Inferotemporal crescents, ves- -— — — = pi Slight fixation nystag- 
20/150 — 7.50 sels normal, irregular atrophic mus in secondary and 


areas in maculas with tapetal 
reflex, choroidal pattern in- 
ferior to disks 


——— 





24. M-43 12/100 — 2.75 Disks normal, very large pig- Absent 160 170 
12/200 — 2.75  mented inferotemporal cres- 
cents, tigroid pattern in poste- 
rior pole, no foveal reflex 
25. M-18 14/200 — 0.50 Normal disks, vessels, maculas Absent 200 280 
14/200 — 1.00 
26. M-20 20/200 — 3.00 Disks normal, irregular atro- Absent 170 190 


tertiary positions of 
gaze 


———————————M———— 


230 +0.2D No nystagmus, arcus 
senilis in both eyes 





325  +0.4D No nystagmus in pri- 
mary position, marked 
jerky nystagmus in 
secondary and tertiary 
positions 


230 +0.2D Marked nystagmus 


20/200 — 2.75  phic area in maculas 
, 


had absent color vision and a best corrected 
acuity of 20/70 or less. In 13 patients on 
whom ERGs were done, there was an extin- 
„guished response to an intense 30 cps flicker- 
ing light, a finding indicating that cone func- 
tion in these patients was severely impaired. 
Normal rod function is, of course, as much a 


sine qua non of achromatopsia as generalized 
cone malfunction, and the results of several 
other tests must be scrutinized before a de- 
finitive diagnosis can be made. 

Qualitatively, the results of the Farns- 
worth D-15 panel demonstrated that the sco- 
topic system in these patients subserves vi- 
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Fig. 1 (Carr, Morton, and Siegel). Farnsworth D-15 panel test results. If the disks are aligned on the 
basis of their scotopic brightness values. pattern A is obtained. It is clear that the achromatic patients Nos. 
4 (B), 8 (C), and 24 (D), whose patteras were typical, usc rod vision even at moderately bright light levels. 


sion even at moderately bright isht levels. 
Figure 1-A shows how the colered disks 
would be ordered on the basis of their sco- 
topic brightness as computed by Sloan.” For 
comparison, actual patterns made by three 
affected patients are shown in Figure 1-B, C, 
and D. The test patterns of the d: ferent pa- 
tients are remarkably similar anc their ap- 
proximation to the scotopic arrangement un- 
mistakeable. 

Two other tests of great importance in 
this regard are the dark-adapted (scotopic) 
ERG, which gives information about the 
massed electrical response of millions of 
rods, and the more sensitive test cf dark ad- 
aptation. Ideally, the latter procedure should 
include the measuring of threshe-ds in sev- 
eral areas of the retina ; however, our porta- 
ble device allowed only measures of the final 
absolute threshold (not rate of adaptation) 
in one area of the retina. The resclts of both 


these tests are abnormal for the majority of 
affected patients (Table 1). But before ad- 
vancing the notion that both cones and rods 
were affected, it should be noted that the ma- 
jority of these 26 patients are myopic. Six- 
teen of them (6296) range from — 5.00 to 
—:6.50 diopters and all show pronounced 
fundus changes commonly associated with 
myopia. For the sake of brevity, refractive 
errors in Table 1 are given as spherical re- 
ductions; few of the patients had astigmatic 
errors greater than about two diopters, and 
none higher than 3.50 diopters. Including all, 
degrees of myopia, it is seen that about 80% 
of the affected subjects have both achroma- 
topsia and nearsightedness. It was precisely 
the highly myopic patients who showed low 
amplitude ERGs and raised ( + ) final thresh- 
olds, whereas emmetropic or mildly myopic 
patients (e.g., Patients 5, 9, 24, 25, and 26) “ 
gave normal responses to the low intensity 
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(Siblue) flash, the stimulus usually used to 
demonstrate rod function. Higher intensity 
flashes would be expected to be lower than 
normal since they also elicit a cone contribu- 
tion to the response which of course would 
be lacking in these patients. 

Figure 2 shows ERG recordings of a nor- 
mal subject, one with six diopters of myopia, 
a patient ( No. 25) who is affected but nearly 
emmetropic, and a patient (No. 4) who has 
both achromatopsia and high myopla. 
Clearly, the myopic patients have reduced b- 
waves, and the myopic patients with achro- 


Normal 
subject 


Myopic 
subject 


Achromatic 
subject 


Myopia 


achromatopsia NIA 


plus 


Sic white 30/second 
Light adapted 
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matopsia have the lowest responses of the 
whole group. It is not expected, however, 
that myopia itself invariably produces de- 
creased ERGs since Franceschetti and asso- 
ciates?* have shown that although b-waves 
from the affected eyes of patients who are 
unilateral myopic are very often much 
lower than their normal fellow eye, excep- 
tions are not unusual (e.g., our Patient 8). 
Although high myopia affects rod function 
(which in uncomplicated achromatopsia is 
normal) a clear distinction can be made on 
the basis of ERG responses, final thresholds, 


HY 


S: blue Sic white 
Dark adapted 


Fig. 2 (Carr, Morton, and Siegel). ERG tracings obtained using the equipment described in the text. The 


` stimuli values S, and S 


1; refer to the weakest and most intense flashes produced by the photostimulator. To 


produce maximal rod responses the eye was dark adapted for 10 minutes and then the low intensity S, flash 


with a (Grass Co.) blue filter was used. 
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and fundus appearance, between this group 
with myopia-achromatopsia and certain 
forms of generalized retinal degenerstions in 
which symptoms relating to the cone impair- 
ment predcminate, (e.g., the group 11I cone- 
rod dysfunction of Goodman and associates’). 

Most of the affected patients hac nystag- 
mus. This is a variable finding in achroma- 
topsia, however, and can range (as Table 1 
shows) from no visible nystagmus to 
marked movement. There appears to be little 
relation between degree of nystagmus and 
any other finding. 

Photophobia, or more accurately in the 
case of achromatopsia, aversion to leht, was 
present to some degree in all of the affected 
patients. Several patients wore (plano) sun- 
glasses, but the majority preferred not to, 
though it was obvious that they avomied open 
sunlight and continually looked downward to 
prevent dazzling. 

Most completely achromatic subjects show 
lack of foveal reflex and the macular region 
often has a granular appearance.? Many of 
those affected showed macular abnormalities, 
and those having high myopia alse showed 
fundus pathology associated with that disor- 
der. Several patients had retinal changes that 
were independent of the achromatepsia and 
myopia. For example, Patient 10 lad severe 
peripapillary choroidal sclerosis, generalized 
retinal pigmentation, and heavy lattice de- 
generation im the periphery. The very low 
scotopic ERG amplitudes in this patient re- 
flected the extensive retinal pathoogy. Pa- 
tient 3 presented lesions that appesred to be 
the result of congenital toxoplasmesis. 

Ocular examinations were per! ormed on 
24 known carriers (1.e., persons wh had one 
affected parent or women who ha: affected 
children). Of these, all but one older patient 
had a corrected acuity of at least 20/30 and 
many could read the 20/15 line with ease. 
Color vision as tested with the Istthara and 
H-R-R plates was normal in all these pa- 
tients. Electroretinography performed on 
several carriers showed, with the exception 
of the one patient noted below, cempletely 
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norn:al photopic and scotopic responses, 

Ophthalmoscopic examination revealed a 
variety of retinal changes, most of which are 
found in the general population as a result of 
aging. Of particular note was the finding of 
angaid streaks in three of the older carriers. 
In two patients this was associated with re- 
duced vision and macular degeneration. 
These latter changes were, however, more 
typical of the senile form of macular dystro- 
phy. About a third of the carriers show 
Guna's dots? (hyaline verrucosities of the 
internal limiting membrane), which gave a 
pinpoint refractile appearance in the peripa- 
pillary area. Due to the superficial nature of 
these tiny nodules and their conamon occur- 
rence in otherwise normal eyes, no signifi- 
cance can be attributed to them. 

Of the younger carriers, one subject ( No. 
46) showed very marked fundus pathology, 
apparently of a vascular nature. Both eyes 
demonstrated extensive venous sheathing 
and several atrophic areas throughout the pe- 
ripheral retina; the central areas appeared 
granular but otherwise normal. We were 
completely unprepared, therefore, to find a 
virtually extinguished ERG response to the 
flicker stimulus. This woman’s photopic and 
scotopic ERG records are presented in Fig- 
ure 3 along with responses from another 
normal carrier of about the same age for 
comparison. The scotopic ERG amplitudes 
were also smaller in Subject 46 than that of 
the other carriers, but this could have been 
due either to her extensive retinal changes or 
simply to the loss of the cone contribution to 
these responses, as in achromatic individuals. 
Of particular interest here is the fact that in 
spite of this marked cone dysfunction, visual 
acu ty and color vision were normal in this 
woman. Obviously, the foveal cones were 
spared, since the small number of receptors 
in that region (1 or 2% of all the cones in 
the retina), while contributing little to the 


phctopic ERG response, could nonetheless * 


remain completely normal. But it is the gen- 
era ized loss of cone function in this known 
carrier of achromatopsia that holds our at- 
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tention. Can her defect be considered a “‘car- 
rier sign" of the disorder? This appears un- 
likely, since many of the other carriers who 
were tested had normal flicker ERGs. More- 
over, this patient had obvious fundus pathol- 
ogy, which strongly suggests that the selec- 
tive impairment of the cone system was a 
secondary involvement. This patient's func- 
tional findings are remarkably similar to Sie- 
gel and Smith's" Patient A with acquired 
achromatopsia, a 33-year-old woman whose 
visual acuity and color vision were only 
mildly affected, but in whom there was mas- 
sive loss of cone activity as evidenced by an 
extinguished flicker ERG and gross con- 
striction of her color (naming) fields. Inter- 
estingly, our patient evinced no photophobia, 
whereas a severe “dazzle effect" was a pro- 
nounced feature of Siegel and Smith's case. 
However, the presence of some functioning 
cones in this patient, as evidenced by a small 


E: a Se A~ 


Right eye 


Sis white 30/second 
Light adapted 
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photopic response (observable in the ERG 
record from the right eye) perhaps accounts 
for her lack of discomfort in bright lights. 
Because of the ophthalmoscopically visible 
pathology, we examined the medical back- 
ground of our unusual carrier. She gave 
birth to her three children at the hospital, but 
the delivery and postpartum course in each 
case was uneventful. There was no indica- 
tion of her having a systemic disease serious 
enough for hospitalization or intensive treat- 
ment during the 10-year period covered in 
the record. Specific tests done at the time of 
each admission included Kahn, sputum for 
AFB, CBC, urinalysis, and chest x-ray 
studies. These were normal or negative. 


DISCUSSION 


Pedigree analysis of the Pingelap popula- 
tion with regard to several genetic traits is in 
preparation and indicates that in so far as 


T 


Dark adapted 


Fig. 3 (Carr, Morton, and Siegel). ERG recordings from the right and left eyes of Patient 46, a carrier 
with fundus pathology, predominantly of vascular origin, but who had good acuity and normal color vision. 
The reduction of cone function is most marked in the left eye, while rod responses in both eyes are within 
the lower limits of normal. Another carrier (Patient 48) is presented for comparison. 
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the ocular disorder is concerned, the mode of 
transmission is autosomal recessive. Typi- 
cally, affected offspring had unaffe-ted par- 
ents, who themselves had parents wi-h achro- 
matopsia or who had affected sibli- gs. Usu- 
ally, consanguinity of some degree between 
parents of affected children could b- proven. 

One of the outstanding features of our 
achromatic population is the large p^rcentage 
of associated high myopia. This was not 
noted by Holm and Lodberg,’ in the litera- 
ture review by François and assocmtes,"” or 
in the 50 patients representing complete and 
incomplete forms of the syndrome studied 
by Goodman and his colleagues.” We are 
therefore reluctant to assume that Ligh myo- 
pia is an effect of the gene for act romatop- 
sia, although this possibility cannot be ex- 
cluded. There seems little doubt that high de- 
grees of myopia are transmitted 2- an auto- 
somal recessive,? and if these zenes are 
present in a highly inbred populateen such as 
the Pingelapese, the incidence should be 
much greater than in the general copulation. 

It is of interest to pursue this relationship 
between achromatopsia and myoria in this 
group. Any discussion of the genetic proba- 
bilities must be theoretical, however, since 
matings between affected individ 1als never 
occur in this population. Thus, it s impossi- 
ble to know the answers to suc- questions 
as: (1) Did matings of two affected individ- 
uals with both high myopia and achromatop- 
sia ever produce an offspring with only 
achromatopsia? or, (2) Did mati gs of two 
affected individuals with only <otal color 
blindness ever result in an offsoring with 
both disorders? The extensive pec igree anal- 
yses made during this trip and an earlier one 
show no instances of mating between af- 
fected individuals and in all cases there is a 
strict autosomal recessive pattemm of hered- 
ity. 

There is strong evidence agatr st the gene 
loci for achromatopsia and myoria being on 
different pairs of chromosomes. 5uch an ar- 
rangement would result (according to the 
Mendelian law of independent assortment) 
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in the following: Double heterozygotic par- 
ents (i.e., those carrying single genes for each 
of the conditions) could have 9/16 offspring 
who were phenotypically normal, 3/16 off- 
spring with achromatopsia, 3/16 who were 
myopic, and 1/16 having both myopia and 
achromatopsia. The actual incidence of the 
different types is far from this prediction, 
making the possibility of independent gene 
action very unlikely. A more probable expla- 
natien is that the gene loci for myopia and 
achromatopsia exist as a linked pair on one 
chrcmosome. This pair of linked genes could 
have two configurations in the double hetero- 
zygote: (1) coupled (Fig. 4-left), in which 
both recessive alleles are on the same chro- 
mosome; or (2) in repulsion (Fig. 4-right), 
where the deleterious genes (a and m) are 
on opposite chromosomes. Two parents of 
the genotype shown in Figure 4-left can 
have normal and doubly affected (myopic 
and achromatic) children in the ratio 3/4:1/ 
4 as shown in Figure 5-top. Two parents 
wita the deleterious genes in repulsion (Fig. 
4-r:ght) can have myopic, normal, or achro- 
matic children in the proportions 1/4:2/4:1 
/4, but no doubly affected children. There- 
fore, the coupled gene arrangement serves to 
explain most of the association between the 
twe disorders. However, to completely ac- 
count for the presence of those individuals 


a A a 


m m M 


Fig. 4 (Carr, Morton, and Siegel). Two linkage 
ar-angements of the achromatopsia gene (a) and 
the myopia gene (m) in the double heterozygote. 
The genes could be coupled (i.e. on the same chro- 
mosome) as on the left, or in repulsion, shown on the 
right. Parents of the genotype shown at the left can 
heve normal children or children who have linked 
genes in repulsion. Parents of the genotype shown 
at the right can have normal children, achromatic 
children, or myopic children. 
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who were achromatic with no significant de- 
gree of myopia, recombination or crossing 
over, a process whereby material is recipro- 
cally exchanged between members of a chro- 
mosome pair must be considered. 

The further apart two gene loci are on a 
chromosome pair, the greater the likelihood 
of an exchange occurring. If the genes are 
very far apart and recombination occurs as 
much as 5096 of the time, the number of 
gametic types produced will not be distin- 
guishable from two genes located on differ- 
ent chromosome pairs which can assort inde- 
pendently during meiosis. For the chromo- 
some pair shown in Figure 5-top, the possi- 
ble offsprigg are a homozygote normal, two 
carriers, and a doubly affected child. If chro- 
mosome breakage and recombination occurs 
between the two genes in one or both par- 
ents, it is possible to produce new genotypes: 
achromatic or myopic individuals (Fig. 5- 
bottom) in addition to the non-recombinative 
forms. The schema of recombinative geno- 
types also shows that there is just as much 
chance of uncomplicated high myopia occur- 
ring as achromatopsia without myopia. We 
did not find any "pure" high myopia among 
any of the subjects examined, although only 
about a third of all the affected individuals 
noted in the original survey were seen. 

Since poor vision was the only criterion 
used in selecting the majority of our sub- 
jects, our selection of patient material was 
not biased in favor of those having both con- 
ditions. Many of the children on whom sub- 
Jective testing could not be done, and the 
several hundred natives living on the island 
of Pingelap, where lack of electricity made 
detailed testing difficult, were in a sense ex- 
cluded from consideration, and perhaps fur- 
ther investigation of these persons will re- 
veal some with high myopia. Absence of 
“pure” high myopia in this population would 
argue strongly against two linked genes with 
a detectable recombination rate. Since high 
myopia is not produced by the gene for 
achromatopsia in other populations, and evi- 
dence of recombination between the two 


ACHROMATOPSIA 


^] 
C 
crt 








TOPs E E 


Fig. 5 (Carr, Morton, and Siegel). Possible off- 
spring of double heterozygotes, where the genes are 
coupled on the same chromosome, are shown in the 
top figure. The affected offspring are both achro- 
matic and myopic. All others have at least one nor- 
mal allele (A and M) to produce a normal ind vid- 
ual. If the exchange of chromosomal material takes 
place between the two gene loci as shown in the 
lower figure, offspring may be achromatic or my- 
opic. 


genes is incomplete, what other mechanisms 
would account for the close association of 
these defects among the Pingelapese? One 
possibility is a single mutational event ( such 
as an inversion, unequal crossover, or dele- 
tion) which simultaneously affects two 
linked genes. Then the probability of recom- 
bination could be negligible, and we would 
not expect to find "pure" high myopia. Ln- 
fortunately, this hypothesis is not distn- 
guishable by genetic evidence from a pleso- 
tropic effect of the allele for achromatopsia, 
and also leaves unexplained the several ach- 
romatic individuals without appreciable re- 
fractive error. 

The Pingelap Islanders are not an exce»- 
tional genetic isolate; many have been re- 
ported from remote areas and no doubt sev- 
eral more with other ocular problems will be 
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discovered. The combination of swift trans- 
portation and portable diagnostic eq 1ipment 
afford the ophthalmologist a unique cpportu- 
nity to study in detail great numbe- of pa- 
tients afflicted with rare disorders. 1- is now 
possible to obtain, in a short period of time, 
enough information to completei* define 
mode of transmission, expressivity, and pen- 
etrance of a specific genetic abnormality. 


SUMMARY 


A high percentage of a geneticalls isolated 
population from the island of Pingelap was 
found to have symptoms of poor visual acu- 
ity, loss of color vision, nystagmus, and pho- 
tophobia. History indicated a high degree of 
ancestral consanguinity, and study »f family 
groups showed the disorder to be trensmitted 
as an autosomal recessive trait. Ocular ex- 
amination, including psychophysicil testing 
as well as electroretinography, was per- 
formed on affected patients and known car- 
riers and revealed the disease to be congeni- 
tal achromatopsia. This condition. relatively 
rare in the general population, wzs present 
in 6% of these islanders. In addi: on, about 
8096 of the affected individuals had associ- 
ated myopia, the majority in the »athologic 
range. 
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PERIODIC ALTERNATING NYSTAGMUS 


A Report oF EIGHT CASES 


Dare G. Davis, M.D., AND J. Lawton Situ, M.D. 
Miami, Florida 


Periodic alternating nystagmus is infre- 
guently recognized in this country. Towle’ 
counted only 40 cases in the world literature, 
and of these, but three were in English. Only 
one case has appeared in the American oph- 
thalmic literature.? The following is a report 
of eight cases of periodic alternating nystag- 
mus, a description of its characteristic na- 
ture, and an etiologic differential diagnosis. 


CASE REPORTS 


Case 1—This 38-year-old black woman was hos- 
pitalized because of leiomyomata of the uterus. 
Neuro-ophthalmic consultation was requested be- 
cause of abnormal eye movements. On ocular exam- 
ination the corrected visual acuity was 20/25 in 
both eyes. The pupils reacted 2+ to light, and there 
was a 44+ reaction to near. The slit lamp, fundus, 
and visual field findings were normal. 

Motility examination revealed classic periodic al- 
ternating nystagmus. This was manifested by a hor- 
izontal, jerk-type nystagmus whose amplitude grad- 
ually increased to a maximum, and then similarly 
abated. This phase lasted 110 seconds and was 
followed by a 20-second quiet interlude during 
which there was no nystagmus. A similar sequence 
then followed with the rapid phase in the opposite 
direction. The amplitude of the oscillations in- 
creased when she looked into the direction of the 
rapid phase, and decreased when she looked into the 
direction of the slow phase. This cycle repeated it- 
self over and over again. Of interest was the fact 
that the horizontal nystagmic movements were also 
present in vertical gaze. During the height of the 
oscillations the patient's visual acuity decreased and 
she experienced oscillopsia. 

The past history revealed that at the age of 16 
years she had delivered a stillborn fetus and several 
months later a serological test for syphilis was re- 
active. She was treated for this with penicillin at 
age 16 and again at age 20. At the age of 30 years a 


progressive neurologic disease began which was un- 
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remitting. In 1961 she began to note aching pains in 
her legs and began having difficulty seeing. An opti- 
cian told her she had "jumping eyes." There was an 
insidious onset of difficulty in walking and paresthe- 
sia in the extremities. Hearing loss began on the 
left. She was hospitalized in 1963 and thought to 
have multiple sclerosis. By 1967 she required a 
walker, and began having difficulty with bladder 
and bowel control. One year prior to admission she 
obtained a wheelchair. 

Neurologic examination revealed motor weak- 
ness in the lower extremities, and a mild dystaxia 
of the upper extremities. Skull x-ray examination 
and a cervical myelogram were normal. Blood tests 
for syphilis revealed a weakly reactive VDRL and 
a 2+ reactive FTA-ABS test. 


COMMENT 


This 39-year-old woman had a stillbern 
fetus at the age of 16 years, and shortly 
thereafter was found to have a reactive sero- 
logical test for syphilis. She was treated for 
this with penicillin at the ages of 16 and 20 
years. In the past 10 years she developed 
progressive spastic paraplegia and periodic 
alternating nystagmus. She also had lightning 
pains in the right upper extremity, involve- 
ment of sphincters, and a hearing loss in the 
left ear. The impression was neurosyphiis 
with myelitis and periodic alternating nys- 
tagmus. A three-month course of ampicillin 
and probenecid ( Benemid) was advised. 


Case 2—A 49-year-old white man was referred 
with a chief complaint of “attacks of blurred wi- 
sion.” At the age of 44 years he noted the onset of 
episodes of blurred vision and oscillopsia which 
would last for five to 30 seconds. These increased in 
frequency to approximately 100 a day. The patient 
also noted clumsiness in walking and slurring of his 
speech for the past 18 months. Three years previ- 
ously neurologic examination, lumbar puncture, bi- 
lateral carotid and right vertebral arteriograms 
were normal. A trial of corticosteroids was of ro 
help. 

On examination the visual acuity in the right eye 
was 20/25 and in the left eye 20/30. The visual 
fields and ocular fundi were normal. Electronystag- 
mography demonstrated periodic alternating nystag- 
mus with rapid phase to the right followed by a 
nystagmus with the rapid phase to the left. Whea 
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TABLE 1 


ELECTRON™STAGMOGRAPHIC DATA FROM CASE 2 


————————————————————————————————————————————— 





Rapi Phase to the Right 








Right Primary 

Gaze Gaze 
Duration (seconds) 134 111 
Frequency /second 3 3 





Rapid Phase to the Left 


Left Right Primary Left 
Gaze Gaze Gaze Gaze 
81 91 108 113 

1.8 1.8 2.2 4 


<aU 


the rapid phase was to the right, in rigat gaze the 
duration of the nystagmus lasted 134 seconds with 
an oscillation of three beats per second, in primary 
gaze the nystagmus persisted at 111 seconds at 
three beats per second, and in left ga-e persisted 
for 81 seconds, at a rate of 1.8 beats per second. 
When the fast phase of the nystagmus was to the 
left, in right gaze the direction of eact episode of 
nystagmus was 91 seconds with a frequency of 1.8 
per second, and in primary gaze the daration was 
108 seconds with a frequency of 2.2 pe— second, and 
in left gaze the duration was 113 secands with a 
frequency of 4 per second (Table 1). 

Optokinetic responses had no effect on the nys- 
tagmus in any direction. However, coi caloric re- 
sponses had a definite effect in that irrication of the 
ear with ice water abolished the nystazmus and re- 
versed its direction. 

Neurologic examination revealed mild dysarth- 
ria, vertical ocular dysmetria, modes: abnormality 
in heel-to-shin testing, some imbalanee in walking 
heel-to-toe, and some dyssynergy on foot patting 
and pivoting. 

Skull x-ray films, electroencephaloesram, serum 
FTA-ABS test, and spinal fluid examination were 
normal. 

A trial of meclizine HCI (Antivert?, isoxsuprine 
HCl (Vasodilan), and carbamazepine (Tegretol) 
showed no improvement. Diphenylhyczntoin sodium 
(Dilantin) decreased the duration o: the cycle by 
30 seconds with a slight slowing of «scillations in 
the rapid phase to the left and a shcmter period of 
crescendo in the rapid phase to the rizht. A repeat 
examination two years later revealed ro change. 

The clinical impression was periocic alternating 
nystagmus probably due to demyeliniz-g disease. 

Case 3—A 21-year-old black wom:n was hospi- 
talized with the chief complaint of headaches, nau- 
sea, and vomiting of 10 days’ duration. Three days 
prior to admission she noted blurred wisiom and hor- 
izontal diplopia. Two days before ad nission severe 
vertigo and a staggering gait devel-ped. This pa- 
tient had sickle cell anemia since the age of three 
years requiring numerous transfu--ns, and had 
suffered bouts of abdominal and jcmt pain. 

On admission she was lethargic and markedly 
ataxic. Spinal fluid examination rewealed a normal 
opening pressure but a  pleocx-osis of 330 
leukocytes/ml*, 15% polymorphonucl-ar leukocytes, 
85% mononuclear leukocytes, and a protein of 77 


mg%. The impression was viral encephalitis and 
sick e cell anemia, 

Cn neuro-ophthalmic examination the visual 
acuity was 20/60 in both eyes. There was a left 
blepaaroptosis, a slight left hypertropia, and aniso- 
coria, with the left pupil slightly larger than the 
right. Both pupils reacted well to light but there was 
a slight Marcus Gunn pupil phenomenon on the left. 
The optokinetic responses were rightel--, left 1+, 
up 3+, and down nil. The fundi showed slight optic 
nerve pallor on the left. 

The most striking eye finding was periodic alter- 
nating nystagmus. An electronystagmogram showed 
disorganized, short, rapid saccades rather than a 
well-organized nystagmus. The periodic alternating 
nystagmus appeared as follows: left-beating nys- 
tagmus was 75 seconds per cycle at 28 to 35 beats 
per 10 seconds. There was a 10 to 15 second rest 
period, followed by a right-beating nystagmus of 
11C seconds per cycle with 35 to 40 beats every 10 
seconds. The left-beating nystagmus could be virtu- 
all; eliminated by extreme right gaze, and the 
right-beating nystagmus could be reduced, though 
no- eliminated, by extreme left gaze. The nystag- 
mus could be increased by stimulating the visual at- 
tention, and diminished by having the patient stare 
at a blank wall. The nystagmus continued with the 
eyes closed. The nystagmus could be modified by 
the optokinetic drum, although not eliminated or re- 
versed. The direction of the rapid phase could be 
reversed by irrigation of the left ear with cold wa- 
te- (30*C) during the left-beating nystagmus, and 
during right-beating nystagmus the rapid phase 
cculd be reversed to left-beating nystagmus by a 
similar irrigation into the right ear. 

The patient was treated with whole blood for 
the hematologic problem, and the spinal fluid cleared 
in the succeeding three weeks. There was a gradual 
improvement in the patient’s severe truncal ataxia. 
A 10-day course of corticosteroids gave no im- 
provement. 

The impression was postinfectious or viral men- 
imgoencephalitis with periodic alternating nystag- 
mus and sickle cell disease with aplastic crisis. 

Case 4—A 70-year-old white man complained of 
“a hemorrhage in the back of my left eye.” Seven 
years previously the patient suffered a vitreous 
hemorrhage in the right eye with a permanent loss 
cf vision. Tow months previously he noted a loss of 
vision in the left eye. A general medical examina- 
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TABLE 3 


CLINICAL IMPRESSION IN EIGHT CASES OF PERIODIC 
ALTERNATING NYSTAGMUS 





[o 


. Syphilitic myelitis 

2. Demyelinizing disease with cerebellar involve- 
ment 

3. Encephalitis with cerebellar involvement 

4. Total amaurosis secondary to vitreous hemor- 
rhage 

5. Total amaurosis secondary to syphilitic optic 

atrophy 

. Congenital 

. Encephalomyelitis 

. Congenital, associated with albinism 


OND 


amaurosis. Case 5 had bilateral syphilitic op- 
tic atrophy, whereas Case 4 developed peri- 
odic alternating nystagmus two to three 
weeks following a vitreous hemorrhage. 
Cases 1 and 5 both had syphilis, Cases 6 and 
8 should be considered congenital. 

Case 8 was remarkable since the patient 
was a universal albino, but without the usual 
searching nystagmus seen characteristically 
in such individuals. There is no previous rec- 
ord in the literature of periodic alternating 
nystagmus associated with albinism. 

The pathophysiology of periodic alternat- 
ing nystagmus has not been firmly estab- 
lished. Duke-Elder? stated that the phenome- 
non was most probably a central vestibular 
disturbance but that the mechanism was not 
clear. Kestenbaum? also indicated a central 
vestibular mechanism as the cause of this 
form of nystagmus. Kornhuber!? proposed a 
central vestibular disturbance following a le- 
sion in the tegmentum. He stated that the 
nystagmus was caused by a bilateral lesion 
of parts of the rostral paramedian reticular 
formation of the pontomesencephalic teg- 
Mentum. 

Towle’ reported the first case of periodic 
alternating nystagmus studied neuropatho- 
logically and found an arachnoid cyst caudal 
to the cerebellum, displacing the cerebellum 
-upward, with medullary compression. His 
second case** studied neuropathologically 
was found to hae a midline posterior fossa 
(Arnold-Chiari variant) lesion. These two 
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cases have strengthened the hypothesis that a 
central vestibular disturbance is present in 
periodic alternating nystagmus. The fact 
that periodic alternating nystagmus may oc- 
cur on a congenital basis as well as following 
blindness due to ocular disease does not nec- 
essarily rule out the presence of a concomi- 
tant central vestibular lesion. 

It is our feeling that periodic alternating 
nystagmus is not as rare as it has been previ- 
ously reported. Because of its characteristic 
nature it can be easily recognized merely by 
studying all cases of nystagmus over a more 
prolonged period of time than is usual, and 
comparing right and left lateral gaze on re- 
peated occasions. Three of our eight cases 
have been recognized in the past six months. 

It is important to recognize this peculiar 
form of nystagmus because of its known eti- 
ologic factors, These include demyelinizing 
disease, neurosyphilis, encephalitis, blind- 
ness, congenital anomaly, and albinism. 
Their recognition may often obviate the ne- 
cessity for extensive neurologic studies. 

A careful history should be taken, inquir- 
ing as to onset, exacerbations, and remis- 
sions. A complete ophthalmic and neurologic 
examination, including examination of the 
serum FTA-ABS test and spinal fluid are 
suggested as the initial workup in these 
cases. 


SUMMARY 


Periodic alternating nystagmus is a charac- 
teristic neuro-ophthalmic motility disturb- 
ance. Horizontal nystagmus with the rapid 
phase to the right is followed periodically by 
left-beating nystagmus. This pattern recurs 
at regular intervals. This entity is present in 
vertical gaze, and is an exception to the gen- 
eral rule that horizontal nystagmus on upgaze 
or downgaze points to congenital nystagmus. 
Periodic alternating nystagmus is associated 
with certain clinical conditions ; it is impor- 
tant to recognize this peculiar form of ny- 
stagmus because known etiologic factors in- 
clude demyelinizing disease, neurosyphilis, 
encephalitis, blindness, congenital anomaly, 
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and albinism. Diphenylhydantein sodium 
(Dilantin) therapy merits further trials in 
reducing oscillopsia in this disorder. 
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grees of dysfunction of intraocular postgan- 
glionic innervation. 

Abnormalities on pupillography were typ- 
ical of defective oculosympathetic innerva- 
tion with anisocoria, absent psychosensory re- 


| ""sponse, and characteristic alterations of the 


pupillary reactivity (Fig. 1). The initial ani- 
socoria average approximately 10.06 mm, and 
there was no significant difference in aniso- 
coria between darkness and dim background 
light (Table 1). Seven patients had anisoco- 
ria of less then 0.25 mm, whereas three had 
anisocoria of greater than 1.0 mm. The de- 
gree of anisocoria was exaggerated by repet- 
itive light stimulation or by psychosensory 
stimuli. The psychosensory response was ab- 
sent on the affected side in all but three pa- 
tients, and in these three, it was markedly re- 
duced in comparison to the normal side. At 
the termination of the series of light stimuli, 
the affected pupil had a delayed recovery to- 
ward its initial size, contributing to an exag- 
geration of the anisocoria. 

Pharmacologic testing in 19 of the 21 pa- 
tients with abnormal findings on pupillo- 
grams allowed separation into two groups: 
those with complete postganglionic sympa- 
thetic denervation and those with incomplete 
denervation (Table 2). Complete sympa- 
thetic denervation was found in five patients 
who had no mydriatic response to cocaine on 
the involved side but a good response to di- 
lute epinephrine, indicating denervation with 
supersensitivity. Only one patient in this 
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TABLE 1 


EXTENT OF ANISOCORIA IN 21 PATIENTS WITH IM- 
PAIRED INTRAOCULAR SYMPATHETIC INNERVATION 








arl: Background 





Light 
Anisocoria 
Mean Mean SE 
(in mm) (in mm) 
Initial 0.57 0.08 0.61 0.08 
After three 
light stimuli 0.95 0.11 0.91 0.10 
Increase with light 
stimulation 0.37 0.06 0.31 0.05 





group was tested on separate occasions with 
cocaine and with hydroxyamphetamine, and 
this patient had no mydriatic response to ei- 
ther drug. 

In 14 patients, incomplete postganglionic 
sympathetic denervation was indicated by 
pupillographic abnormality and reduced my- 
driatic response to either cocaine or hydroxy- 
amphetamine. Either drug produced an 
average mydriatic response that was less 
than half of the response of the normal pu- 
pil. There was no significant difference be- 
tween the average response to cocaine and 
the average response to hydroxyampheta- 
mine for the groups that received these 
drugs alone or for the five patients who re- 
ceived each drug on separate occasions. 

Intraocular pressures, recorded for 16 of 
the patients, were lower by 2 to 6 mm Hg on 
the side with oculosympathetic paresis in 


TABLE 2 
MYDRIATIC RESPONSE OF PUPILS TO PHARMACOLOGIC TESTING 








Ocuolosympathetic Paresis 


Drug Complete 
Mean (mm) SE 
Cocaine (4% —0.10 0.03 
(n —5) 
* Epinephrine (0.1%) +1.78 0.41 
(n=5) 
Hydroxyamphetamine (1%) —0.32 — 


(n=1) 


iuasadete Normal Pupil 
Mean (mm) SE Mean (mm) SE 
+0.50 0.11 +1.62 0.20 
(n= 14) (n=19) 
+0.63 0.09 +1.45 0.16 


(n=6) (n=7) 
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three patients, all of whom had incomplete 
sympathetic denervation. In the remaining 
13 patients tested, intraocular pressures were 
equal in both eyes. 


COMMENT 


Cluster headaches are considered a variant 
of migraime or vasodilating headaches in 
which the transient vasodilatory phenomena 
responsible for the syndrome are limited to 
the distribution of the carotid artery.’ Ex- 
perimental studies have demonstrated that, 
in some patients, dilatation of tħe branches 
of the external carotid reprodu-es pain in 
the typical region involved by the headaches 
and that, clinically, dilatation ar« tenderness 
of the temporal artery may occur, as well as 
flushing of the skin on the affected side. In 
other patients, however, the pam is repro- 
duced by dilatation of the internal carotid ar- 
tery anc its branches. 

In evaluating ocular signs associated with 
cluster headaches, Kunkle and Anderson? 
observed transient miosis durin» attacks in 
seven patients, while eight of their patients 
had permanent signs of oculcsympathetic 
paresis with blepharoptosis and niasis. Two 
patients observed by these authe-s during an 
attack," as well as one observed by Cogan," 
each had a dilated pupil that later returned to 
normal size, thus suggesting a transient irri- 
tative sympathetic lesion. In attempting to 
explain the transient and permanent changes 
in pupillary size, these authors postulated a 
combination of sympathetic paresis, which 
probably occurs in the region e^ the carotid 
siphon where dilatation of the artery within 
the bory canal would injure the internal ca- 
rotid plexus, and of parasympathetic dis- 
charge, which would contribute to the tran- 
sient miosis, lacrimation, and chinorrhea.?° 
Nieman and Hurwitz, however, stated that 
the miosis noted during attacks appeared to 
be solely the result of sympathetic dysfunc- 
tion and that there was little evidence that 
parasympathetic discharge was responsible 
for this change. 

All of our patients had permanent oculo- 
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sympathetic paresis at the time of their eval- 
uation; each of them had been aware of 
blepharoptosis on the involved side. Some pa- 
tients remarked that this had been a transient 
phenomenon initially, occurring only with 
headaches for a varying time before becom- 
ing permanent; the majority were aware of 
the permanent narrowing of the palpebral 
fissure after their first episode of headaches. 
A few patients had permanent narrowing of 
the fissure only after many years of the at- 
tacks. The degree of narrowing of the palpe- 
bral fissure is consistent with the narrowing 
observed in Horner’s syndrome due to a 
pestganglionic sympathetic lesion or induced 
by blockade of the postganglionic oculosym- 
pathetic fibers.? The narrowing is due to in- 
velvement of the sympathetic innervation of 
beth the upper and lower eyelids. 

Dissociation of eyelid and pupillary in- 
volvement was found in three of our patients 
with typical narrowing of the palpebral fis- 
sure but normal pupillary and pharmacologic 
responses. This has been mentioned by other 
aathors,"? who have observed blepharoptosis 
or miosis alone, or blepharoptosis associated 
with miosis. The dissociation suggests that 
there may be a separation within the internal 
carotid plexus of the fibers innervating eye- 
lids and pupil and that selective injury re- 
sults in this dissociation. 

Most of our patients were found by pupil- 
legraphy to have dysfunction of pupillary 
sympathetic innervation. On the basis of re- 
sponses to topical pharmacologic testing, we 
have interpreted this as complete or incom- 
plete postganglionic sympathetic denervation. 
Cocaine and hydroxyamphetamine are both 
indirect-acting sympathomimetic agents, and 
e mydriatic response to these drugs is predi- 
cated on the presence within the iris of intact 
eympathetic neurons that contain stores of 
norepinephrine. The mechanism of action of 
the two drugs, however, is different. Cocaine 
blocks the uptake mechanism of the presyn- 
aptic neuronal membrane, which is primarily 
responsible for terminating the action of 
norepinephrine (which has been released ei- 
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ther spontaneously or by nerve stimulation) ; 
cocaine does not by itself cause a release of 
norepinephrine from the neuron or its stor- 
age vesicles. Hydroxyamphetamine, how- 
ever, acts by a competitive displacement of 
‘norepinephrine from presynaptic storage 
vesicles; its sympathomimetic activity de- 
pends only on intact sympathetic neurons 
and has no relationship to the rate of libera- 
tion of norepinephrine from the neurons. 
The usefulness of hydroxyamphetamine and 
similar indirect-acting agents such as tyra- 
mine as pharmacologic indicators for evalu- 
ating oculosympathetic innervation recently 
has been emphasized by Thompson and 
Menscher.!? Although cocaine has commonly 
been utilized for such evaluation, the results 
may be difficult to interpret because a re- 
sponse depends not only on intact sympa- 
thetic neurons but also on the rate at which 
transmitter is released. With hydroxy- 
amphetamine, any variability due to the 
rate of release of transmitter is eliminated. 
For this reason, we have utilized hydroxy- 
amphetamine with increasing frequency in 
evaluating oculosympathetic paresis. 

When complete sympathetic denervation 
Occurs, there is no response to indirect-act- 
ing sympathetic drugs, and a supersensitivity 
to direct-acting sympathomimetic agents 
such as epinephrine and phenylephrine de- 
velops. Five of our patients had findings 
consistent with complete postganglionic 
sympathetic denervation and supersensitiv- 
ity, for there was no reaction to cocaine or 
hydroxyamphetamine but a prompt mydri- 
atic response to dilute epinephrine. Fourteen 
patients had a subnormal response to cocaine 
or hydroxyamphetamine, which we interpret 
as evidence of incomplete postganglionic 
sympathetic denervation. In support of this 
interpretation is the observation that two of 
the patients had segmental mydriasis only, 
limited to less than 30% of the circumfer- 
ence of the iris. 

The observations regarding oculosym- 
pathetic paresis in these 24 patients and the 
variations in the extent of sympathetic dys- 
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function seem consistent with the supposi- 
tion that injury to the internal carotid plexus 
occurs during the episodic dilatation of the 
artery that produces the headache. Anatomi- 
cally, the most likely site for this injury is 
along the intraosseous portion of the internal 
carotid,"? with variation in the extent of 
sympathetic involvement that may be related 
to the distribution of the fibers constituting 
the internal carotid plexus. Alternatively, 
one would have to postulate focal lesions oc- 
curring at different levels of the internal ca- 
rotid plexus to explain the variation in sym- 
pathetic involvement. Data from our group 
of patients indicate that patients more likely 
will develop incomplete sympathetic dener- 
vation involving the eyelids and pupil, or the 
eyelids alone, rather than complete oculo- 
sympathetic denervation. 

The incidence of permanent oculosym- 
pathetic paresis in patients with cluster head- 
ache evaluated at the Mayo Clinic is approx- 
imately 596, which is comparable to the 
group reported by Kunkle and Anderson* 
(about 896) but considerably less than that 
recorded by Nieman and Hurwitz’ (22%), 
who commented on the selective bias which 
accounted for their high incidence, In the 
past seven years, more than 245 patients 
have been evaluated in the Pupillography 
Laboratory for Horner’s syndrome or oculo- 
sympathetic paresis. Cluster headaches and 
associated oculosympathetic paresis account 
for approximately 10% of this group, and 
constitute one of the largest categories in 
which a specific etiologic diagnosis can be as- 
signed to Horner’s syndrome. For compari- 
son, in patients evaluated in the Pupillogra- 
phy Laboratory, Horner’s syndrome due to a 
malignancy represents less than 3% of the 
entire series (unpublished observation). 
This incidence is strongly biased by the se- 
lection and referral of patients for pupillog- 
raphy. 


SUMMARY 


Twenty-four patients with oculosym- 
pathetic paresis associated with cluster head- 
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aches were studied by infrared electronic pu- 
pillography and pharmacologic testing. Sym- 
pathetic dysfunction varied from paresis of 
the sympathetic innervation cí the eyelids 
alone to complete postganglionic denervation 
of the eyelids and iris with denervation su- 
persensitivity ; most of the patients had in- 
complete postganglionic sympa hetic dener- 
vation. These findings are comsistent with 
the supposition that injury of tle internal ca- 
rotid plexus during the headaches results 
from dilatation of the intraosseous portion 
of the internal carotid artery. 
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GUARDED THERMAL SCLEROSTOM Y 
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An overfunctioning sclerocorneal fistula is 
the most frequent cause of complications 
following filtration surgery. These compli- 
cations include hyposecretion with resultant 
risk of failure of filtration, choroidal detach- 
ment, macular edema, cataractogenesis, syn- 
echia formation, and corneal endothelial 
damage causing stromal edema. By the suture 
technique to be described, the surgeon is able 
to control aqueous flow through the surgically 
produced stoma during the early postoper- 
ative period, thus diminishing the problem 
of a flat anterior chamber. 

The established surgical method of cor- 
recting the problem of an overfunctioning 
sclerocorneal fistula is usually quite effective 
and involves the injection of air into the an- 
terior chamber, accompanied, when neces- 
sary, by posterior sclerotomy and drainage 
of subchoroidal fluid. However, it is desir- 
able to have a method of avoiding the flat an- 
terior chamber in order to obviate the atten- 
dant trauma to both the patient and the sur- 
geon resulting from a second trip to the op- 
erating room so soon after a primary proce- 
dure. 

More recently, the microsurgical tech- 
niques of trabeculectomy, trabeculotomy, and 
sinusotomy have been introduced. One of the 
major advantages of these techniques is to 
obtain a surgically produced pressure-lower- 
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ing effect without causing a flat chamber. 
These techniques, however, are more difficult 
to perform than routine filtration procedures 
and require an intimate knowledge of the 
minute structure of the limbal area as well as 
familiarity with microsurgical techniques. 

Various nonoperative techniques which 
usually involve tamponade of the bleb area 
have been suggested. Gehring’ devised a 
bandage which exerted pressure over the 
bleb by its position on the upper eyelid. 
Chandler and Simmons? have tried several 
scleral contact shells and conjunctival suture 
techniques in an effort to flatten the bleb and 
thus prevent unimpeded drainage of aqueous 
from the chamber. 

These methods, though frequently effec- 
tive, have the disadvantages of being cum- 
bersome, uncomfortable, or too inflexible to 
meet varying postoperative conditions. They 
are, however, useful in other types of filtra- 
tion surgery while the procedure to be de- 
scribed here can effectively close only the 
slit-like opening of a thermal sclerostomy. 
We believe the guard suture avoids the 
above-mentioned disadvantages while re- 
maining simple, effective, and relatively free 
of complications, 

The evolution of this procedure began 15 
years ago as an extension of a technique ad- 
vocated by Dr. William Ferguson of San 
Francisco. In those narrow-angle eyes sus- 
pected of having associated trabecular dam- 
age, he suggested performing a peripheral 
iridectomy in the routine manner. On the 
third postoperative day, if the pressure re- 
mained elevated, he removed the suture clos- 
ing the sclerocorneal incision in hopes of ob- 
taining filtration. In 1960, Dr. Thomas Pettit 
expanded this idea and performed a pro- 
cedure similar to the one to be described here 
on a small series of patients. It was also per- 
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Fig. 1 (Shaffer, Hetherington, anc Hoskins). (A) Path of suture across limbal incision, (B) Suture 
passes beneath conjunctival flap. (C) Loops withdrawn from incision and used for traction. (D) Mattress 
suture tied on corneal side with surgeer’s knot secured by single bow knot. 


formed by Becker and Shaffer^ in the early 
1960s, but it is only within tae past few 
years that it has been used w th any fre- 
quency. 


TECHNIQUE 


Thermal sclerostomy is a procedure famil- 
iar to most ophthalmic surgeon= and will be 
described only briefly : 

A large limbus-based conjun-tival flap is 
fashioned in the upper nasal quadrant. The 
usual 3-4 mm incision is made through the 
outer two-thirds of the surgicz limbus and 
cautery is applied to the wound edges. A 7-0 
black silk suture double-armed with 34 circle 
reverse cutting needles (Ethicom G-6, Davis 
& Geck CE 20) is then passed mto clear cor- 
nea at a point 2 mm anterior tc the conjunc- 
tival flap. It is guided posterior y at a depth 
of one-half the corneal thicknes-, passing be- 
neath the limbal insertion of the conjunctiva 
to emerge in the incision at the junction of 


its middle and medial thirds. It is continued 
through the posterior lip of the wound to 
emerge from the sclera 1.5 mm behind the 
incision (Fig. 1-B). The return passage of 
tae suture reverses the route, passing through 
tae sclera, crossing the incision at the junc- 
ton of its middle and lateral thirds to emerge 
from the cornea 2 mm anterior to the con- 
junctival insertion (Fig. 1-A). Thus, a firm 
mattress guard suture has been placed across 
the limbal incision with its free ends emerg- 
ing from the cornea anterior to the conjunc- 
tival flap. At no time is the flap perforated. 
The transincision portions of the suture are 
then withdrawn from the wound and used for 
traction while the operation proceeds (Fig. 
I-C). 

The incision is deepened by sharp dissec- 
tion interspersed with applications of cau- 
tery. After entering the anterior chamber, an 
iridectomy is performed. A surgeon's knot is 
then fashioned in the guard suture, and, 
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while the operator fills the anterior chamber 

with balanced salt solution, the assistant 

tightens the knot to approximate the wound 

edges and form the chamber. The surgeon's 

knot is secured with a single bowknot (Fig. 
-1-D). The conjunctival flap may be closed 
with continuous or interrupted 7-0 black silk 
sutures and the eye is patched. To facilitate 
manipulation of the suture during the post- 
operative period, the ends should be left 2 
cm long. Subsequent adjustments of the su- 
ture can then be easily performed in the office 
under topical anesthesia. 

At the first postoperative dressing, the 
eyes will have a formed chamber and 50% 
will have a bleb present. This is the ideal sit- 
uation, and the suture should remain undis- 
turbed until the fifth postoperative day, 
when both the bow and surgeon’s knot are 
loosened. If the chamber remains formed for 
two days, the suture may be removed. If, 
however, the chamber should flatten, the su- 
ture should be re-tied to be loosened again in 
while the operator fills the anterior chamber 
two days. 

In those eyes with a formed chamber but 
no evidence of bleb formation by the second 
postoperative day, both knots are loosened 
and a bleb usually forms spontaneously. If 
the bleb does not form with the suture loos- 
ened, gentle pressure on the cornea has 
rarely failed to form one. The suture should 
then be left in place, untied, until the fifth 
postoperative day so that it may be tightened 
again should the chamber collapse. If this oc- 
curs, the suture is secured for two more 
days. This process may be repeated as neces- 
sary. These sutures have been left in place 
for as long as 14 days without adverse af- 
fects. 


DISCUSSION 


It is generally accepted that flow of aque- 
ous through the corneoscleral stoma is neces- 

' sary to maintain patency of the fistula by 
collagenolysis. Teng and associates*? found 
degeneration of collagen around filtration 
wounds where collagen fibers were in direct 


GUARDED THERMAL SCLEROSTOMY 771 


contact with aqueous. However, they also 
found portions of fistulas with an endothelial 
lining which prevented the lysis of collagen. 
They suggested that this lining arose from 
the iris endothelium which gained access to 
the fistula when the chamber was flat postop- 
eratively. 

Bellows and Chinn, and later Biettt,’ 
demonstrated in experimental animals that 
free drainage of aqueous from the anterior 
chamber, rather than resulting in an in- 
creased flow, actually caused decreased pro- 
duction of aqueous by the ciliary body after 
the first hour, resulting in a marked diminu- 
tion of flow from the anterior chamber. 

Thus a freely draining fistula can result in 
diminished aqueous flow, cause a flat cham- 
ber, and increase the risk of ultimate failure 
of filtration. 

Although these studies seem to indicate a 
theoretical advantage could be gained by uti- 
lizing the guard suture in open-angle glau- 
coma, in practice the results have not varied 
significantly from those achieved by stan- 
dard filtration procedures. 

In the eye with narrow-angle configura- 
tion, however, there is a definite indication 
for the use of this technique. In such a globe, 
there is always risk of precipitating malig- 
nant glaucoma. Deepening the anterior 
chamber at the end of the procedure pre- 
vents anterior displacement of the lens-iris 
diaphragm and allows good cycloplegia and 
mydriasis. These factors encourage the nor- 
mal anterior flow of aqueous and diminish 
the likelihood of malignant glaucoma. It also 
decreases the probability of lens incarcera- 
tion in these eyes. In those narrow-angle 
eyes with combined-mechanism glaucoma in 
which it is impossible to preoperatively dif- 
ferentiate outflow obstruction that is due to 
iris apposition from obstruction that is due 
to trabecular damage, this technique may be 
used with a lighter application of cautery. If, 
postoperatively, no significant opening of the 
angle can be seen by gonioscopy, or marked 
elevation of intraocular pressure occurs, the 
suture can be loosened to obtain filtration. 
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Similarly, in aphakic glaucoma there are 
distinct advantages of this technique. By 
pushing the hyaloid back, incarceration of 
vitreous in the fresh wound is avoided. Im- 
mediate reformation of the chamber also 
prevents vitreocorneal adhesions and, by al- 
lowing mobility of the iris, averts iridovit- 
real adhesions. The latter can result in 
aphakic pupillary-block glaucoma resistant 
to treatment, 


SUMMARY 


A technique utilizing a mattress guard su- 
ture to obtain a formed anterior chamber im- 
mediately following thermal sclerostomy has 
several advantages, both theoretical and 
practical. The postoperative adjustment of 
the suture in the office can be carried out 
without difficulty. In order to prevent malig- 
nant glaucoma and postoperative problems 
with the vitreous body, this technique should 
be used in eyes with narrow-angle configura- 
tions and in aphakic glaucoma. The results, 
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although based on a small series of cases, are 
encouraging, and this technique appears to 
have a useful place in the arsenal of anti- 
glaucoma surgery. 
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COMPARISON OF THE EFFECT OF PROPRANOLOL, LIGNOCAINE, 
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Propranolol (Inderal), an adrenergic 
beta-receptor blocking agent, is reported to 
reduce intraocular pressure in patients with 
chronic simple glaucoma.*? The mode of ac- 
tion of propranolol was not elucidated, but it 
was suggested that the effect resulted from 
the action of propranolol on an adrenergic 
mechanism responsible for either the rate of 
formation of aqueous humor or on the facil- 
ity for outflow. On the other hand, it was 
also demonstrated that topical application of 
isoprenaline and adrenaline will reduce 
intraocular pressure in man.** Conse- 
quently, propranolol may affect intraocular 
pressure by actions not directly related to an 
effect on adrenergic receptors in the eye. In 
man, the systemic administration of propra- 
nolol reduces heart rate and cardiac output 
and increases total peripheral resistance’ ; as 
a consequence the rate of formation of aque- 
ous humor may be reduced. 

To eliminate the actions of propranolol on 
the systemic circulation, we have studied the 
effect of the drug on intraocular pressure by 
applying it directly to the eye. In addition to 
its adrenergic blocking properties, propra- 
nolol, is a potent local anesthetic. As this 
property may also affect intraocular pres- 
sure, we have compared the effects of pro- 
pranolol with those of lignocaine, MJ 1999 
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and INPEA. The latter two drugs block ad- 
renergic beta receptors,® but which have no 
local anesthetic action. 


METHODS 


Observations were made in 62 hospitalized 
patients, 31 men and 31 women, all between 
the ages of 30 and 80 years. The patients 
were divided into three groups, according to 
diagnostic criteria : 

Group 1. Normal subjects—These were 
43 patients—(25 men and 18 women) admit- 
ted to the ophthalmic service for conditions 
not affecting intraocular pressure (e.g., con- 
junctivitis, dacryocystitis, central retinitis, 
strabismus, and cataract). These patients 
had not previously been given any drugs 
which might alter intraocular pressure. 

Group 2. Patients with chronic simple 
glaucoma—The 12 patients belonging to this 
group (six men, six women) had monocular 
or binocular open-angle glaucoma as judged 
by field loss, tonometry, gonioscopy, visual 
acuity, and fundus observation. Prior to 
their present hospitalization, all had rou- 
tinely used drugs commonly prescribed for 
the treatment of glaucoma, and after admis- 
sion, treatment with these drugs was contin- 
ued until the danger of an acute rise of 
intraocular pressure had passed, A period of 
at least five days elapsed after drug therapy 
ceased before the administration of propra- 
nolol began. Consequently, the intraocular 
pressures in these patients were not unduly 
high at the time observations were made 
(Table 1). In all patients in this group, the 
effects of the instillation of 0.9% saline was 
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TABLE 1 


EFFECT ON INTRAOCULAR PRESSURE OF 0.9% SALINE IN PATIENTS WITH CHRONIC SIMPLE GLAUCOMA 
AND OF 2% PROPRANOLOL IN NORMOTENSION, CHRONIC SIMPLE GLAUCOMA, AND ACUTE GLAUCOMA 


Total 
Treatment No., 
Groups Sex " me 
Patients 99 dn v 
Saline-treated controls: 

Chronic simple 6-M XxXmmHg 24.1 22.9 22.6 
glaucoma SE 41.8 41.8 1.6 
6-F XmmHg 23.9 23.0 22.8 

SE i.i 41.1 i.i 

Propranolol-treated: 

Normotensive 9-M xXmmHg 15.5 15.3 15.3 
SE +0.8 40.9 +0.9 

9-F  XmmHg 15.8 15.8 15.8 

SE i0.6 +40.6 +09.6 

Chronic simple 6-M XmmHg 22.0 21.6 21.2 
glaucoma SE $1.5 1.5 +1.5 
6-F XmmHg 23.3 22.3 22.0 

SE +1.1 41.3 1.4 

Acute glaucoma 7-F X¥mmuHe 65.5 65.5 65.5 
SE +8.2 +48.2 +8.2 


Time (in minutes) Before and After Treatment 


Statistical 
Significance 


30 60 90 120 150 240 Treated Patients) 
22.3 22.3 22.1 22.1 22.3 22.3 P 0.05 

£1.6 +1.6 41.6 1.6 £1.6 ¢1.6 

22.3 22.4 22.4 22.3 22.3 22.3 P>0.05 

tise +41.2 1.2 41.2 Aled Łi.2 

13.1 11.2 9.8 9.4 10.4 11.8 P «0.01 

0.8 +0.5 $0.3 +0.9 +1 £0.7 

15.8 14.8 13.9 14.0 14.4 14.7 P<0.01 

0.6 40.4 +60.8 +0.8 +0.7 +£0.6 

18.3 16.6 16.5 15.7 16.0 17.5 0.01<P<0.05 
+1.4 40.8 +0.7 40.9 £+0.9 £0.9 0 

19,5 18.1 17. 17.6 18.1 19.5 Q,01 «P «0.05 
xs +1.7 51.7 £1,6 1.5 £1.35 

65.0 65.0 65.0 63.2 63.2 63.9 P>0.05 

+48.4 48.4 +8.4 +8.8 +£8.8 +8.7 





studied on one day (as a control) and the 
effects of propranolol on the following day. 
The treatments were given in random order. 

The patients in Groups 1 and 2 were ran- 
domly picked from the whole population of 
the ophthalmic service. 

Group 3. Patients with acute glaucoma— 
Observations were made in seven women pa- 
tients admitted to hospital with idiopathic or 
secondary acute glaucoma. 

All patients remained in the supine posi- 
tion throughout periods of examination. 
Intraocular pressure was measured by a 
Schiøtz tonometer and expressed in mm Hg. 
With the exception of the experiments in 
which the effects of lignocaine and propra- 
nolol were compared in both eyes of the 
same patients, local anesthesia of the cornea 
was produced by the instillation of 3 drops 
of lignocaine 10 seconds before making the 
first control observations. Anesthesia was 
maintained throughout the period of obser- 
vation by the administration of lignocaine 
every 30 minutes. In all patients except those 
seven who had a different drug applied to 
each eye at the same time, an electrocardio- 
gram was made and heart rate determined by 


measurement of at least 10 R—R intervals 
(R-R = interval between two subsequent R 
waves of the electrocardiogram). Arterial 
pressure was measured by auscultation using 
a sphygmomanometer applied to the left arm. 
Mean arterial pressure (mm Hg) was taken 
as diastolic pressure plus one-third of pulse 
pressure. Local anesthetic activity was mea- 
sured on the human cornea by using the 
Aesthesiometer (Cochet and Bonnet, Ltd.) 
and expressed in conventional units. The com- 
parison between the activities of the four 
compounds was made by using the Friedman 
rank test. Intraocular pressure, heart rate, 
and arterial pressure were measured every 30 
minutes, and when steady values were ob- 
tained, one of the following solutions was 
administered: (1) three drops of propranolol 
HCl (2% solution), (2) three drops of MJ 
1999 HCl (2% solution), (3) six drops of 
INPEA HCl (2% solution), or (4) three 
drops of sodium chloride (0.9% solution). 
Each solution was administered to the con- 
junctival sac. In order to control the influence 
of sex, eye laterality, and experimental times 
on the changes in intraocular pressure, heart 
rate, and arterial pressure induced by any 


(Controls vs =" 
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treatment, an analysis of variance was car- 
ried out on the data exhibited at 0, 30 and 60 
minutes before treatment and 30, 60, 90, 120 
and 150 minutes after treatment. 


RESULTS 


Intraocular pressure—The averaged re- 
sults from the three groups of patients are 
shown in Figure 1 and Tables 1 and 2. 

Control observations—The instillation of 
saline into the conjunctival sac did not cause 
any change in intraocular pressure in pa- 
tients with chronic simple glaucoma. 

Normal subjects—In 18 patients (nine 
men, nine women) with normal intraocular 
pressure, propranolol eye drops produced a 
progressive reduction in intraocular pres- 
sure. This was maximal 120 minutes after 
administration of propranolol and was 
highly significant (p < 0.01) when men and 
women patients were taken as one group. 
No difference in the response to propranolol 
instillation was observed between the right 
and left eyes, while a marked and highly 
significant difference was recorded between 
the two sexes (p < 0.01): the decreases in 
intraocular pressure was 39% for men and 
19% for women (Table 1). 

Patients with chronic simple glaucoma— 
Propranolol produced a marked and signifi- 
cant reduction in intraocular pressure 
(0.01 < p < 0.05) in this group which was 
maximal 120 minutes after treatment. The 
response was similar in both sexes and in 
right and left eyes (Table 1, Fig. 1). 

Patients with acute glaucoma—In patients 
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with monolateral acute glaucoma, the admin- 
istration of propranolol had no effect on the 
intraocular pressure of the diseased eye (Ta- 
bles 1 and 2, Figs. 1 and 2) whilst it de- 
creased the intraocular pressure in the con- 
tralateral, normotensive eye to 73.5% of 
control. 

Heart vate and arterial pressure—The 
mean heart rates (beats per minute) during 
the control period were 8 in normal sub- 
jects, 78 in patients with chronic simple 
glaucoma, and 82 in those with acute glau- 
coma, After the administration of saline to 
patients with chronic simple glaucoma and 
of propranolol to the others, heart rate fell 
(Fig. 1). The decrease was maximal at 90 
minutes and was highly significant (p«: 0.01 ) 
in all groups; this response was similar in 
men and women. The mean value for arterial 
pressure was 109 mm Hg and did not alter 
significantly in any of the groups of patients 
following the administration of either saline 
or propranolol. 

Effect of experimental drug im normal 
subjects~-Observations were made in 14 pa- 
tients (seven men, seven women) in whom 
three drops of MJ 1999 were applied to both 
eyes after a one-hour control period. The 
averaged results in these patients are given 
in Table 3. In both sexes the introcular pres- 
sure fell during the control period, but no 
further change occurred, 

Effect of INPEA in normal subjects— 
Observations were made in 14 patients 
(seven men, seven women) and the averaged 
results are given in Table 3. The administra- 


TABLE 2 
COMPARISON OF EFFECT OF PROPRANOLOL IN EYES WITH ACUTE GLAUCOMA AND 


Xo Time (in minutes) Before and After Treatment 


Patient Status oa, se ee 


‘Acute glaucoma 7 XmmHg 65.5 65.5 65.5 
SE +8.2 +8.2 


Normotensive 7 XmmHg 16.3 15.9 15.9 


NORMOTENSIVE FELLOW EYES IN SAME PATIENTS 





A MM — 


^ 


Statistical 

Significance 
MÀ ——————— — — —-- (Controls vs 

30 60 90 120 150 240 Treated 

Patients) 

65,0 65.0 65.9 63.2 63.2 63.9 P»0.05 

-8.2 +8.4 +8.4 48.4 +8.8 +8.8 +8.7 
13.4 11.9 11.7 12.2 13.3 14.5 P «0.01 


SE £1.60 41.61 1.61 +£1.68 +1.32 +1.18 +1.30 41.54 +£1.52 
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Fig. 1 (Musini and associates). Effects of saline (dashed lines) and propranolol 2% eye drops (solid* 
lines) on heart rate (top), mean arterial pressure, (center), and intraocular pressure (bottom) in patients 
with normal intraocular tension (-O-), with chronic simple glaucoma (-[]-) and with acute glaucoma - 
(-A~). Variations are expressed as percent of control values. 
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Fig. 2 (Musini and associates). Heart rate (top), arterial pressure (center), and intraocular pressure 
(bottom) responses to the instillation of propranolol 296 eye drops into the cojunctival sac of both the 
eyes with acute glaucoma (—-9—) and the contralateral normotensive (-O-) eyes of the same patients. 
The curves are representative of the percent variations on the control values. 
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TABLE 3 
ErrEcT oF MJ 1999 AND INPEA ON INTRAOCULAR PRESSURE OF NORMOTENSIVE PATIENTS 





Statistical 
Total No., Time (in minutes) After Treatment Significance 
Treatments Sex Controls (Controls vs 
Patients 30 60 90 120 150 240 Treated 
Patients) 
MJ 1999* 1-M xmmHg 12.6 13.2 13.2 12.9 12.9 12.9 13.3 P-0.05 
SE 40.8 +0.7 -0.8 20.7 450.7 +0.7 +20.9 
1-F EmmHe 15.3 15.4 5.4 15.4 15.4 15.4 15.4 
SE +0.6 +0.6 0.6 40.6 +0.6 +06 +0.6 P>0.05 
INPEAT T-M XxmmHg 12.9 12.2 1.0 - 12:0- 12.0. 12.3 12.8 
SE 0.7 0.6 0.7 +0.7 +0.7 +0.7 =+0.8 P>0Q.05 
7-F XxmmHg 12.0 12.0 2.0 12.0 12.0 12.0 12.8 
SE +0.4 0.4 0.4 +0.4 +0.4 +0.4 +0.8 P>0.05 


* Three drops of a 2% solution. 
+ Six drops of a 2% solution. 


tion of six drops of INPEA had no effect on 
intraocular pressure in either sex. 

Local anesthetic effect on the cornea—The 
effects of the four drugs, propranolol, ligno- 
caine, MJ 1999, and INPEA, were com- 
pared in both eyes of 15 patients. Lignocaine 
was applied to one eye of all patients (either 
left or right at random) and either proprano- 
lol, MJ 1999, or INPEA was applied to the 
other eye. T'he averaged results are given in 
Figure 3. In the concentrations used, MJ 
1999 and INPEA had no anesthetic effect. 
Propranolol and lignocaine were equally ac- 
tive and had a similar duration of action 
(p>0.05). 

Comparison of intraocular pressure 
effects—Observations were made in seven 
patients with normal intraocular pressures. 
Propranolol and lignocaine were applied 
randomly to either eye of all patients. The 
drugs were applied every 30 minutes for 240 
minutes and intraocular pressure was mea- 
sured 15 seconds after each administration. 
The averaged results are given in Table 4 
and Figure 4 and show that both the drugs 
lowered intraocular pressure; the effect was 
maximal at 120 minutes and was followed by 
a rise in pressure. There was no significant 


difference between the effect of the two 
drugs (Table 5). 


Discussion 


The present observations show that the 
topical administration of propranolol to the 
eye reduces intraocular pressure in patients 
with normotensive eyes and in those with 
chronic simple glaucoma. This result cannot 
be ascribed to propranolol-induced changes 
in systemic hemodynamics, as arterial pres- 
sure was unaltered after topical application 
of the drug to the eyes and heart rate de- 
creased to some extent both in control and in 
propranolol-treated patients. The effect is 
apparently not due to blockade of adrenergic 
beta receptors, as MJ 1999 and INPEA ad- 
ministration had no effect on intraocular 
pressure. In patients with normotensive eyes 
both lignocaine and propranolol] reduced 
intraocular pressure to the same extent, 

In all patients with normotensive eyes and 
in those with chronic simple glaucoma, intra- 
ocular pressure fell during the control period 
during which lignocaine had been applied to 


the eye to enable the measurement to be, 


made. Thus lignocaine would appear to re- 


duce intraocular pressure in these patients ~ 


~ 
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Fig. 3 (Musini and associates). Curves representing the intensity and duration of the local anesthetic 
activity of lignocaine (-O-), propranolol (-6—), MJ 199 (-L1-), and INPEA (A). Each point is 
the mean value expressed as percent of the highest level of recorded from 15 healthy male subjects. 


, through its local anesthetic action. The pres- 
ent experiments have also shown that pro- 
pranolol is as effective as lignocaine as a 
local anesthetic agent on the human cornea. 
These results all suggest that reduction in 

. intraocular pressure produced by proprano- 
lol on topical application to the eye 1s due to 
its local anesthetic action. The present ex- 


periments do not explain the observations of 
Phillips and associates,’ who reported a de- 
crease in intraocular pressure after intra- 
venous and oral administration of proprano- 
lol, as the local anesthetic action of proprano- 
lol on parenteral administration has not yet 
been determined in man. 

There is also evidence from our results 
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TABLE 4 
COMPARISON OF EFFECTS OF PROPRANOLOL AND LIGNOCAINE WHEN APPLIED 
CONTEMPORANEOUSLY TO FELLOW EYES 
Time (in minutes) After Treatment 
Treatments No. Eyes Controls 
30 60 90 120 180 240 
Propranolol 7 gmmHg 15.6 15.1 14.5 14.0 14.2 l 16.9 
+0.46 +0.66 +0.80 +0.67 +£0.77 +0.54 10.57 
Lignocaine 7 xmmHg 14.8 14.1 13.8 13.2 14.5 15:1 15.8 
SE +0.34 10.24 10.22 10.31 +0.58 +£0.47 +0.36 


that, when topically applied, both proprano- 
lol and lignocaine lower intraocular pressure 
when the iridocorneal angle is open, but not 
when the angle is closed, as in acute glau- 
coma. This conclusion is further supported 
by the evidence that propranolol and ligno- 
caine decrease the intraocular pressure of 
the normotensive eye of patients whose con- 
tralateral eye is glaucomatous. 

These findings suggest that the site of ac- 


100 


tion of these drugs is in the chamber angle 
and that it involves a mechanism which can 
modify the resistance to outflow of the 
aqueous humor. The effect of. these drugs 
may result from a reduction of the myogenic 
tone of the smooth muscle in the canal of 
Schlemm and in the other drainage channels, 
as the intra-arterial administration of pro- 
pranolol and lignocaine reduce vascular 
smooth muscle tone.*! Propranolol and ligno- 


O PROPRANOLOL 
e LIGNOCAINE 





C 30 


60 90 


120 180 240. 


min. 


Fig. 4 (Musini and associates). Effects of propranolol 2% (-O-) and lignocaine 2% (—9—) on intra- - 
ocular pressure of healthy male subjects. Variations are expressed as percent of control values. 
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TABLE 5 


RESULTS OF THREE-WAY ANALYSIS OF VARIANCE 
OF DATA CONCERNING PERCENT INTRAOCULAR 
PRESSURE CHANGES INDUCED BY LIGNOCAINE 

AND PROPRANOLOL CONTEMPORANEOUSLY 
APPLIED AT RANDOM TO EITHER EYE 
OF THE SAME PATIENT 


Source of Degree Mean ü Statistical 
Variation , of Squares F Signifi- 
` q 
Freedom cance 

Drugs 1 2.2517 1.09 P>0.05 
Patients 6 2.9273 1.41 P>0.05 
Drugs-patients 

interaction 6 2.0689 — — 
Times 5 1.8881 5.30 P«0.01 
Times- patients 

interaction 30 0.3562 — — 
Drugs-times , 

interaction 5 0.2908 1.37 P>0.05 
Residual (drugs- 

times-patients 

interaction) 30 0.2122  — — 


1——-—-———————— —— EM 


* | ZVariances ratio (Fisher's test). 


caine have also been observed to depress the 
myogenic activity of the isolated rabbit il- 
eum.H 


SUMMARY 


When the mechanism underlying the hy- 
potensive action of propranolol on intraocu- 
lar pressure was investigated in three groups 
of ophthalmic patients, propranolol, applied 
topically, decreased intraocular pressure in 
the normotensive eyes and in those with open- 
angle glaucoma, but not in eyes with acute 
glaucoma. Two beta-adrenoceptor blocking 
drugs which have no anesthetic activity, MJ 
1999 and INDEA, did not alter intraocular 
pressure. When propranolol was applied to 
one eye and lignocaine to the other contempo- 
raneously in normotensive patients, the two 
e drugs were found to be equally potent in de- 
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creasing intraocular pressure. The present 
results suggest that the reduction in intra- 
ocular pressure consistently observed after 
topical application of propranolol to the eyes 
is due to the strong local anesthetic action of 
this drug. 
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ACOUIRED AUTOSENSITIVITY TO DEGENERATING DESCEMET'S 
MEMBRANE IN A CASE WITH ANTERIOR UVEITIS 
IN THE OTHER EYE 


J. Reimer Wo rter, M.D., Franx D. Jounson, M.D., Rocer F. MEYER, M.D., AND 
Joun A, Watters, M.D. 
Ann Arbor, Michigan 


Acquired hypersensitivity to degenerative 
products of certain ocular tissues is an im- 
portant factor in several serious eye diseases. 
Such diseases include phakoanaphylactic 
uveitis, sympathetic ophthalmitis, scleritis 
(necroscleritis nodosa, scleromalacia per- 
forans, or massive scleritis), and giant cell 
arteritis (temporal arteritis). Hypersensi- 
tivity to degenerating Descemet’s membrane 
may also develop, and this possibility, being 
apparently less well known, seems worthy of 
emphasis. 

Hogan, Kimura and Thygeson! first re- 
ported the presence of foreign-body giant 
cells next to Descemet's membrane in cases 
of herpes simplex keratitis with stromal in- 
volvement. In 1964 and in 1967 reports by 
Zimmerman,? and Green and Zimmerman,? 
described similar observations in cases of 
longstanding ulcerative keratitis and sug- 
gested that the granulomatous reaction 
around Descemet's membrane might be in- 
dicative of an aquired autosensitivity to this 
structure. Green and Zimmerman? empha- 
sized that Descemet's membrane is a remark- 
ably permanent structure that resists the 
usual proteolytic enzymes released in corneal 
inflammations. They concluded that the 
granulomatous reaction around Descemet’s 
membrane could be related either to a change 
in the physiochemical nature of Descemet’s 
membrane or to the development of different 
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proteolytic enzymes capable of its dissolu- 
tion. 

This paper presents a case in which there 
was a granulomatous inflammatory reaction 
to Descemet’s membrane fragments which 
definitely showed evidence of dissolution. 
Clinical evidence of granulomatous uveitis in 
the other eye of this patient was of special 
interest. . 

CASE REPORT 


This 84-year-old white man was first seen in the 
Veterans Administration Hospital Eye Clinic in 
December, 1969, with a six-month history of cor- 
neal ulcer of the right eye. Initially, the eye was 
scratched by the branch of a fruit tree, Treatment 
with topical antibiotic eye drops proved unsuccess- 
ful. Examination revealed hand motion vision only 
in the right eye and normal vision in the left. The 
right eye was irritated and red, and a deep corneal 
ulcer extended over most of the lower half of the 
cornea. This was surrounded by corneal edema and 
neovascularization. Descemet's membrane was bulg- 
ing and formed a broad descemetocele. 

The patient was admitted. Cultures revealed co- 
agulase-positive Staphylococcus aureus. Treatment 
with systemic and topical antibiotics plus calcium 
disodium EDTA was started. The cultures soon be- 
came negative, but the ulcer persisted. In January, 
1970, a conjunctival flap procedure was performed 
over the lower half of the right cornea. This tem- 
porarily improved the condition and the patient was 
discharged. Over the next several months he re- 
mained comfortable, but the cornea continued to 
bulge and form a large corneal staphyloma with a 
paper-thin, opaque corneal layer (Fig. 1). There 
was definite evidence of slowly increasing chronic 
irritation and deep pain. 

in May, 1970, a one-plus flare reaction was 
found in the anterior chamber of the previously 
normal left eye. This eye also exhibited multiple 
mutton-fat keratic precipitates (KPs). Topical cor- 
ticosteroid and mydriatic therapy was started in the 
left eye and removal of the blind and irritated right 
eye was advised. The patient absolutely refused 
enucleation, but he finally permitted the blind eye to 
be eviscerated after being told that with this proce- 
dure the outer shell of the eye would be left in 
place. Evisceration of the right eye was accom- 
plished without difficulties. Postoperatively recovery 
was uneventful. The left anterior uveitis quickly 
cleared and has not recurred. 
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HISTOPATHOLOGIC STUDY 

The ocular contents of the right eye were 
composed of cornea, lens, and the collapsed 
uvea, retina, and vitreous, The thin cornea 
with its conjunctival covering was cut in 
cross sections. Histologically, it exhibited 
extreme thinning and neovascularization of 
the stroma. Fragmentation of Descemet's 
membrane was seen and this had caused 
many defects in this layer. Extensive granu- 
lomatous inflammatory reaction with giant 
cells, epithelioid cells, and a broad zone of 
mononuclear cells was seen in the region of 
the fragmented Descemet's membrane. Giant 
cells were found, especially next to and 
around the*margins of the fragments of 
Descemet's membrane (Fig. 2). In many 
areas, the margins exhibited splitting of 
Descemet's glass membrane into two layers, 
and the most extensive granulomatous reac- 
tion was found in areas with this autolvtic 
splitting (Fig. 3). More advanced destruc- 
tion of Descemet's membrane also seemed to 
have caused a severe granulomatous inflam- 
matory reaction (Figs. 4 and 5). 

The iris was attached to the bulging cor- 
nea causing a total adherent leukoma. The 
lens exhibited cortical cataractous changes 
only and the lens capsule was intact. The ret- 


Fig. 2 (Wolter, Johnson, Meyer, 
and Watters). A fragment of 
Descemet’s membrane (arrow) 
with a large giant cell near its 
deteriorating end. The iris is atro- 
phic and firmly attached to the 
posterior corneal surface (paraffin 
section, hematoxylin and eosin, 
x 250). 
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Fig. 1 (Wolter, Johnson, Meyer, and Watters). 
Right eye, showing staphyloma and adherent leu- 
koma shortlv before evisceration. 


ina exhibited diffuse atrophy and perivasca- 
lar lymphocytic infiltration. It is important 
to emphasize that all of the uvea showed oniy 
a diffuse non-granulomatous inflammatory 
response, exhibiting dense lymphocytic infil- 
tration (Fig. 6). 


DISCUSSION 


A rare combination of interesting findings 
is seen in the present case: fragmentation 
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and autolytic splitting of Desceiet’s mem- 
brane, granulomatous inflammatory reaction 
centering on Descemet's membrane frag- 
ments, and clinical evidence of granuloma- 
tous anterior uveitis in the other eye. 
Autolytic lamellar splitting o° Descemet's 
membrane was observed long : zo by anat- 
omists in maceration studies. 54milar split- 
ting has been described more recently as a 


Fig. 4 (Wolter, Johnson, Meyer, 
and Watters). Large giant cells, 
epithelioid cells and lymphocytes 
around the degenerating edges of 
a fragment of Descemet’s mem- 
brane deep in the cornea (paraffin 
section, hematoxylin and eosin, 
250). 


OCTOBER, 1971 


Fig. 3 (Wolter, Johnson, Meyer, 
and Watters). Autolytic lamellar 
splitting of Descemet’s membrane 
(arrow) with granulomatous in- 
flammation around it deep in the 
cornea (paraffin section, hematox- 
ylin and eosin, X250). 


late consequence of corneal trauma and de- 
generation.” Typical autolytic splitting of 
Descemet’s membrane was observed in a 
case of a longstanding corneal ulcer 1n a 64- 
year-old patient (Fig. 7). The ulcer in this 
case was treated conservatively for several 
weeks and then covered with a conjunctival 
flap. Enucleation was finally necessary. La- 
mellar splitting of Descemets membrane 
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Fig. 5 (Wolter, Johnson, Meyer, 
and Watters). Low-power view of 
the localized granulomatous  re- 
sponse around a fragment of Des- 
cemet's membrane (arrow) deep in 
the cornea (paraffin section, hema- 


toxylin and eosin, X100). 


was found around the ruptured corneal ul- 
cer. 

The autolytic lamellar splitting in the 
present case indicates an advanced stage of 
deterioration of Descemet's membrane. This 
can be assumed to accompany the occurrence 
of protein breakdown products—much like 
those known to occur in the lens, for exam- 








ple, in situations that lead to a phakoanaphy- 
lactic uveitis. 

* The cases of Zimmerman and Green*? 
showed little evidence of proteolytic changes 
in Descemet's membrane; whereas in con- 
trast the present case 
changes of this kind. This may indicate that 


shows advanced 


the granulomatous reaction around Descem- 


Fiz. 6 (Wolter, Johnson, Meyer, 
and Watters). A portion of choroid 
and pigment epithelium exhibiting 
non-granulomatous chronic inflam- 
mation only (paraffin section, hema- 
toxylin and eosin, X250). 
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et’s membrane fragments was nct simply a 
foreign-body reaction, but that true hyper- 
sensitivity to breakdown products of this 
glass membrane had developed. =upport for 
this theory is gained by a consileration of 
the factors surrounding the development of 
anterior uveitis with mutton-fat <P’s in the 
other eye. In this connection it should be em- 
phasized that the uvea of the primarily in- 
volved eye showed only non-granulomatous 
inflammation and that the granulomatous re- 
action was limited entirely to the Jeep cornea 
and seen next to Descemet’s membrane frag- 
ments. The granulomatous reaction in the 
other eye might, thus, have been due to a 
generalized hypersensitivity to degenerated 
Descemet’s membrane. This mechanism 
might resemble that of sympatl etic ophthal- 
mitis with its hypersensitivity -ə uveal pig- 
ment or that of phakoanaphylactic uveitis 
with hvpersensitivity to degenerated lens. It 
is of great interest that ocular evisceration 
with complete removal of the ce-nea was ap- 
parently successful in eliminatiag the ante- 
rior uveitis in the other eye. It can be argued 
that specific generalized hypersensitivity can 
develop to degenerating Deseemet’s mem- 
brane and that this can cause » granuloma- 
tous reaction—possibly even involving both 
eyes. 
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Fig. 7 (Wolter, Johnson, Mever, 

# and Watters). Typical autolytic 

lamellar splitting of Descemet’s 

membrane (arrow) as seen in a 

second case with longstanding cor- 

. neal ulcer (paraffin section, hema- 
¿' toxylin and eosin, X250). 


SUMMARY . 


Fragmentation and  autolytic lamellar 
splitting of Descemet's membrane in a blind 
eye with anterior staphyloma after long- 
standing corneal ulcer was found to have 
caused a localized granulomatous inflamma- 
tory response, Anterior granulomatous 
uveitis eventually developed in the other eye, 
but it cleared quickly upon evisceration of 
the staphylomatous eye and has not recurred. 
Both clinical and histologic evidence in this 
case suggest that a specific generalized hy- 
persensitivity had developed to degenerating 
Lescemet's membrane, thus causing the 
granulomatous inflammation in both eyes, an 
efect similar to that seen, for example, in 
sympathetic or phakoanaphylactic uveitis. 
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THE PATHOGENESIS OF CONGENITAL HEREDITARY ENDOTHELIAL 
DYSTROPHY OF THE CORNEA 


KENNETH R. Kenyon, M.D., AND Bart ANTINE, M.D. 
Baltimore, Maryland 


In a recent investigation of congenital he- 
reditary corneal dystrophy occurring in a 
neonate,’ histopathologic study disclosed a 
complete absence of endothelial cells except 
at the corneal periphery and a uniform thin- 
ning of Descemet’s membrane. The present 
study describes the ultrastructural changes 
evident in the ocular tissues of this same in- 
fant. 


MATERIALS AND METHODS 


The child died of respiratory insufficiency 
at the age of 36 hours. His eyes were enu- 
cleated about 13 hours postmortem, were 
fixed in formalin, and were embedded in par- 
affin. This material was subsequently prepared 
for electron microscopy by dissolution of the 
affin with chloroform, rehydration in ver- 
onal acetate buffer, dissection into suitably 
sized specimens, fixation in veronal-acetate 
buffered 2% osmium tetroxide, and embed- 
ding in Araldite. (This method, while unfor- 
tunately sacrificing much ultrastructural de- 
tail of the cellular components, does suffi- 
ciently preserve extracellular material for 
accurate electron microscopic study.*) Thin 
sections were cut on a Porter-Blum MT-2 
microtome, doubly stained with uranyl ace- 
tate and lead citrate, and examined with a 
JEM 100-B electron microscope at 60 kv. 


RESULTS 


Corneal epithelium and Bowman's mem- 
brane—In the anterior corneal layers, only 


From the Wilmer Institute of the Johns Hopkins 
Hospital and University, Baltimore, Maryland, and 
the Department of Ophthalmology, Medical Uni- 
versity of South Carolina, Charleston, South Caro- 
lina. This investigation was supported by a Public 
Health Service Postdoctoral Fellowship 1 FO2 
EY48611-01 from the National Eye Institute. 

Reprint requests to Kenneth R. Kenyon, M.D., 
Eye Pathology Laboratory, Johns Hopkins Hos- 
pital, 601 North Broadway, Baltimore, Maryland 
21205. 


the effects of chronic corneal edema are ap- 
parent (Fig. 1). These nonspecific charges 
include: (1) thinning of the corneal epi- 
thelium to three or four cell layers and preba- 
ble hydropic change of the basal cells, (2) 
distension of the intercellular spaces by 
edema fluid, (3) occasional subepithelial 
microbullae in association with discontinui- 
ties of the epithelial basement membrane, 
and (4) surface irregularities of Bowman’s 
membrane. Bowman’s membrane is other- 
wise unaffected and appears as a layer 
(~ 15 y thick) of randomly oriented colla- 
gen fibrils which display the usual cross. sec- 
tional diameter (~ 26 nm) and longitudinal 
periodicity (55-60 nm) of corneal collagen. 

Corneal stroma—Stromal edema accounts 
for the marked swelling of the cornea to 
about three times normal thickness. Ultra- 
structurally, the deep stroma is most severely 
disorganized, as edema fluid has formed 
pools which grossly distort the lamellae, In 
the anterior stroma, although the lamellar 
pattern is generally maintained, the collagen 
fibrils are variably separated and dispsaced 
from their usual lattice-like orientation | Fig. 
2). The individual collagen fibrils, however, 
seem entirely normal as they consistently 
measure 26-30 nm in diameter with ~ 60 
nm longitudinal periodicity. Swollen colagen 
fibrils of > 30 nm diameter are nowhere 
evident. The stromal keratocytes are also un- 
remarkable in appearance. 

Corneal endothelium and | Descemet's 
membrane—At the corneal periphery the 
cuboidal endothelial cells appear essentially 
normal, having formed a single continuous 
layer in close apposition to the posterior sur- 
face of Descemet’s membrane (Fig. 4). In 
the mid-periphery of the cornea, however, 
the endothelial cells become attenuated and 
then abruptly disappear (Fig. 5). Beneath 
the central cornea, neither isolated endo- 
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thelial cells nor cellular remnants are present 

-(Fig. 6). Descemet's membrane, though ap- 
pearing by light microscopy as a uniformly 
thinned layer ( —3 y thick—normal thickness 
in newborn humans = 4-65), actually dis- 
plays significant ultrastructural variability 
which is seemingly dependent upon the con- 
dition of the endothelium. In particular, 
Descemet's membrane at the corneal pe- 
riphery consists entirely of multiple layers 
of fine filamentous basement membrane-like 
material (each layer —40-60 nm thick) in- 
terspersed with small diameter (—15 nm) 
collagen fibrils (Fig. 4). More centrally, at 
the point of endothelial termination, a thin 
layer of randomly oriented collagenous fibrils 
initially appears, covering the posterior sur- 
face of the multilayered Descemet's mem- 
brane (Fig. 5). Progressing toward the cen- 
tral cornea, this collagenous zone assumes 
greater prominence as it maximally consti- 
tutes about 80% of the overall thickness of 
Descemet's membrane, whereas the multi- 
layered zone diminishes to a thin strip im- 
mediately subjacent to the stroma (Fig. 6). 
Despite the variable contributions of these 
two components, the overall thickness of 
Descemet’s membrane remains remarkably 
constant. 

Other ocular tissues—In the sclera, the 
large collagen fibrils of ~75-120 nm di- 
ameter and ~60 nm longitudinal periodicity 
are entirely within normal limits (Fig. 3). 
The iris, ciliary body, and choroid also ex- 
hibit no significant ultrastructural abnor- 
malities. Retinal tissue could not be evalu- 
ated by electron microscopy. 


<< 
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DISCUSSION 

The pathogenesis of congenital disease is 
often best studied in the newborn, since in 
the neonatal period primary pathologic altera- 
tions are least obscured by secondary chromic 
sequelae. Among the above-mentioned ultra- 
structural observations of congenital hereci- 
tary corneal dystrophy in a neonate, the evi- 
dences of endothelial degeneration and the 
effects of stromal edema are most prominent. 
Accordingly, discussion will be limited to con- 
sideration of these key alterations as they re- 
late to the pathogenesis of this corneal dys- 
trophy. 

Endothelial ^ degeneration—ln | 196), 
Maumenee? studied the histopathology of 
congenital hereditary corneal dystrophy m 
four patients (ages six to 22 years) and sug- 
gested the possibility that an endothelial de- 
fect might constitute the primary etiologic 
factor. The initial electron microscopy of 
this dystrophy‘ supported this hypothesis with 
the findings of a thin Descemet’s membrane 
and an absent endothelium in the keratoplasty. 
More recently, Pearce and associates? were 
able to demonstrate by light and electron 
microscopy either an absence or a marked 
reduction of the endothelial cells in kerato- 
plasty specimens from six patients (ages 37 
to 71 years). In each of these reports, the 
possibilities of surgical damage, or aging 
changes of the endothelium, or both, could 
not be altogether excluded. Finally, however, 
the finding of a complete absence of the cer- 
tral corneal endothelium in the enucleated 
eye of a newborn! provided good histopatho- 
logic evidence that this dystrophy represents 





Fig. 1 (Kenyon and Antine). The anterior layers of the cornea exhibit the changes of chronic corneal 
edema. The epithelium is thinned to three or four cell layers. Bridging dilated intercellular space, cyto- 
plasmic processes of adjacent epithelial cells are joined by desmosomal attachments (circled). (The large 
cleft beneath the nucleus (N) of the basal cell is artifactitious.) Discontinuities (arrows) of the epithelial 
basement membrane (BM) are associated with surface irregularities of Bowman's membrane (Bow M). 
The randomly oriented collagen fibrils of Bowman's membrane are distinct from the organized collagenous 
lamellae of the stroma (S) (7700). _ 
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Fig. 4 (Kenyon and Antine). At the corneal periphery, the cuboidal endothelial cells (E) are joined by 
junctional complexes (arrow) to form a continuous layer in close apposition to Descemet's membrane 
(DM), which displays a multi-layered ultrastructure of basement membrane-like material throughout its 
entire thickness (S = stroma, AC = anterior chamber) (12,000). 


the clinical manifestation of an intrauterine 
degeneration of the corneal endothelium. The 
findings of the present electron microscopic 
study of ocular tissues from this same infant 
are in complete accord with this conclusion. 

Comparison of the normal developmental 
appearance of Descemet's membrane with the 
abnormal ultrastructure of that membrane in 
this dystrophy provides additional insight in- 


to the progressive course of the endothelial 
degeneration. It is generally held that Desce- 
mets membrane respresents the hyper- 
plastic basement membrane of the endothelial 
cells. In the human embryo, Wulle and 
Lerche® have found that between the eighth 
and 14th weeks of gestation, Descemet's 
membrane initially appears as short, discon- 
tinuous segments of basement membrane-like 





«—«« 





Figs. 2 and 3 (Kenyon and Antine). In Figure 2 (top), edema in the anterior corneal stroma has pro- 
duced some distortion of the lamellae and irregular separations among the collagen fibrils. The individual 
collagen fibrils are of normal diameter (26-30 nm) and longitudinal periodicity (~ 60 nm) (40,000). 


In Figure 3 (bottom), 


the large collagen fibrils of the sclera show much greater variability of cross- 
sectional diameter (~75-100 nm) than in the cornea (see also Fig. 2 at same magnification). 


The longi- 


tudinal periodicity of about 60 nm is clearly visible (7 40,000). 
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Figs. 5 and 6 (Kenyon and Antine). In Figure 5 (top), in the mid-periphery of the cornea, central to the 
termination of the endothelial cell laer, the posterior surface of Descemet's membrane (DM) is covered 
by a layer ef collagenous fibrils (CL) (S = stroma, AC = anterior chamber) (12,000). In Figure 6 
(bottom), in the central cornea, no endothelial cells are evident. The multilayered zone of Descemet’s mem- 
brane (DM) is markedly thinned, whereas the collagenous layer (CL) has become considerably thickened 
(see also Figs. 4 and 5 at same magnification) (12,000). 
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Fig. 7 (Kenyon and Antine). In the normal human fetus of 24 weeks' gestational age, the endothelia: 
cells (E) assume a pseudo-stratified configuration, and well developed junctional complexes (arrows) have 


formed to seal the intercellular space from the anterior chambe 
composed of several layers of basement membrane-like material, 
Banding of 90-120 nm periodicity (circled) is evident (S 


material which coalesce to form a continu- 
ous lamina (measuring —40-60 nm in thick- 
fess) lying immediately subjacent to the 
basal cell membrane of the endothelial cells. 
Subsequent development is depicted in Fig- 
ure 7, which shows that in a human fetus 
of 24 weeks' gestation Descemet's membrane 
has progressed to about 1 y in thickness and 
is composed of several layers of basement 
membrane (~50-70 nm thick) with fine 
collagen fibrils interspersed between the lay- 


(AC). Descemet's membrane (DM) i: 
interspersed with fine collagen fibrils. 
= stroma) (12,000). 


r 


ers. The hexagonal organization pattern, 
which eventually confers a banded appearance 
upon the anterior portion of Descemet’s 
membrane, is also evident here as electron- 
dense nodes which display 90-120 nm inter- 
nodal periodicity. The later growth of Desce- 
mets membrane presumably involves the 
deposition of additional basement membrane 
material, thereby increasing the thickness of 
this layer to 4-6 y. in the normal newborn in- 
fant and as much as 20 u in the normal adult. 
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Prior to this report, keratoplasty specimens 
from three patients with congenital hereditary 
corneal dystrophy had been stuciied by elec- 
tron microscopy. In all three specimens, an 
anterior banded zone of Descemet's mem- 
brane, measuring about 3-4 p ia thickness, 
was covered posteriorly by a non-banded 
collagenous layer of variable thickness, mea- 
suring < 1 p in a 10-year-olc boy,* about 
14 u in a 37-year-old woman, and about 
30 u in a 63-year-old woman.* If interpreted 
within the framework of norma! corneal de- 
velopment, these alterations o: Descemet's 
membrane in the preceding cases and in the 
present case seem consistent witt the follow- 
ing conclusions: 

1. The presence of a contindotus Desce- 
met's membrane over the entire posterior sur- 
face of the dystrophic cornea :mdicates that 
the endothelium is functicrally intact 
through at least the third month of intrauter- 
ine development. 

2. As demonstrated by the present case, 
the endothelial degeneration commences 
centrally and progresses peripherally, per- 
haps beginning after the fifth gestational 
month (as can be inferred by the comparable 
thicknesses of the multilayered Descemet’s 
membrane in the central corneas of both the 
infant reported here and the normal 24-week 
fetus). In the other reported cases, the re- 
markably similar thicknesses o: the banded 
zone of Descemet’s membrane further local- 
izes the onset of endothelial dys-unction to a 
relatively constant period in developmental 
time. 

3. In areas where the endothelium is ab- 
sent, a retrocorneal membrane cf fine collag- 
enous fibrils is formed which blankets the 
exposed multilayered or banded zone of nor- 
mal Descemet’s membrane and which appar- 
ently thickens with advancing age (to pro- 
duce the misleading clinical aad histologic 
impression of a thickened Descemet’s mem- 
brane). 

Stromal edema—In five patieats with con- 
genital hereditary corneal dystrophy, Ken- 
yon and Maumenee** found thet, in addition 
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to the anticipated ultrastructural effects of 
chronic stromal edema, there was also a con-. 
sistent swelling of the stromal collagen 
fibrils to almost twice normal diameter 
(measuring 41-49 nm as compared to a nor- 
mal diameter of 24-26 nm). Sears has told 
us that he observed similar changes in the 
cornea of another patient with this dystro- 
phy. Since stromal edema usually effects a 
swelling of the interfibrillar ground sub- 
stance to produce nonuniform increases in 
spacing among collagen fibrils of normal di- 
mensions, the stromal edema in congenital 
bereditary corneal dystrophy seemed, there- 
fore, to constitute a distinct pathologic alter- 
ation. ° 

Subsequently, however, Pearce and asso- 
ciates® were able to locate only a few corneal 
collagen fibrils of increased diameter in the 
corneas of two patients with congenital en- 
cothelial dystrophy which they studied by 
clectron microscopy. In the present case as 
well, we have observed only collagen fibrils 
of the usual 26-30 nm diameter and these are 
accompanied by the usual changes of chronic 
stromal edema. 

Unfortunately, the uncertainty over the 
pathologic significance of swollen stromal 
collagen is additionally confused by conflict- 
mg electron microscopic findings in several 
other diseases affecting the cornea. In partic- 
ular, whereas various investigators have re- 
ported the occurrence of large-diameter col- 
lagen fibrils in the chronically edematous 
corneas of patients with metaherpetic kerati- 
tis and Fuchs’ dystrophy (Offret and associ- 
ates’), congenital glaucoma ( Pouliquen and 
Saraux?) and Hurler’s mucopolysacchari- 
dosis (Pouliquen and associates?), others 
have not confirmed these observations. Ine 
our own study of stromal swelling,? we were 
anable to find enlarged collagen fibrils in 
corneas affected by congenital and secondary 
zlaucomas, Fuchs’ dystrophy, or systemic 
mucopolysaccharidosis (Hunter and Maro- 
‘eaux-Lamy variants). The definitive reso- 
‘ution of these conflicting observations must 
await further careful study. 
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Finally, however, it is of speculative inter- 
-est that the corneal endothelium itself might 
be a determinant of the size of the stromal 
collagen fibrils. Zinn,'? who recently studied 
the effects of early lens removal in the chick 
embryo, found that following lentectomv a 
retrocorneal membrane formed which con- 
sisted of collagen fibrils with a diameter of 
about 50-60 nm. While that investigator at- 
tributed these changes as a specific response 
to lens removal, the failure of endothelial de- 
velopment in these embryonic corneas also 
suggests that the endothelium might influ- 
ence stromal fibrillogenesis, an influence 
which could hold obvious implications for 
the endothelfal dysfunction of congenital he- 
reditary corneal dystrophy. 

In conclusion, it is apparent that the 
weight of recent evidence now clearly favors 
the likelihood that congenital hereditary cor- 
neal dystrophy is a true primary dystrophy 
of the corneal endothelium which secondarily 
produces stromal and epithelial edema with 
concomitant corneal clouding. Therefore, in 
the interest of improving the etiologic classi- 
fication of diseases, it would seem advisable 
to redesignate this disease entity as congeni- 
tal hereditary endothelial dystrophy of the 
cornea. 

SUMMARY 


In an electron microscopic study of the 
ocular ultrastructure of a newborn infant 
with congenital hereditary endothelial dys- 
trophy of the cornea, the pathologic altera- 
tions were found to include chronic epithelial 
and stromal edema, abnormalities of Des- 
cemet's membrane, and absence of the cen- 
tral endothelium. On the basis of these find- 
ings, the pathogenesis of this dystrophy is 
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interpreted as follows: (1) There is a pri- 
mary degeneration of the corneal endothe- 
lium which initially affects the central endo- 
thelium after the fifth month of gestation 
and subsequently progresses peripherally. 
(2) A secondary development is the diffuse 
stromal and epithelial edema which produces 
the clinically apparent clouding of the af- 
fected cornea. 
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MALIGNANT MELANOMA OF THE CORNEA IN AN AFRICAN PATIENT 


N. H. WEtsu, F.R.C.S. (ENG.), AND Y. JHAveErRY, D.O. 
Durban, South Africa 


Malignant melanoma of the eornea is a 
rare disease. Reports by Clune, Stallard,’ 
Lamers,? and Notter* among others, describe 
isolated cases. The case presented here in- 
volved the cornea first and later, the con- 
junctiva in a young African patient. Certain 
features are unusual, and it is thought that 
the melanoma could have arisen indepen- 
dently from cornea and limbal eonjunctiva. 
While it is recognized that malignant mela- 
nomata of the uveal tract occur rarely in the 
pigmented races compared to Caucasians, 
malignant melanomata of the conjunctiva 
and the limbus do not show thts difference. 
Malignant melanoma of the cornea has not 
been reported previously as occurring in the 
African, despite the increased »igmentation 
occurring naturally in the conj:mctiva, lim- 
bus, and cornea. 

Malignant melanoma occurred in the con- 
junctiva of the orbit in this patient 17 
months after enucleation and the patient de- 
layed in seeking further treatment for six 
additional months. By this time, enlarged 
pre-auricular and submandibular 
were present. The orbital conterts were evis- 
cerated and 18 months later, although he still 
has palpable and enlarged submandibular 
glands, there is no recurrence in the orbit 
and the patient remains alive ard well. The 
other eye shows interesting chanzes with ex- 
tensive pigmentation involving the basal cells 
of the corneal epithelium. 


glands 


CASE REPORT 


A 23-year-old African, a Zulu mn, reported to 
the outpatient department on August 1, 1967, be- 
cause of a black mass on the right « rnea which he 
said had been present for apprc-simately three 
months. The mass protruded forw::d for about 5 
mm. The conjunctiva appeared normal. It was noted 


From the Department of Ophthalmology, Univer- 
sity of Natal, Durban, Natal, Republic of South 
Africa. 
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that the cornea of the left eye was pigmented. The 
right eye was enucleated and the histologic report 
wes that of a malignant melanoma of the cornea. 

On June 10, 1969, the patient returned, present- 
ing with a large black mass occupying the right or- 
bit (Fig. 1) that he said had been present for six 
menths. There were enlarged pre-auricular and sub- 
mandibular glands. The left cornea now showed an 
irregular, pigmented surface (Fig. 2), with areas 
of thinning of superficial opacification. The left 
conjunctiva was normal. On June 16, 1969, the con- 
tents of the right orbit were exenterated. A biopsy 
was taken from a lymph node from the pre-auricu- 
lar group of glands which, in conjunction with the 
submandibular group, looked black and tarry. His- 
tooathology revealed the presence of metastatic ma- 
licnant melanoma. 

The state of the left cornea was now causing 
concern, as vision was deteriorating to the level of 
ccunting fingers. Biomicroscopy, showed irregularity 
of the superficial cornea with pigmentation. The 
ccrnea was thin with maximum pigmentation cen- 





Fig. 1 (Welsh and Jhavery). Malignant melanoma 
of the right conjunctiva. 





Fig. 2 (Welsh and Jhavery). Left cornea. Bio- 
microscopically, pigmentation was the main feature 
with no vascularization, 
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Fig. 3 (Welsh and Jhavery). 
Malignant melanoma of 
(hematoxylin-eosin, X0). 


cornea 


trally. The conjunctiva showed scattered areas of 
pigmentation in the exposed palpebral portion, but 
this was not considered to be abnormal. On Febru- 
ary 3, 1970, a 7 mm penetrating corneal graft was 
performed. 

Laboratory tests showed hemoglobin 13.4 g/100 
ml, packed cell volume 42%, mean corpuscular he- 
moglobin concentration 32 g/100 ml, white blood 
cell count 7000, erythrocyte sedimentation rate 5 
mm/hour. X-ray films of skull and chest were nor- 
mal. 

Systemic cytostatic drugs and radiotherapy were 
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thought to be ineffective and to date (January 12, 
1971), the patient is alive and well. 


PATHOLOGIC FINDINGS 


Right cornea—The bulk of the tumor was found 
to be lying anterior to the corneal stroma. In parts 
it had penetrated through Bowman’s membrane to 
involve corneal stroma (Fig. 3). Tumor cells con 
taining melanin occurred in a predominately alveo- 
lar pattern. Superficial vascularization was present 
(Fig. 4). The tumor appeared to have arisen from 
the corneal epithelium. 


Fig. 4 (Welsh and Jhavery) 
Malignant melanoma of cornea. 
Pigmented cells arranged in alveo- 
lar pattern. Superficial vasculariza- 
tion of epithelial surface (hema- 
toxylin-eosin, x 300). 
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Fig. 5 (Welsh and Jhavery). 

. 9 a 
Pre-auricular lymph node showing 
secondary malignant melanoma 





Pre-auricular lymph node—The section of the 
pre-auricular lymph node shows pigs ented secon- 
dary tumor cells (Figs. 5 and 6). 

Left cornea—The cornea of the left eye that had 
been removed by corneal transplant showed marked 
hyperpigmentation of the basal cells amd to a lesser 
extent in the prickle cells. There was no indication 
of junctional nevus or melanoma im the sections 
(Fig. 7). 


DISCUSSION 


In the case presented here, a malignant 
melanoma involving the cornea was thought 
to have arisen primarily from the cornea, but 
extension from a limbal melanoma 
could not be excluded since semal sections 
were not taken. Clinically, the melanoma ap- 


small 


(hematoxylin-eosin, X25). 


peared to be corneal, Reese? reports on 10 
cases described by von Hippel and says that 
scme of these cases may have been malig- 
nant melanomata extending from the limbus. 
Hogan and Zimmerman? state that primary 
malignant melanomata of the limbus and ot 
the cornea are very similar. In African pa- e 
tients, there is normally increased limbal pig- 
mentation, and superficial pigmentation can 
extend onto the surface of the cornea. Occa- 
sionally, small areas of superficial pigmenta- 
tien occur in areas of superficial keratitis 
or trauma. Michaelson’ has produced pig- 
ment-cell proliferaton from the limbus to 
the cornea experimentally in the rabbit. One 
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Fig. 6 (Welsh and Jhavery). 
Secondary malignant melanoma 
cells from  pre-auricular lymph 
node (hematoxylin-eosin, X150). 


would have supposed that there would be an 
increased tendency for pigmented races to 
develop melanomata of the limbus and cor- 
nea, but this is not so in our experience. The 
appearance of the cornea of the left eye was 
abnormal and unusual. Pigmentation of the 
basal cells appeared to be the primary lesion 
and although no junctional activity was pres- 
ent, it is tempting to suggest that this could 
arise in the future and that originally the 
right eye presented a similar appearance. 
The appearances of the tumor fit with pre- 
vious descriptions and superficial vasculari- 
zation is a prominent feature. It invaded 
Bowman’s membrane, which is not charac- 
teristic.® Stallard’s case? also destroyed most 
of Bowman’s membrane, corneal epithelium, 
and bulbar conjunctiva, and had infiltrated 
the substantia propria of the cornea. He 
mentions one case report by Francois, Gilde- 
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myn, and Rabaey in which the authors con- 
sidered the neoplasm to be slowly penetrat- 
ing and a partial keratectomy was per- 
formed. 

The subsequent metastasis of the tumor 
also invites comment. Following the enucle- 
ation, since the conjunctiva looked normal 
and the pathologic report was that of a ma- 
lignant melanoma of the cornea, exentera- 
tion was not contemplated. 

When the patient returned on June 10, 
1969, there was extensive involvement of the 
conjunctiva with secondary extension to the 
parotid and submaxillary lymph nodes. Last? 
says that the cornea has no lymphatic drain- 
age, and that the conjunctiva has a lymphatic 
drainage that drains to the parotid glands 
from the lateral side and to the submandibu- 
lar glands from the medial side. The secon- 
dary deposits are thus derived from the con- 


Fig. 7 (Welsh and Jhavery). 
Hyperpigmentation of basal cells 
and prickle cells of left cornea 
(hematoxylin-eosin, X300). 
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Fig. 8 (Wekh and Jhavery). Phowgraph show- 
ing present appearance of right orbit 18 months 
after exenteration. Tissue at apex is skin graft. 
Left eye shows corneal graft. 


junctiva and not from the correa, The or- 
bital contents were exenterated and micro- 
scopic examination revealed no extension of 
melanoma deep to the conjunct va. It is in- 
teresting to note that conjunct val involve- 
ment from the cornea took at least 18 
months to develop. By January 12, 1971, 
there had been no orbital recu-rence (Fig. 
8), with no further evident lym hatic exten- 
sion, indicating the slow rate of general sys- 
temic involvement. 


SUMMARY 


A malignant melanoma of the cornea 
arose in a 23-year-old Africar, Zulu man. 
The eye was enucleated, but 18 months later 
there was recurrence in the oroit, conjunc- 
tiva, and in the pre-auricular a1 d submandi- 
bular glands. The fellow cornea showed ir- 
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regularity of the superficial layers with pig- 
mentation and thinning. The tumor was 
thought to have arisen primarily from the 
cornea, but extension from a small cornea 
sclerolimbal melanoma could not be excluded 
histologically. 
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THE HISTOPATHOLOGY AND ULTRASTRUCTURE OF 
CONGENITAL, CENTRAL CORNEAL OPACITY 


(PETERS' ANOMALY) 


Isao NAKANISHI, M.D., AND Stuart I. Brown, M.D. 
New York, New York 


Peters’ anomaly is a congenital, central 
corneal stromal opacity usually associated 
with a defect in the posterior stroma and 
Descemet’s membrane and anterior syn- 
echiae which extend from the pupillary zone 
of the iris to the periphery of the corneal 
opacification. Glaucoma is commonly as- 
sociated with this condition. Less frequent 
associations are anterior polar cataracts or 
other forms of congenital cataracts, and it is 
not infrequently associated with microph- 
thalmus and sclerocornea.* Eighty percent 
of the reported cases of Peters' anomaly are 
bilateral. Because it may coexist with other 
developmental anomalies of the anterior seg- 
ment, 1.e., mesodermal dysgenesis of the iris 
and posterior embryotoxin, it has been sug- 
gested by Reese and Ellsworth* that these 
anomalies be classified into a single group 
and called the anterior chamber cleavage 
syndrome. 

Peters' anomaly was first considered to be 
caused by an intrauterine infection. At 
present, it is generally believed to be a devel- 
opmental anomaly that is caused by either a 
delayed separation of the lens vesicle,? or a 
primary disorder in the development of the 
endothelium of the anterior chamber,’ or a 
combination of both of these. 

Recently, one of us (S.I.B.) reported the 
successful transplantation of one cornea of a 
ten-month-old infant with Peters’ anomaly.’ 
The eye that received the corneal graft had 
adhesions of the central iris to the cornea, in 
addition to an anterior polar cataract that 
was also adherent to the back of the cornea. 
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At surgery, it was apparent that the ante- 
rior layer of the iris was underdeveloped, in- 
dicating that in addition to Peters’ anomaly, 
there was an additional component of meso- 
dermal dysgenesis of the iris. Preliminary 
histologic examination of the excised host 
cornea indicated that in the zone of the opa- 
cification, the endothelium, Descemet’s 
membrane, and Bowman’s membrane were 
absent.5 The second cornea of this patient 
was grafted and the histologic description 
and ultrastructure of both specimens are 
presented in this report. 


MATERIALS AND METHODS 


The second corneal specimen was a cor- 
neal disk 7 mm in diameter removed during 
corneal transplantation of the right eye of a 
20-month-old baby girl. During surgery, iris 
adhesions to the peripheral temporal portion 
of the opacification were removed with sharp 
dissection, leaving the iris grossly intact with 
the pupil responsive to mydriatics. The do- 
nor cornea was sutured to the host cornea 
as reported with the left eye. The sutures 
were removed after four months and the 
graft has remained transparent to the pres- 
ent time. Visual psychological testing per- 
formed at the New York Lighthouse for the 
Blind indicated that the child could perform 
visual tasks equal to those of children in her 
age group with normal vision. 

The corneal specimens were fixed in 396 
glutaraldehyde in 0.2M sodium cacodylate 
buffer (pH 7.4) and post-fixed with 2% os- 
mium tetroxide in 0.2M sodium cacodylate 
and embedded in Epon. Thick sections of the 
epoxy-embedded tissue were stained with ba- 
sic fuschin and alkalinized methylene blue 
and examined with the light microscope. 
Thin sections were cut with a LKB-3 micro- 
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Fig. 1 (Nakanishi and Brown). Section of the peripheral portion of excised cornea showing a normal 
appearing Bowman's membrane (basic fuchsin and alkalinized methylene blue, X400). 


tome with a diamond knife, mounted on un- 
coated copper grids, stained with uranyl ace- 
tate and lead citrate, and examined with an 
AEI EM-6B at 60 kv. 


HISTOLOGY 


The epithelium of both specimens was of 
normal thickness. The basal layer appeared 
edematous and contained a few darkly stain- 
ing cells. Bowman’s membrane appeared to 
be of normal thickness in the periphery of 
both specimens (Fig. 1), thinned in the mid- 


periphery (Fig. 2) in the first cornea, and 
was absent in the central 3-4 mm of both 
specimens (Figs. 3 and 4). The left cornea 
contained many blood vessels throughout the 
stroma. The right cornea was avascular. The 
architecture and cells of the peripheral 
stroma of both specimens appeared normal. 
However, in the more central area, there was 
an increased number of stromal cells in the 
subepithelial zone where Bowman's mem- 
brane was absent. The endothelium and Des- 
cemet’s membrane were present in the pe- 





Fig. 2 (Nakanishi and Brown). Midperiphery of specimen from first eye showing thinning of Bowman’s 
membrane (basic fuchsin and alkalinized methylene blue, x400). 
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Fig. 3 (Nakanishi and Brown). Midperiphery of specimen from second cornea showing where Bowman's 
membrane tapers and stops (basic fuchsin and alkalinized methylene blue, x400). 
. 


riphery of both specimens (Fig. 5). Desce- 
met's membrane thinned in the midperiphery 
and disappeared behind a retrocorneal mem- 
brane of loose connective tissue (Fig. 6). 
The central endothelium appeared to be ab- 
sent in the first and present in the second 
specimen. 


ELECTRON MICROSCOPY 


The anterior epithelial cell layers appeared 
normal except for fewer tonofilaments. The 
nuclei of the basal cells were usually in the 





anterior half of the cells. The basal portion 
of the basal cells projected deeply and irreg- 
ularly into the stroma (Fig. 7). The base- 
ment membrane of the epithelium was well 
developed and generally intact throughout 
both specimens. 

The peripheral portions of the Bowman's 
membrane appeared to have a normal thick- 
ness and configuration, except that it was ab- 
sent immediately posterior to the basement 
membrane. Instead, there were fine, closely- 
packed fibrils that were particularly promi- 


M, m, 


x^ Ls 


Fig. 4 (Nakanishi and Brown). Section of central cornea showing absence of Bowman's membrane 


(basic fuchsin and alkalinized methylene blue, x 400). 
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Fig. 5 (Nakanishi and Brown). Section of peripheral portion of specimen showing a normal appearing 
Descemet's membrane (basic fuchsin and alkalinized methylene blue, 400). 





Fig. 6 (Nakanishi and Brown). Section of midperiphery of excised cornea showing Descemet's mem- 
brane thin and disappear (arrow) behind a retrocorneal membrane (basic fuchsin and alkalinized methy- 


lene blue, X400). 








23» 


Fig. 7 (Nakanishi and Brown). Electron micrograph of the epithelial-stromal junction of the peripheral* 
portion of the excised cornea. The basal cells project irregularly and tortuously into the superficial stroma. 
Beneath the basement lamina, there are fine, closely-packed fibrils (£) which differ from those of Bow- 
man's membrane (BM) (7«25,000). 


Fig. 8 (Nakanishi and Brown). Higher power of epithelial-stromal junction of the peripheral cornea. 
The fine, closely-packed fibrils beneath Bowman's membrane are more easily seen beneath the basement 
lamina. A portion of the fibroblast (F) is contiguous with a process of a basal epithelial cell (P) 
(60,000). 
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Fig. 9 (Nakanishi and Brown). an unusual cell (dendritic or polygonal cell) (D) between two basal 


epithelial cells (15,000). 


nent within the unfoldings of :he basement 
membrane and basal epithelium cells (Figs. 7 
and 8). An occasional dendritic type of cell 
was observed in the basal layer »f the epithe- 
lium (Fig. 9). 

In the midperiphery, the anterior portion 
of Bowman's membrane thinned (Fig. 10), 
tapered, and finally disappeared. In the cen- 
tral portions of both specimens, Bowman's 
membrane was absent (Fig. 11 . 

In the central anterior strom: , cytoplasmic 
processes of keratocytes were frequently ob- 
served to contact the basal eoithelial cells 
through defects in the basemeat membrane. 
In the posterior central stroma, the collagen 
lamellae were disorganized (Fig. 12). In this 
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area, the cytoplasm of the stromal cells were 
surrounded by an electron-dense amorphous 
material (Fig. 13). 

Endothelial cells lined the posterior sur- 
face of the second specimen but were absent 
behind the central portion of the first speci- 
men. In these cells, the endoplasmic reticu- 
lum though well developed were never ob- 
served to be close to the anterior cell mem- 
brane. This suggests reduced secretory activ- 
ity. In the peripheral portions of the speci- 
men, Descemet’s membrane appeared to con- 
sist of a thin layer of amorphous material 
contiguous with the endothelial cell mem- 
brane (Fig. 14). In addition, there were 
strands of a similar material anterior to this 
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Fig. 10 (Nakanishi and Brown). Electron micrograph of the epithelial-stromal junction of the mid- 
peripheral portion of the specimen. The layer of tissue between the epithelial basement lamina and Bow- 
man's membrane is thicker. The diameters of the fibrils (f) of this layer are also thicker. Portions of 
stromal cells (F) are in this layer (30,000). 


layer. Centrally, the amorphous layer was 
much thinner and appeared similar to the 
material surrounding the keratocytes in the 
posterior stroma ( Fig. 15). 


COMMENT 


Histologic examination of the two speci- 
~mens from corneas with Peters’ anomaly in- 
dicated that both Bowman’s membrane and 
Descemet’s membrane were intact and had 
apparently normal thicknesses in the periph- 
ery of the specimens. In the midperiphery, 
these layers gradually thinned and were ab- 
sent in the most central portions of both 
specimens. The central stroma was unusual 


in that anteriorly there were many kerato- 
cytes and posteriorly there was a retrocor- 
neal connective tissue membrane. This retro- 
corneal membrane was localized and filled 
the area where a defect in the stroma is usu- 
ally found in Peters’ anomaly. 

Electron microscopy showed that the pe- 
ripheral portions of both Bowman’s mem- 
brane and Descemet’s membrane were abnor- 
mal. Bowman’s membrane was absent imme- 
beneath the 


membrane. 


diately epithelial basement 
The appearance of Descemet’s membrane 
in the periphery of the specimens was simi- 


lar to the Descemet’s membrane secreted by 
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Fig. 11 (Nakanishi and Brown). Electron micrograph of the epithelial-stromal junction of the central 
portion of the excised cornea shoving complete absence of Bowman's membrane (15,500). 


endothelial cells that have sp-ead behind a 
two- to three-week-old wound.’ The electron 
dense amorphous material coatiguous with 
the cell membrane of the endcthelial cells in 
the midperiphery was similar to newly se- 
creted Descemet's membrane in a three-day 
old wound.? This immaturity of Descemet's 
membrane is difficult to explain because the 
specimens were from one- an] two-year-old 
infants. 

Amorphous electron dense naterial which 
resembled the presumed immature Desce- 
met’s membrane surrounded cdls in the poste- 
rior central stroma. These cells probably 
represent aberrant endothelia cells. Similar 


cells were observed in studies of the wounds 
of grafted corneas.? 

These studies of Peters’ anomaly show 
that in addition to the usual defect in the cen- 
tral portion of Descemet’s membrane, there 
was also an absence of Bowman’s membrane 
in the central portion of both specimens. Re- 
cent studies by Hay and Ravel"? indicate that 
the epithelium 1s responsible for the embryo- 
genesis of Bowman’s membrane. If this is 
true, Peters’ anomaly is an ectodermal alter- 
ation in addition to the generally recognized 
mesodermal dysgenesis. We contend that the 
grouping by Reese and Elsworth* of many 
of the developmental anomalies of the struc- 
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Fig. 12 (Nakanishi and Brown). An electron micrograph of the posterior central stroma showing a cell 
surrounded by a thin, amorphous, electron-dense layer (25,000). 


tures bordering the anterior chamber under 
one classification is a useful contribution. 
However, the absence of Bowman’s mem- 
brane in the cornea of Peters’ anomaly indi- 
cates that, as Alkemade? recently suggested, 
the name anterior chamber cleavage syn- 
drome is embryologically incorrect, i.e., the 
portions of cornea that are altered in Peters’ 
anomaly do not normally develop during the 
formation of the anterior chamber. 


SUMMARY 


Histologic examination of two corneas 
with Peters’ anomaly showed that in addition 
to the usual absence of a central portion of 
Descemet’s membrane, Bowman’s membrane 


was also absent in the central portion of both 
specimens. The peripheral portions of both 
Bowman’s and Descemet’s membrane ap- 
peared to be of normal thickness. Electron 
microscopy showed that the peripheral por- 
tions were separated from the epithelium by 
a thin layer of fibrous tissue and that the pe- 
ripheral portions of Descemet’s membrane 
were separated into lamellae. 
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Fig. 13 (Nakanishi and Brown). An electron micrograph of the posterior central stroma showing a cell 
(F) surrounded by a thin, amorphous, electron dense layer (d) (525,000). 
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Fig. 14 (Nakanishi and Brown). An electron micrograph of the endothelium and the ov 
Descemet's membrane. Descemet's membrane (DM) appears to be made up of a thin layer adja 


the endothelium and additional loose strands of a similar material (d) in the stroma ante 
layer (25,000). 
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Fig. 15 (Nakanishi and Brown). Ełctron micrograph of posterior central cornea showing an endo- 
thelial cell with a thin basement memb-ane-like material d) contiguous with the external cell membrane 
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REPORT OF A 


CASE OF NOCARDIA ASTEROIDES 


5 KERATITIS 


EMANUEL NEWMARK, M.D., FRANK M. PorAcKk, M.D., 
AND ARTHUR C. ELLIson, M.S. 


Gainesville, Florida 


Ocular infection caused by Nocardia as- 
teroides is rare. External infections have 
been reported infrequently,'* but more re- 
cent reports deal with intraocular endogenous 
infection. 

This organism is a Gram-positive, fila- 
mentous bacterium classified in the order 
Actinomycetales and sensitive to antibacte- 


rial treatment. However, frequently it is de- 


scribed as a fungus. 54s It is important to 
recognize the characteristics of Nocardia 
keratitis sO that adequate treatment can be 
initiated. Ths case report describes a Nocar- 
dia corneal ulcer in a patient treated with an- 
tiviral agents and corticosteroids. The effect 
of topical corticosteroids upon experimen- 
tally induced infection was studied. 


CASE REPORT 

A six-year-old boy was struck in the right eye 
with a “dirt ball.” Particles of dirt were removed 
from the eye by irrigation, and within 24 hours it 
showed no signs of irritation. Three weeks later, 
however, the eye became inflamed and oxytetracy- 
cline (Terr: mycin) ophthalmic ointment was then 
applied for several days without improvement. The 
patient was referred to an ophthalmologist who 
found a corneal lesion and prescribed chlorampheni- 
col ointment and topical corticosteroids, but the in- 
fection became progressively worse. Another 
ophthalmologist treated the boy with sulfacetamide 
and 5-iodo-2-deoxyuridine for several days without 
improvement. The patient was referred to the Uni- 
versity Eye Clinic. The child’s visual acuity in the af- 
fected eye was counting fingers. His left eye was 
normal and he was otherwise healthy. There was 
right corneal edema and infiltration about 5 mm in 
diameter which extended from the temporal limbus 
to the pupillary margin. The epithelium was absent 
centrally and thickened at the margin of the lesion. 
There were multiple infiltrates, some of them ex- 
panding in a branched fashion. Peripheral deep neo- 
vascul: wization extended 4 mm into the cornea 
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Fig. 1 (Newmark, Polack, and Ellison). Nocardia 


asteroides keratitis. Arrows indicate multiple in- 
filtrates at the advancing edge of the corneal lesion 
and mid-stromal corneal vascularization. 


(Fig. 1). The anterior chamber showed a mild in- 
flammatory reaction. 

Gram and Giemsa stairs of corneal scrapings for 
fungus, and a potassium hydroxide wet preparation, 
did not reveal bacteria or fungi. Three days after 
plating cultures, minute mealy white colonies ap- 
peared along the culture streak on the blood-agar 
plate. The organism was a Gram-positive and acid- 
fast filamentous bacterium identified as Nocardia 
asteroides (Fig. 2), sensitive to sulfonamides. 
tetracycline, and penicillin. The patient was treated 
with sulfadiazine systemically, sulfacetamide 30% 
every two hours, and tetracycline in oil, 1%, every 
two hours topically, alternating with sulfacetamide. 
Similar white mealy colonies grew also on the Sa- 
bouraud’s medium five days after inoculation. Sys- 
temic therapy was discontinued after approximate ly 
three weeks of treatment. At this time, the corneal 
lesion was healed (Fig. 3), and the patient’s right 
vision was 20/25 without correction. 


EXPERIMENTAL STUDY 


The possibility that Nocardia infection of 
the cornea could be aggravated by corticoste- 
roid treatment was investigated in rabbit eyes. 
The corneas of 12 pigmented rabbits were 
inoculated with a diluted 
suspension of Nocardia asteroides filaments 
(isolated from the patient described). Cor- 
neal infiltrates were noted within three days. 
Six rabbits were treated with normal saline 


intralamellarly 
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Fig. 2 (Newmark, Polack, and Ellisen). Nocardia aste-oides from blood-agar culture. Note the filaments 
with fragmentations into bacteria-like particles (Gram stein, X 1000). 


solution drops four times daily, end six rab- 
bits were treated with instillatioas of dexa- 
methasone ophthalmic solution 0.1% four 
times daily for a three-week periad. 

Rabbit corneas treated with th? corticoste- 
roid developed large granuloma-ous lesions 
(Fig. 4) with extension into “he anterior 
chamber in two animals. The szline-treated 
eyes showed small lesions whica eventually 
healed by vascularization. Even though the 
corticosteroid-treated group large 
corneal grarulomas, the eyes showed mini- 


showed 


mal intraocular reaction, excep’ in the two 
cases of anterior chamber extension. 


7 





Fig. 3 (Newmark, Polack, and Elison). Appear- 
ance of the cornea four weeks after sulfacetamide 
and tetracycline treatment. 


DISCUSSION 


The Actinomycetales are filamentous bac- 
teria related to the Mycobacteria, while su- 
perficially resembling fungi. In tissue cul- 
ture, they grow in branched fashion with 
f-agmentations into bacteria-like particles. 
The genus Nocardia is aerobic and has nar- 
row, Gram-negative, acid-fast bacillary or 
coccal forms. These forms grow best in 
blood-agar, but also on simpler media, pro- 
Cucing white colonies with a dry and crum- 
bly appearance. Nocardia is usually sensitive 
to sulfadiazine and frequently to tetracycline 
end penicillin; however, in vitro tests are 
warranted to determine the sensitivity of 
each new strain. 

The corneal lesion seen in this patient was 
not unlike that caused by atypical Myco- 
5acteria*!? or mycotic infections. The his- 
tory and the aggravation caused by topical 
-orticosteroids suggested a mycotic lesion; 
however, it is unusual for a fungal ulcer to 
show minimal or absent ocular inflamma- 
tion. The corneal scrapings were not stained 
for acid-fast organisms, but with this type of 
corneal lesion, particularly when no bacteria 
or fungus was found, this should have been 
done. It is interesting that this patient was 
initially treated with appropriate medica- 
tions, but not frequently enough. 


VOL. 72, NO. 4 


NOCARDIA ASTEROIDES KERATITIS 815 





Fig. 4 (Newmark, Polack, and Ellison). Histologic section of rabbit cornea showing Nocardia asteroides 
(arrows) within the granulomatous lesion (Ziehl-Neelsen, 400). 


It is well known that corticosteroids ag- 
gravate bacterial and fungal infections, and 
this also is true for this type of infection, as 
substantiated by the rabbit experiment re- 
ported. Experimental corneal infection by 
Nocardia, as reported by others^" and con- 
hrmed by us, causes corneal granulomata 
with ocular inflammation and heals by vascu- 
larization. When corticosteroids are used, 
the corneal infection is much more severe, 
and bacterial extension into the anterior 
chamber may occur. 


SUMMARY 


Corneal infection due to Nocardia aster- 
oides developed in a six-year old boy who 
was initially treated with antibiotics, cortico- 
steroids, and antiviral agents. Once the or- 
ganism was identified, the keratitis re- 
sponded to therapy with topical and systemic 
sulfonamides and topical tetracycline. Ex- 
perimental infections in rabbit eyes showed 
that granulomatous nocardial corneal lesions 
regress spontaneously by vascularization 
with almost no intraocular inflammation, but 
instillation of topical corticosteroids aggra- 
vates the infection. 
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TESTING FOR CONGENITAL SYPHILIS IN 
INTERSTITIAL KERATITIS 


J. Lawton Smita, M.D. 
Miami, Florida 


The presence of viable and virilent Tre- 
ponema pallidum in the human eve in con- 
genital syphilis despite massive doses of pen- 
icillin has recently been proven by Hardy 
and associates. Furthermore, the incidence 
of congenital syphilis in children under 10 
years of age im the United States rose by 
16896 in the past decade.? Since it 1s known 
that 90% of cases of interstitia. keratitis 
are due to congenital syphilis,? this review of 
interstitial keratitis with emphass on the 
serum FTA-ABS test is presented. 


MATERIALS AND METHOLS 


Cases of interstitial keratitis personally 
examined at the Bascom Palmer Eve Institute 
between 1963-70 were reviewed. Only those 
showing typical biomicroscope sigas of syph- 
ilitic interstitial keratitis were accepted. 
These signs were: the presence oi deep stro- 
mal opacifications, often patchy er feathery 
in outline, usually seen with a si very sheen 
reflex just in front of Descemet's membrane, 
and accompanied by the presence of ghost 
vessels seen by direct or retroillumination in 
both eyes. Unilateral cases an« those not 
confirmed by external ocular photographs 
were excluded to preclude incluson of other 
forms of corneal disease in the Sudy group. 
Twenty patients fulfilled these criteria, and 
their records were reviewed for the follow- 
ing data: age, sex, history of ocular inflam- 
mation in childhood, family history sugges- 
tive of syphilis, right eye vision. left eye vi- 
sion, pupillary findings (with emphasis on 
the presence of light-near dissociation), pres- 
ence of glaucoma, visual field cefects, oph- 
thalmoscopic appearance of the optic nerve, 
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presence or absence of chorioretinitis, deaf- 
ness, stigmata, findings of aqueous humor 
paracentesis, serum VDRL, and serum 
FTA-ABS findings. The data are summa- 
rized in Table 1. 

Findings—There were five males and 15 
females in this series. This 3:1 ratio of 
higher incidence of interstitial keratitis in 
females has been noted in previous studies.* 
The age range was nine to 70 years, with a 
median age of 49 and a mean age of 53 
years. This finding was consistent with the 
fact that the patients were for the most part 
adults referred for neuro-ophthalmologic 
consultation. There were only two patients 
with acute attacks of interstitial keratitis in 
the group, and these were the two youngest 
in the series (females aged nine and 22 
years). The patients in this study were thus 
typical of cases of late interstitial keratitis 
when the diagnosis is made at routine slit- 
lamp examination of eye clinic patients. A 
history of ocular inflammation in childhood, 
usually lasting for many months, was easily 
elicited in 15 of the 20 patients, or 75%. 
While some elderly patients may not recall 
this history, it is usually present and is help- 
ful in the differential diagnosis. Three pa- 
tients stated that the attacks were considered 
to be scarlet fever, recurrent streptococcal 
sere throats, or rheumatic fever in child- 
hood. The visual acuity was 20/50 or better 
in one eye in 15 cases, or 75%. The visual 
acuity was 20/200 or worse in one eye in 12 
cases, or 60%. The visual acuity was mark- 
edly asymmetric in the two eyes in eight pa- 
tients, or 40%. Two patients had surgical 
anophthalmos as a consequence of the dis- 
ease, and only one patient had legal blindness 
in both eyes. It is known that 70% of pa- 
tients with interstitial keratitis will recover 
at least 20/60 vision during the natural 
course of the disease.’ This group therefore 
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reflects the fact that those referred had more 
severe involvement of visual acuity. 

The family history was of great interest. 
This was positive for syphilis or very suspi- 
clous in nine cases. Data was incomplete in 
eight cases, and family history was negative 
in three patients. In addition to asking about 
the serologic reactions, it is important to in- 
quire about fetal wastage early in the second 
trimester or a history of stillborn infants in 
the mother of a patient with interstitial kera- 
titis. Cassewitz law (the severity of congeni- 
tal syphilis 1s inversely proportional to the 
duration of maternal syphilis) is helpful in 
this regard. It was seen that when a meticu- 
lous family history was taken for syphilis, 
this was positive in nine of 12 patients with 
interstitial keratitis, or 75%. 

Another intersting observation made in 
this review was the fact that the pupillary 
light reactions were crisply intact in patients 
with late syphilitic interstitial keratitis. Ani- 
socoria was noted in two patients. Light-near 
dissociation was looked for carefully in these 
cases, but was found in only three patients. 
Glaucoma was present in five cases, or 25% 
of the series. Criteria for this diagnosis were 
a history of elevated intraocular pressures on 
several occasions, as well as a history of mi- 
otic therapy combined with at least some 
ophthalmoscopic evidence of cupping of the 
optic disks. The visual fields were normal in 
seven cases, abnormal in seven others, and 
not adequately examined in six patients. 
There was thus a visual field defect in one- 
half of the patients studied by quantitative 
perimetry. Of the seven cases of interstitial 
keratitis with field defects, central scotomas 
were found in three; peripheral wedge- 
shaped optic nerve-type field defects were 
present in three others, and a ring scotoma 
was noted in one case. Ophthalmoscopic ex- 
amination revealed definite chorioretinitis 
morphologically consistent with a luetic basis 
in eight of the 20 patients, or 40% of the se- 
ries. Other fundus findings were noted, and 
in nine cases the fundus examination was 
within normal limits. Some degree of deaf- 
ness apparent at a conversational level was 
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found in four cases, or 20% of this series. 

Stigmata of congenital syphilis were evi- , 
dent on inspection in eight patients, or 40% 
of the series. Frontal bossing, saddle nose, 
rhagades scars, mulberry molars, marked 
dental caries, high-arched palate, and short 
little fingers were assessed in these patients. 
One can palpate a notched scapula through 
the patient’s clothing, and this finding was 
helpful at times. 

The optic nerve was not remarkable on 
ophthalmoscopic examination in 18 patients. 
One case did present with active optic neuri- 
tis as evidenced by small hemorrhages on the 
disk margins, however. Focal segmental pal- 
lor was found in some patientsp but was a 
minimal finding that required careful scru- 
tiny. 

The serologic findings were of particular 
interest in this study. A serum VDRL test 
was obtained in 19 cases. This was nonreac- 
tive in 14 patients (7396), weakly reactive in 
two (11%), and reactive in three cases 
(16%). A serum FTA-ABS test was ob- 
tained in 17 cases. This was nonreactive in 
five patients (2996), borderline in four cases 
(24%), reactive in six cases (35%), and 
was conflicting (reactive on one occasion, 
nonreactive on another) in two cases (12906). 
A TPI test was obtained in only three pa- 
tients. One of these was of interest in that 
the TPI test was reactive, but the FTA- 
ABS test was nonreactive, In another pa- 
tient, the TPI was nonreactive, but the 
FTA-ABS test was borderline. In the third 
patient, the TPI test was nonreactive, but an 
FTA-ABS test was not recorded. 

The aqueous humor was studied by dark 
field examination in 10 patients. This was 
definitely positive for motile treponemes in 
one case, suspicious in one other case, and 
negative in eight patients. The cerebrospinal 
fluid was studied in six patients. Dark field 
examination was strikingly positive in one of 
these cases, with seven treponemes seen in 
one microscopic field. The cerebrospinal 
fluid was borderline to slightly elevated in 
two patients (45 and 60 mg%). Three of the 
fluids were completely negative. 
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DISCUSSION 
since the time of Jonathan Hutchinson 


- (1858-63), it has been known that over 90% 


Of cases of diffuse interstitial keratitis occur 
in syphilitic patients. Interstitial keratitis is 
due to acquired syphilis in 4% of cases, and 
the other 6% of cases have been due to tu- 
berculosis, sarcoid, trypanosomiasis, oncho- 
cerciasis and other rare infections. There- 
fore, a careful slit-lamp examination of a pa- 
tient with typical interstitial keratitis, show- 
ing a deep silvery-sheen like opacity in the 
posterior corneal stroma, accompanied by the 
presence of ghost vessels, enables one to 
make a clinical diagnosis of prior syphilitic 
infection with greater than 90% accuracy. 
This is thus an important clinical prototype 
by which to evaluate laboratory tests. Syphi- 
litic interstitial keratitis has been presumed to 
be an allergic reaction to the treponeme for 
the following reasons: (1) in the newborn or 
stillborn infant Treponema pallidum orga- 
nisms often abound and yet the cornea is clear 
and the eye white and quiet; (2) in the eye 
with active or late interstitial keratitis, how- 
ever, treponemes are found in the cornea 
only in small numbers and after careful 
search; (3) there is a characteristic delay be- 
tween onset of infection until appearance of 
the clinical process, with 50% of cases rec- 
ognized between five and 15 years of age, 
and 85% of the cases found by the age of 25 
years; (4) the process does not respond to 
penicillin or heavy metal therapy; and (5) 
the process often shows prompt clinical im- 
provement on topical corticosteroid therapy. 

Spicer's* classic series of 700 cases of in- 
terstitial keratitis revealed a sex incidence of 
38% males and 61% females in congenital 
syphilis. He found that the process was bi- 
lateral in congenital cases, with the second 
eye involved within 12 months in 75%. All 
cases in this report were bilateral, In 9% of 
cases there are recurrences, and these may be 
as late as 15-30 years after the primary at- 
tack. The occurrence of glaucoma years af- 
ter interstitial keratitis, which may first ap- 
pear in early adult life, has been known since 
the time of Hutchinson. In the natural 
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course of the disease 70% retain 20/20 to 20 
/60 vision with no therapy, and only 10% 
have vision less than 20/200. 

Today, most cases of interstitial keratitis 
are adult patients seen in eye clinics, diag- 
nosed by careful biomicroscopic examina- 
tions. The acute attack, so prevalent in Spi- 
cer's day, is seldom noted. However, the clin- 
ician should be aware of the significance of 
the slit-lamp detection of interstitial kerati- 
tis. Emphasis 1s placed here upon clinical di- 
agnosis. The disease is seen in females in a 
ratio of 3:1, often at about 40-50 years of 
age, and 7596 give a history of significant 
ocular inflammation in childhood. A careful 
family history for reactive serologic tests, 
fetal wastage, Cassewitz law, previous treat- 
ment, and other manifestations of syphilis 
will be positive in 75% of the cases. The pu- 
pils are typically spared, and do not com- 
monly show light-near dissociation which is 
so prevalent in late-acquired syphilis. Glau- 
coma is present in 2596 of cases. Careful 
search for stigmata of frontal bossing, de- 
pressed nasal bridge, Hutchinson’s teeth, 
marked dental caries, hearing loss, sparse 
outer brows, high-arched palate, and short 
little fingers will often be rewarding. Peri- 
vascular pigmentation, sheathing of vessels, 
and salt-and-pepper chorioretinitis changes 
are seen on ophthalmoscopy in at least 40% 
of these patients. 

This study emphasizes, however, the fre- 
quency of seronegativity in patients with in- 
terstitial keratitis. The routine reagin 
(VDRL) test was definitely reactive in only 
16% of cases. If weakly reactive tests are 
included—and it should be remembered that 
weakly reactive reagin tests may be reported 
as nonreactive or weakly reactive on repeat 
testing in 50% of laboratories—some reagin 
reactivity was found in 27% of cases. How- 
ever, 75% of patients with typical syphilitic 
interstitial keratitis will be nonreactive on 
serum VDRL testing. 

Furthermore, even specific (treponemal) 
tests are often nonreactive in interstitial ker- 
atitis. The serum FTA-ABS test was defi- 
nitely reactive in only 35% of cases in this 
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series. If one includes borderline tests and 
conflicting data, some FTA-ABS reactivity 
was noted in 7196 of the cases. However, 
29% of the cases showed nonreactive serum 
FTA-ABS tests. It is important for the oph- 
thalmologist to be aware of the frequency of 
complete seronegativity in patients with late 
congenital syphilitic interstitial keratitis. 

If the patients have not been previously 
treated for syphilis, one of two courses of 
therapy has been advised: Erythromycin 250 
mg four times daily and probenecid (Be- 
nemid) 500 mg orally twice daily for 30 days 
has recently been proposed. Ampicillin lg 
and oral probenecid 0.5 g three times daily 
for 30 days may also be given. The patient 
should be seen one month after treatment 
and the decision should then be made as to 
whether or not therapy should be continued. 
If the patient is worse, therapy should be 
discontinued. If the patient is the same, clini- 
cal discretion is in order. If the patient is 
better, the therapy should be continued until 
maximum improvement is obtained. This 
may often require a total course of three 
months. A trial with high myopic cylindric 
corrections is in order in these patients. It is 
suggested that the ophthalmologist put a 
—9.00 sphere with a +5.00 cylinder in the 
trial frame and allow the patient to turn the 
cylinder axis at will. This will on occasion pro- 
duce surprising improvement in patients 
with a difficult retinoscopy, and who are un- 
able to use a pin-hole aperture well. Some 
patients develop secondary band keratopathy 
superimposed on interstitial keratitis, and 
one man was treated with EDTA therapy 
with improvement from 20/200 to 20/25 
corrected vision. Medical therapy for one 
month before and until one month after 
'intraocular surgery appears in order in these 
patients because of recent evidence of the 
persistence of treponemes in such cases. One 
patient in this series was so treated and had 
a penetrating keratoplasty and later a lens 
extraction with improvement of vision from 
5/200 to 20/20 in the involved eye. In a 
study? of aqueous humor and cerebrospinal 
fluid made in a series of patients with late 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


OCTOBER, 1971 


treponemal disease, treponemes were found 
in 26 of 101 cases studied with the fluores-, 
cent antibody stain. 

In summary, although serum VDRL and 
FTA-ABS tests should definitely be ob- 
tained on patients with late interstitial kera- 
titis, it should be stressed that this disease re- 
quires a clinical diagnosis. Àn adult woman 
with a history of ocular inflammation in 
childhood, sparse outer brows, Hutchinso- 
nian teeth or full dentures, prominent fron- 
tal regions, moderate hearing loss, whose 
mother lost two pregnancies during the late 
first or early second trimester or who had a 
stillborn fetus before the birth of the patient, 
and who shows typical biomicrescopic signs 
of interstitial keratitis, should be diagnosed 
as congenital syphilis on clinical criteria with 
no reservation. In late interstitial keratitis 
deriving from congenital syphilis, seronega- 
tivity is a common finding. 


SUMMARY 


A review of 20 cases of late syphilitic in- 
terstitial keratitis revealed the frequent find- 
ing of seronegativity in such patients. The 
VDRL test was nonreactive in 7496, weakly 
reactive in 11%, and reactive in 16% of ` 
these cases. The serum FTA-ABS test was 
nonreactive in 29%, borderline in 24%, re- 
active in 3596, and conflicting in 1296 of the 
cases. Emphasis is placed upon clinical crite- 
ria for diagnosis. 
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LONG-TERM TOPICAL POLY I:C IN EXPERIMENTAL CHRONIC 
OCULAR HERPES SIMPLEX INFECTION 


AntHony B. Nessurn, M.D., AND PAUL J. Zrniri, B.S. 
Los Angeles, California 


Topical synthetic double-stranded polyin- 
osinic polycytidylic acid (Poly I:C) is mod- 
erately active against acute experimental 
herpes simplex (HS) keratitis in rabbits, ^? 
although its antiviral effect 1s not nearly as 
potent as that of 1doxuridine.** If the same 
Poly I:C treatment regimen was continued 
beyond the period of acute infection, few re- 
currences were noted initially ; however, af- 
ter six to eight weeks recurrent keratitis, as 
measured clinically, occurred with equal fre- 
quency in treated and control groups? 

The present study was undertaken to in- 
vestigate the effect of Poly I:C on a differ- 
ent facet of the problem. We attempted to 
discover whether long-term, low-dosage top- 
ical Poly I:C therapy could suppress or 
eradicate the disease in established chronic 
ocular HS infection. A previously described 
rabbit modelë which mimics human recurrent 
ocular HS infection was employed. In con- 
trast to other studies basing recurrence rate 
on clinical observation, this investigation was 
conducted using the virus culture method. 
Recovery of the agent from the tear film has 
been shown to be a more sensitive indicator 
of recurrent virus release. 


MATERIAL AND METHODS 


Infectton—The unscarified eyes of male 
New Zealand albino rabbits weighing ap- 
proximately 2 kg were infected by instilling 
two drops of high-titer herpes simplex virus 
(HSV) into the conjunctival cul-de-sac. The 
eyelids were closed and gently massaged 
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against the globe for 10 seconds. The infect- 
ing suspension was from the 12th passage of 
McKrae strain HSV in primary rabbit kid- 
ney cell cultures and in this tissue had IDs 
of 107? per 0.1 ml. 

During the three-week period of acute in- 
fection daily slit-lamp biomicroscopic evalu- 
ation of the eyes, using 0.2596 fluorescein, 
was carried out. Based upon these observa- 
tions, rabbits were divided into groups con- 
taining equal numbers of mildly, moderately, 
and severely affected animals. These groups 
were then randomly assigned to receive drug 
or placebo therapy. 

Experimental design—Beginning 30 days 
after virus inoculation, when clinical evi- 
dence of acute infection had subsided, cul- 
turing and treatment of eyes was initiated. 
Each morning (six days a week) conjuncti- 
val swab cultures were taken. Immediately 
afterwards, both eyes of each animal re- 
ceived either two drops of Poly I:C (1 
mg/ml) or placebo, as outlined below. 

Cross-over design was selected for these 
experiments, since it is both an efficient way 
to demonstrate drug effect and an acceptable 
means to obtain information about the effect 
of therapy after treatment is stopped. Ex- 
periment 1 was a non-blind complete cross- 
over study. All animals treated with Poly I:C 
in the first half of the experiment were 
treated with placebo in the second half and 
vice versa (Table 1). 

Experiment 2 was carried out in a blind 
fashion and was of the half-group cross-over 
type. After 15 weeks of therapy, all treat- 
ment was discontinued for three weeks. 
When therapy was reinstated, half of the 
placebo group then received Poly I:C and 
half continued to receive placebo medication. 
Half of the previously Poly I:C treated 
group continued to receive Poly I:C while 
the other half of that group then received 
placebo therapy (Table 2). 
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TABLE 1 
EXPERIMENT 1-—NON-BLIND COMPLETE 
CROSS-OVER DESIGN 

First Second 
Treatment Treatment 
(12 Weeks) (17 Weeks) 

Group 1 Poly 1:C Placebo 
Group 2 Placebo Poly I:C 


Poly I:C—Poly I:C was obtained from 
two commercial sources (Biopolymers Lab- 
oratory and PL Biochemical Company). 
With minor variations, each lot of double- 
stranded polymer was handled and stored ac- 
cording to the manufacturer's recommenda- 
tion. In the second half of Experiment 2, the 
Poly I:C (PL Biochemical Company) was 
reconstituted in phosphate-buffered saline at 
pH 7.6 rather than at pH 6.8. At the conclu- 
sion of the study, an aliquot of each batch of 
Poly I:C used was tested by us and by Dr. 
Samuel Baron for in vitro interferon-induc- 
ing activity, employing methods outlined else- 
where.” Except for the instance cited below, 
the activity of the Poly I:C employed in this 
study was equal to and usually greater than 
NIAID Poly I:C standard. 

Virus cultures—Conjunctival swab cul- 
tures were taken as previously described.? 
Swabs were immediately inoculated onto pri- 
mary rabbit kidney cell monolayers grown in 
two-dram rectangular perfume bottles con- 
taining 1 ml of medium ( Eagle's minimal es- 
sential medium supplemented with 10% fetal 
calf serum, 10% NCTC 135, glutamine, 
penicillin, streptomycin, and amphotericin 
B). Cultures were incubated at 35°C in 596 
CO, atmosphere and read daily. After 10 
days all normal appearing cultures were re- 
corded as negative and discarded. All posi- 
tive, suspicious, and degenerating cultures 
were frozen at —709?C for passage. Only 
those cultures showing typical HS cytopathic 
changes in the second passage were accepted 
as positive HSV isolations. To verify the re- 
liability of cytopathic diagnosis, 50 randomly 
selected, second passage positives were sub- 
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jected to standard microneutralization test- 
ing. All were definitely identified as HSV. 

Statistical analysis—On the assumption 
that the drug had no effect on recurrence 
rate (null hypothesis), the number of HSV 
isolations should be approximately equal be- 
tween groups (ie., a “50-50 split" would be 
expected). The probability (p) of the ob- 
served splits (weighted when necessary for 
comparison) was obtained from a binomial 
probability table. 


RESULTS 


In chronically infected rabbit eyes, Poly 
1:C, as administered, suppressed the number 
of HSV isolates obtained during the first 10 
to 12 weeks of treatment. After this period 
of time, the number of positive cultures was 
approximately equal to that of placebo- 
treated controls despite continued therapy. 
Except as otherwise indicated, results re- 
ported in Tables 3 through 6 are those ob- 
tained during the consecutive weeks in which 
Poly I:C was considered effective, 

Experiment 1—The results of this experi- 
ment are shown in Table 3. In Part 1 of this 
experiment there were 40 positive cultures 
in 14 placebo treated eyes for an average of 
2.9 positive cultures per eye, In the same 10- 
week period the Poly I:C treated group 
yielded two HSV isolates from eight eyes, 
an average of 0.25 positives per eye. Dur- 
ing the last two weeks of Part 1, Poly I:C 
appeared to lose its effectiveness (the num- 
ber of positive cultures was similar in the 


TABLE 2 


EXPERIMENT 2—BLIND HALF-GROUP 
CROSS-OVER DESIGN 


First No Second 
Treatment Treatment Treatment 
Period Period Period 
(15 Weeks) (3 Weeks) (18 Weeks) 
Group A . Placebo Poly I:C 
Group B Placebo Placebo 
Group C Poly I:C Placebo 
GroupD . Poly I:C Poly I:C 
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two groups, Poly I:C — 13, placebo — 16). 
Therapy was switched in the second sec- 
tion of the experiment. The eyes in which 
Poly I:C was discontinued did not yield 
more positive cultures (20 1solates from eight 
eyes) than would be expected for placebo 
treated eyes (i.e. there was no rebound phe- 
nomenon). However, the previously placebo- 
treated eyes which had a large number of 
HSV isolates (40) in Part 1 now showed 
only six positive cultures in 12 weeks of 
testing. Again, the effectiveness of Poly I:C 
appeared to be limited, lasting 12 weeks in 
this trial despite continued therapy. For the 
last five weeks of the experiment, the num- 
ber of positives in both groups (result not 
shown in Table) was the same (placebo = 
6, Poly I:C = 7). The difference in the 
number of positive cultures obtained from 
Poly I:C-treated animals and the controls 
during the consecutive weeks in which the 
drug appeared to be effective was highly 
statistically significant (p = < 0.00001). 
Experiment 2—-This was performed on a 
blind basis and confirmed the previous find- 
ings. Tables 4 and 5 show data accumulated 
during the period in which Poly I:C was 
effective. Not included are the results from 
eight weeks of therapy inadvertently carried 
out with an inactive batch of Poly I:C (16 
positive cultures in control eyes and 14 in 
Poly I:C treated eyes). During the seven 


TABLE 3 
RESULTS OF EXPERIMENT 1 


Placebo ed Probability 


Part 1 (10 weeks") 


No. positive cultures 40 2 0.00001 
No. of eyes 14 8 

Part 2 (12 weeks*) 
No. positive cultures — 20 6 0.00003 
No. of eyes 8 14 

Both parts (22 weeks*) 
No. positive cultures — 60 8 — «0.00001 
No. of eyes 22 22 


* Consecutive weeks during which treatment was 
considered effective. 
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TABLE 4 


RESULTS OF EXPERIMENT 2 
BY TREATMENT 


Placebo o Probability 





First treatment 

(7 weeks*)t 

No positive cultures — 36 9 
No treatment 

(3 weeks) 

No. positive cultures 21 22 
Second treatment 

(12 weeks*)} 

No. positive cultures 40 5 
Both treatment 

periods (19 weeks*) 76 14 


<0.001 
>0.5 


0.00001 


<0.00001 


* Consecutive weeks during which treatment was 
considered effective. 

f In first treatment period groups A and B (16 
eyes) received placebo and groups C and D (14 eyes) 
received Poly I:C. 

1 In second treatment period groups B and C (14 
eyes) received placebo and groups A and D (16 eyes) 
received Poly I:C. 


weeks when active Poly I:C was employed, 
there were nine HSV isolates in 14 Poly 
I:C-treated eyes and 36 isolates in 16 
placebo-treated eyes. When therapy was 
stopped for three weeks, the number of 
HSV isolates was essentially the same in all 
groups (Group A = 10, Group B = 11, 
Group C = 14, Group D = eight). In the 
last section of Experiment 2, half of each 
treatment group was switched to the oppo- 
site therapy. During the 12 weeks in which 
Poly I:C was effective, there were five posi- 
tive cultures in 16 eyes as compared with 40 
positive cultures in 14 eyes of placebo- 
treated animals. 

Further analysis of this half-group cross- 
over experiment yields some very interest- 
ing information (Table 5). Group A 
(placebo-Poly I:C) showed a marked de- 
crease in the number of positive cultures 
when placed on Poly I:C. Group B (placebo- 
placebo) yielded about the same number of 
isolates in both parts of the trial. Group C 
(Poly I:C-placebo) showed few positive 
cultures while on Poly I:C and a normal 
number when changed to placebo therapy. 
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TABLE 5 
RESULTS OF EXPERIMENT 2 BY GROUP 
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No. Positive Cultures 
First Treatment 
Period 
Group A 21 
(Placebo—Poly 1:C) 
Group B 15 
(Placebo— Placebo) 
Group C 5 
(Poly 1: C—Placebo) 
Group D 4 


(Poly I: C—Poly I:C) 


As in Experiment 1, no rebound phenomenon 
was encountered. Group D eyes (Poly I: C—- 
Poly I:C) yielded few positives in either test 
period, demonstrating that Poly I:C had re- 
established its effectiveness after a three- 
week lapse in treatment. 

Table 6 shows the combined results of 
both experiments. During the 41 weeks in 
which Poly I:C was considered to be effec- 
tive, placebo-treated eyes yielded 136 posi- 
tive cultures for an average of 2.6 positive 
cultures per eye, while the Poly I:C-treated 
eyes showed 22 positives for an average of 
0.42 per eye. The difference in the number 
of HSV isolations between Poly I:C and 
placebo-treated eyes in all individual trials, 
and for the study as a whole, was highly sta- 
tistically significant. During the 20 weeks in 
which Poly I:C was not effective, there were 
68 HSV isolates from placebo-treated eyes 
and 71 isolates from Poly I:C-treated eyes. 

Distribution of HSV isolations—One ex- 
traordinary finding of these experiments is 
that every eye yielded at least one HSV iso- 
lation, indicating that all eyes were chroni- 
cally infected. This may be a chance happen- 
ing or may be in part related to the improved 
culture techniques discussed below. 

There was a total of 360 HSV isolations 
from the 11,880 cultures taken during the 
study, an incidence of 3%. On the basis of 
number of isolations, some eyes would be 
considered high responders and others low 
responders, The distribution of high and low 


No. Treatment 
Period 


No. Positive Cultures 


Second Treatment Probability 


Period 
5 0.001 o 
18 >0.3 
22 0.001 
0 «0.05 


responders was evenly spread among the ex- 
perimental groups and therefore introduced 
no bias to the results reported. The highest 
number of positive cultures for any eye was 
22 and the lowest was one. Of eyes yielding 
more than one positive culture, 9095 did so 
in more than one episode. The average num- 
ber of separate episodes of virus shedding 
was three, and these were usually separated 
by a considerable time span. 


DISCUSSION 


In human ocular herpes simplex infec- 
tions, fairly adequate methods exist to treat 
acute epithelial disease. Vision is usually 
compromised by repeated bouts of the dis- 
ease with accompanying stromal or endothe- 
lial damage and iritis. While better agents to 
treat epithelial herpes would be desirable, 
therapeutic means to protect against initial 
ocular infection, to prevent deep herpetic 
disease, or to eliminate recurrent infection 
are needed. It is with the latter goal in mind 


TABLE 6 
SUMMARY OF RESULTS OF EXPERIMENTS 1 AND 2 


Poly Prob- 
Placebo TŒ ability 
Experiments 1 and 2* 
No. positive cultures 136 22 0.00001 


* During consecutive weeks in which Poly I:C 
was effective. 
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that this study of experimental treatment of 
chronic HSV infection in rabbits was under- 
taken. 

Unfortunately, chronic ocular HSV in- 
fection in rabbits was not eradicated by 
long-term, low-dosage Poly I:C therapy. 
When therapy was stopped or became inef- 
fective, the number of positive cultures from 
treated eyes was the same as that from con- 
trols. However, during the first 10 to 12 
weeks of treatment, Poly I:C significantly 
decreased the number of HSV isolations ob- 
tained from chronically infected eyes. With 
cessation of therapy for three weeks, another 
10- to 12-week period of responsiveness to 
Poly I:C was established. The mode of Poly 
I:C action 1s assumed to be the induction of 
local interferon production,?* but no direct 
evidence for this hypothesis was obtained or 
sought in these studies. The regimen in 
which the Poly I:C is given is of impor- 
tance. In a pilot experiment we found that 
Poly I:C given topically three times a day 
every three days had no effect on the number 
of HSV isolations obtained from chronically 
infected rabbits. 

In spite of the fact that man is less re- 
sponsive to the interferon-inducing activity 
of Poly I:C than rabbits,* the polymer might 
be useful in temporarily suppressing herpes 
recurrences in man. Such a study is pres- 
ently underway elsewhere, 

The true incidence of chronic ocular HSV 
infection in man or experimentally infected 
animals is difficult to determine. However, 
the fact that all 52 eyes in this experiment 
shed virus long after the acute infection in- 
dicates that the incidence in rabbits may be 
much higher than suspected previously.®*® 

Analysis of many experiments using this 
model has allowed us to make three rather 
general observations: (1) As previously re- 
ported, there appears to be a clustering of 
HSV isolations in any group of animals.’ 
This clustering is in periods lasting 30 to 40 
days occurring every 60 to 120 days. (2) 
The severity of the initial infection is in no 
way related to the number of HSV recur- 
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rences. (3) There appear to be fewer posi- 
tive cultures obtained as the time from acute 
infection increases. The reasons for the 
above phenomena are at present obscure. 

Obtaining a higher than usual isolation rate 
is at least in part due to improved culturing 
techniques. Freshly obtained culture material 
was inoculated directly onto a very sensitive 
herpes virus indicator, primary rabbit kidney 
cell cultures. With present procedures, this 
tissue can be maintained for the full period 
of observation with few instances of con- 
tamination or degeneration. Only 318 cul- 
tures were contaminated with fungus or bac- 
teria and had to be eliminated, a rate of less 
than 396. Important also was the practice of 
retesting all suspicious or degenerating cul- 
tures. Of 446 such repassed specimens, which 
would have been discarded in our previous 
studies, 31 or approximately 796 proved to 
be harboring HSV. 

In spite of an improved yield of positive 
cultures and improved experimental design, 
the rabbit recurrence model remains a diffi- 
cult research tool, requiring extended peri- 
ods of culturing to obtain statistically signifi- 
cant results. However, until a better test 
system is developed we will continue to use 
this model to investigate the effect of thera- 
peutic agents on recurrent ocular herpes 
simplex infections. 


SUMMARY 


Daily topical Poly I:C therapy was tested 
for its effect upon chronic recurrent ocular 
herpes simplex infection in rabbits. Fifty- 
two chronically infected eyes were cultured 
six days a week for seven to nine months. 
Topical Poly I:C repeatedly produced a 
marked, but temporary supression of posi- 
tive herpes cultures—placebo-treated eyes 
yielded six times as many isolations (136) as 
the drug-treated eyes (22) during the first 
10 to 12 weeks of therapy. After that period, 
continued therapy had no effect. However, if 
Poly I:C were witheld for three weeks, re- 
sponsiveness to the drug was again estab- 
lished. No rebound in the number of virus 
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isolations was found when treatment was 
discontinued or became ineffective. The 
highest incidence of chronic herpes infection 
ever reported was encountered in these ex- 
periments. All 52 eyes (or 100%) shed cul- 
turable herpes virus. 
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OPHTHALMIC MINIATURE 


As he sat on the grass and looked across the river, a dark hole in the 
bank opposite, just above the water’s edge, caught his eye, and dreamily 
he fell to considering what a nice snug dwelling place it would make 
for an animal with few wants and fond of a bijou riverside residence 
above flood level and remote from noise and dust. As he gazed, some- 
thing bright and small seemed to twinkle down in the heart of it, van- 
ished, then twinkled once more like a tiny star. But it could hardly be . 
a star in such an unlikely situation, and it was too glittering and small 
for a glow-worm. Then, as he looked, it winked at him, and so de- 
clared itself to be an eye; and a small face began gradually to grow up 
around it, like a frame ’round a picture. 


Kenneth Grahame 
The Wind in the Willows, 1908 
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HETEROCHROMIA ASSOCIATED 
WITH COLOBOMA OF THE IRIS 


RosaERT C. Drews, M.D. 


Clayton, Missouri 


AND 


GUILLERMO Picó, M.D. 
Santurce, Puerto Rico 


Each of us has seen a patient who had 
both heterochromia and a coloboma of the 
iris. We could find no prior description of 
this association. 


CASE REPORTS 


Case 1—A six-year-old white girl was seen in 
November, 1966, at the University of Puerto Rico 
because of a defective left eye, present since birth. 
Her medical history was non-contributory. There 
were no other physical abnormalities. 

The right iris was thinner at the six o'clock posi- 
tion than elsewhere. There was a complete coloboma 
of the left iris at the six o'clock position. The right 
iris was blue and the left was brown. The left cornea 
was smaller than the right, but the eye was not 
microphthalmic. Left esotropia measured 55 prism 
diopters for distance and near. A small coloboma 
was present inferiorly in the right choroid. A large 
coloboma of the left choroid extended from a point 
near the disk to involve a large area inferiorly. The 
optic disks were normal. Visual acuity was 20/25 in 
the right eye and light perception and projection 
in the left. Retinoscopy following atropine instilla- 
tion indicated a correction of -+2.50 sph D —0.75D 
cylax.180? for the right eye. It was impossible to 
perform accurate retinoscopy on the left eye. 

When this child was last seen in May, 1970, the 
findings were unchanged. 

Case 2—A 57-year-old woman was first seen in 
May, 1955, for a mild conjunctivitis in both eyes. A 
coloboma had been present in the left iris since 
birth. Vision in this eye, always slightly less than in 
the right, had previously been corrected to 20/38. 
Corrected vision in the right eye was 20/15. 

The right iris was blue and the left a yellowish 
blue. There was no microphthalmos. Early arterio- 
larsclerosis was present. There was no sign of a 
choroidal coloboma in either eye, but a partial colo- 
boma was present in the left iris. The right eye 
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INSTRUMENTS 


showed no evidence of prior iritis, Astigmatism in 
the left eye measured 3.50 diopters. Visual acuity 
with best correction was 20/25 in the right eye and 
20/60 in the left. 

This patient has been followed at irregular inter- 
vals. In 1963, Goldmann perimetry showed normal 
visual fields. In 1968, a cortical cataract in the left 
eye was more advanced then one in the right eye. 

In a rabbit colony bred by Jesberg' for colo- 
boma of the uvea, a few of the animals were born 
with heterochromia rather than a coloboma. Fol- 
lowing this experience, Jesberg saw a patient with 
both coloboma of the iris and heterochromia. In 
Jesberg's patient, the eye without the coloboma had 
hyperpigmentation of the conjunctiva as well as the 
iris. We submit that Jesberg's experience, together 
with the patients reported herein, tends to suggest 
the association of heterochromia and coloboma as 
a true syndrome. 


SUMMARY 


Coloboma of the iris was associated with 
heterochromia in two female patients. In 
both, the darker and amblyopic eye had the 
coloboma. Another investigator has described 
a similar patient, and in this case, too, the eye 
without a coloboma had hyperpigmentation. 
In a colony of rabbits bred for coloboma of 
the uvea, a few were born without coloboma, 
but with heterochromia instead. 


REFERENCE 
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NEW SURGICAL INSTRUMENT 
CARRYING CASE 


Davip J. McIntyre, M.D. 


Bellevue, Washington 


Although this is an age of rapid advance- 
ment in instrumentation, we have seen little 
innovation in the area of surgical instrument 
storage and carrying. Existing cases are 
rather archaic combinations of little elastic 
straps, cardboard and loose boxes. The pri- 
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Fig. 1 (McIntyre). New surgical instrument carrying and storage case. 


mary function of a case, of course, is to pro- 
vide reliable protection for the vast assort- 
ment of small instruments the ophthalmic 
surgeon is prone to carry, Additional desir- 
able features would be convenience, durabil- 
ity, compact size, and attractive appearance. 
A case has been developed to meet these 
criteria, utilizing a new packaging concept.* 
Very simply stated, this case is full at all 
times. There is no room for instruments to 
move around. The case is filled with several 
layers of compressible plastic foam. These 
foam layers are molded into trays with a suf- 
ficiently rigid frame to facilitate handling. 
The instruments lying between the layers are 


* This instrument case is available from Surgical 
Products Division, Alcon Laboratories, Inc., Fort 
Worth, Texas 76101. 


held firmly in position by the compressed 
foam; in the absence of any instrument, 
foam filis the potential space. The lowest tray 
is equipped with a handle at each end allowing 
the stacked trays to be removed from, and re- 
turned to the case as a unit. When the trays 
are unstacked on a flat surface, each instru- 
ment is clearly visible for selection. 
Immediately beneath the stacked trays, the 
case contains a thick foam pad which has 
been die-cut to hold bulky, less delicate in- 
struments such as speculae, irrigator bulbs, 
cautery, and knives in their original boxes. 
The cores of these cutouts are held in place 
with narrow webs which can be easily di- 
vided for removal, but for those who must 
“do their own thing," an alternate pad can be 
cut to any desired pattern with only a sharp 
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knife and the patience of an ophthalmic sur- 


geon. 
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age case is designed on the basis of a new 


packaging concept. The case provides excel- 

lent instrument protection, combined with 
SUMMARY a: 

minimum weight and bulk, convenience, and 
A new surgical instrument carrying-stor- durability. 


OPHTHALMIC MINIATURE 


North, South; Doctor, Patient—The Anglo-Saxon doctor, when 
dealing with a medical problem, may handle the physical aspects of the 
case with commendable dexterity, but in dealing with those aspects 
which are not encompassed by his clinical experience, notably the pa- 
tient’s histrionic manner, his distrust of the doctor’s opinion, and his 
inadequate command of English, the doctor is likely to fall back on 
non-medical premises, usually culturally determined, but arising from 
a culture which differs from the Italian one. He may regard histrionic 
behavior as cowardly and asking for other opinions as ungrateful or 
as a challenge to his concept of himself as an authoritarian figure; his 
inclination is frequently to reject the patient, having excluded serious 
physical disease, to make a diagnosis of character defect, the implica- 
tion often being that the patient—and sometimes, implicitly, the race— 
is inferior. 

In contrast, a prevailing idea in Italian communities is that the sick 
person is the center of attention; he considers that it is his right that 
others forgo their normal activities 1n order to tend to his needs. The 
“stiff upper lip” of the British society does not exist. The patient ex- 
pects this attention from his doctor and believes that he has a right to 
inconvenience the doctor. The Italian patient thinks that he knows his 
disease and has his own preconceived ideas about the etiology, prog- 
nosis, and implications. Above all, he lives to discuss his illness with the 
doctor, and puts himself on an equal plane when doing this. To the 
doctor unaware of these factors, the Italian patient appears to lack 
confidence and, worse, he is prepared to argue and put forward con- 
cepts of disease which have a totally different basis from the doctor's. 
It is evident that in this situation little mutual understanding can occur, 
unless the underlying premises are appreciated and allowed for by the 
doctor and, when relevent, the underlying concepts discussed. 

Anthony T. Portelli and Ivor Jones 
Mediterranean gut ache 
Med. J. Australia, 2:717, 1969 


MEETINGS, CONFERENCES, SYMPOSIA 


EDITED Bv THOMAS CHALKLEY, M.D. 


FIFTH ANNUAL MEETING OF THE 

HORACIO FERRER EYEINSTITUTE 

INTERNATIONAL SYMPOSIUM ON 
OCULAR MOTILITY 


Over 200 ophthalmologists from 15 coun- 
tries met in Miami at the end of January, 
1971, to discuss problems in strabismus at 
the fifth annual symposium on ocular motil- 
ity sponsored by the Horatio Ferrer Eye 
Institute. The two and one-half day meeting 
was so well organized by Symposium Direc- 
tor Olga Ferrer, and by Program Chairman 
Wiliam Rubin, that it is possible only to 
mention the multiple nonscientific attractions 


of friendly cocktail gatherings, a banquet 


with a fabulous show, a barbecue outing with 


exiled Cuban guitarists. The Fontainbleau ` 


Hotel in Miami Beach housed the sympo- 
sium. Arthur Linksz, the guest of honor, 
provided the opening paper on physiologic 
and anatomical factors pertinent to an un- 
derstanding of squint, but in a characteristi- 
cally erudite and yet modest way he also pro- 
vided philosophical insight into the problems 
of absolute and subjective localization, am- 
blyopia, and the crowding phenomenon. He 
provided an appreciation of the knowledge 
which accumulated many years before the 
advent of so-called pleoptic methods. 
Hermann Burian, honorary president, 
dealt with the role of the AC/A ratio in the 
production of the two main forms of accom- 
modative esotropia, and Harold Brown em- 
phasized that a high AC/A ratio may be as- 
sociated with an exodeviation almost as fre- 
quently as with an esodeviation. John Her- 
mann discussed the rate of the movement of 
the convergence which occurs in response to 
an accommodative stimulus (the so-called 
“pace response") which can be measured by 
electro-oculography and which leads to a 
better understanding of the implications of 
the AC/A ratio in the management of an ac- 


commodative squint. Rethy considered that 
the term "partially accommodative," as ap- 
plied to an esotropia, is usually a misnomer 
because it applies to a squint in which there 
is a failure to unmask the full extent of the 
underlying accommodative factor. Charles 
Windsor said that he thought that the gra- 
dient method is more reliable than the heter- 
ophoria method in determining the AC/A ra- 
tio because it introduces other factors such 
as the influence of proximal convergence. 
He pointed out, however, that the gradient 
method may be uncertain in the young child 
because its accuracy depends on an exact de- 
gree of accommodative change in response to 
different spherical lenses. 

The nature of the A and V phenomena 
was discussed by Leonard Apt, Webb Cham- 
berlain, Joseph Goldstein, and Joseph Lang. 
The necessity of using a target which excites 
a precise degree of accommodation during 
the measurements of the deviation in the dif- 
ferent positions of gaze was stressed, and 
evidence was produced which casts doubt on 
the importance of anomalies of the horizon- 
tal recti in the genesis of the phenomena. 

Detailed discussons on early convergent 
strabismus were led by Albert Ciancia, Jo- 
seph Lang, and Robert Reinecke. Late con- 
vergent strabismus was the topic of Bruno 
Bagolini, Pierre Vital Berard, and Glen Gib- 
son, and divergent strabismus was discussed 
by Robison Harley, Emma Limon-Brown, 
Donelson Manley, Suzanne Veronneau- 
Troutman, and Charles Windsor. These dis- 
cussions occupied the main part of the first 
afternoon. The association of congenital and 
latent nystagmus was mentioned, and atten- 
tion was directed to the peculiar form of es- 
tropia of late onset which occurs in myopia. 
The difference between the true divergence 
excess form and the pseudodivergence (sim- ' 
ulated divergence) excess form of exodevia- 
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tion were outlined. The importance of pre- 
and postoperative orthoptic treatment in the 
mangement of exodeviations was stressed. 

In a discussion of vertical muscle imbal- 
ances by Webb Chamberlain, Jorge Ferrer, 
Hiram Hardesty, Robison Harley, Phillip 
Knapp, and Keith Lyle, the condition of al- 
ternating sursumduction was described in 
detail and also its distinction from a simple 
bilateral overaction of the inferior obliques. 

In the opening paper of the second day, 
Keith Lyle (guest of honor) provided a 
comprehensive survey of the various forms 
of ocular palsy that follow trauma, including 
their surgical management. This was 
followed byea paper on the significance of 
nystagmus in early childhood presented by 
Kenneth Wybar, with emphasis on the im- 
portance of distinguishing between idio- 
pathic congenital nystagmus, which is proba- 
bly the result of a minor derangement of the 
centers in the brain stem, and the pendular 
type, which is probably the result of some 
syndrome or an ocular albinism which is 
only detected in the early stages by refined 
methods of investigation. 

A discussion on various forms of supra 
and infranuclear paralytic strabismus was 
presented by Robert Jampel, Keith Lyle, 
Robert Reinecke, and Kenneth Wybar. They 
produced some interesting clinical and ex- 
perimental observations which suggest that 
the condition of aberrant regeneration of the 
oculomotor nerve (the misdirection syn- 
drome) is the result of a mass response of 
some or all of the nerve fibers in the distal 
part of the nerve, rather than the result of a 
misdirection of axons which pass into the 
distal part of the nerve from the proximal 
part. The finding of a co-contraction of the 
superior rectus and inferior rectus is part of 
the evidence for this concept. Discussion also 
centered on a peculiar form of dissociated 
vertical movement which may be the result 
of a "cross-wiring" of the supranuclear 
pathways of the centers of the brain stem. 

The lesions of the orbit which lead to 


* 


anomalies of ocular movement were dealt 
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with by G. M. Bleeker, John Dyer, and By- 
ron Smith. There is geometric evidence that 
the enophthalmos which occurs in a blow-out 
fracture accentuates the hypotropia and limi- 
tation of elevation of the affected eye. 

The afternoon session of the second day 
opened with a discussion on contact lenses in 
sensory and motor anomalies presented by 
John Dyer, Olga Ferrer, Louis Girard, and 
John Hermann. The influence of contact 
lenses on the AC/A ratio was discussed ; in 
myopia the AC/A ratio is higher with con- 
tact lenses than with spectacle lenses, so that 
contact lenses are less helpful in the manage- 
ment of an esodeviation than in an exodevia- 
tion. In hypermetropia it is lower with con- 
tact lenses than with spectacle lenses so that 
contact lenses are more helpful. The impor- 
tance of contact lenses in the postoperative 
management of congenital cataracts was 
stressed, but a subsequent discussion empha- 
sized the special problem of rubella cataracts 
because of the endophthalmitis which 1s 
prone to follow even faultless surgical tech- 
nique. The occurrence of a stimulus depriva- 
tion amblyopia is also a possibility in any 
form of congenital cataract which is not sus- 
ceptible to postoperative treatment with con- 
tact lenses. The use of soft contact lenses in 
aphakic children was evaluated by John 
Dyer. This panel was followed by another 
one on ocular muscle surgery. The tendon 
lengthening procedures of partial tenotomy 
and partial myotomy was discussed by Har- 
old Brown, and the surgical treatment of 
congenital nystagmus was discussed by 
Keith Lyle and Leonard Apt, who provided 
interesting comments on the merits and de- 
merit of plain catgut, chromic catgut, and 
collagen sutures in the surgery of the ex- 
trinsic muscles. 

The concluding sessions were devoted to 
the sensory anomalies of squint, with discus- 
sions on amblyopia presented by Eugene 
Folk, John Flynn, Keith Lyle, and William 
Rubin. The therapeutic uses of prisms was 
discussed by Bruno Bagolini, Pierre Vital 
Berard, Hiram Hardesty, Arthur Linksz, 
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and William Rubin, and the role of orthop- 
tics by John Dyer, Louis Girard, Emma 
Limon-Brown, and Suzanne Veronneau- 
Troutman. These disscusants gave particular 
attention to the application of prism therapy 
in esotropia with anomalous retinal corre- 
spondence, and also dealt with the different 
aspects of occlusion in the management of 
squint, An interesting contribution by John 
Ilynn showed that Mach's bands, which are 
revealed by viewing a luminance gradient, 
are increased in width 1n the amblyopic eye. 
This is further indication of the complex 
changes in visual function which occur in 
amblyopia. 

The meeting concluded with a discussion 
on the many different charts which are avail- 
able for the recording of visual acuity. That 
there is a need to achieve a standardization 
of the composition and spacing of the letters 
in order to be able to obtain recordings 
which are readily comparable was pointed 
out by Jane Romanio and Marion Sterner. 

Kenneth C. Wybar 


SOCIETY OF EYE SURGEONS 
MEETING 


As its parent organization, the Interna- 
tional Eye Foundation, celebrated the 10th 
anniversary of its founding, the first con- 
gress of the Society of Eye Surgeons (SES) 
was held in Washington, D.C., on May 27 
and 28, 1971. There were 233 members in 
attendance among a total group of 320, in- 
cluding guests and residents. In all, 14 foreign 
countries were represented. The response of 
the membership exceeded all expectations and 
emphasized the need for and the value of a 
congregation of ophthalmologists interested in 
surgery. 

The opening ceremonies were impressive 
and included the display of our national col- 
ors by honor guards from all branches of the 
United States military services. John Harry 
King, Jr. Executive Director of the SES, 
and Medical Director of the International 
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Eye Foundation, read a congratulatory letter 
from President Nixon, which stated in part 
*. .. those who have supported this great hu- 
manitarian undertaking deserve the admira- 
tion and respect of all Americans." Congrat- 
ulatory cablegrams were then read from 
members of many countries who were un- 
able to attend the congress, 

Prof. Hans Goldman was chosen the Hon- 
orary President of this first congress and 
Derrick Bail presented him with a large 1n- 
scribed silver tray as a memento of the occa- 
sion. 

Eight of the program participants were 
from foreign countries, with Canada, Latin 
America, Europe, Asia, the Middle East, 
Africa and Australia particularly well repre- 
sented. The papers were grouped in panels 
on injuries, cornea grafting, extraocular 
muscles, glaucoma, plastic surgery, retinal 
detachment, and cataract. All presentations 
were given in English much to the credit of 
our Fellows from abroad. There was no lan- 
guage problem so that an easy exchange of 
views in the discussion was possible and was 
most profitable. The board representation 
enabled us to hear details of the most current 
techniques in all phases of eye surgery, and 
we were again impressed with the unique 
and valuable contributions from every part 
of the globe. Since such studies are often 
slow in appearing in our literature, the Con- 
gress provided us with the opportunity to 
evaluate and apply the new techniques which 
are constantly improving operative results. 

Prior to his discussion on parasitic disease 
of the orbit, Lorenz E. Zimmerman was 
made an honorary fellow of the society. R. 
Townley Paton, one of the guests of honor 
at the congress presented the distinctive 
plaque of membership. The highlight of the 
meeting was the presentation of the Vail 
medal to Algernon B. Reese. This gold medal 
honors Derrick Vail, a founding member, 
and to quote from Prof. Goldman's citation 
"...1s an estimate of the great esteem which 


the society holds, not only for Dr. Vail's ac- f 


complishments in ophthalmology, but also 
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for his character and leadership." Dr. Reese 
. was cited for ".. . his scientific publications, 
' his textbooks, his versatility as a medical 
ophthalmologist, ocular and ophthalmic sur- 
. geon, which have given him an enviable rep- 
utation in each field." The only previous re- 
cipient of the award is Count Hernando Ar- 
ruga, of Barcelona, Spain. The Vail lecture, 
given by Dr. Reese was entitled "Orbital 
surgery." It was a most complete and cur- 
rent review of this area of eye surgery by 
the surgeon who has had the greatest experi- 
. ence with the orbit in the United States, and 
perhaps the world. 

The meeting was meticulously organized, 
but the time seemed much too short. Nearly 
40 summary papers were presented by the 
membership on a tight schedule of just two 
half-days. Many excellent papers submitted 
could not be accepted due to the brevity of 
the congress. 

At the Foresight luncheon for members 
and wives the feature was a review of the ac- 
tivities and accomplishments of the Interna- 
tional Eye Foundation over the last decade. 
The talk, illustrated with color slides, was 
presented by the Foundation's Medical Di- 
rector, J. Harry King, and he has kindly 
summarized his presentation for [JOURNAL 
readers in an editorial in this issue. 

The official reception permitted all the 
guests and their families to meet Prof. Gold- 
mann and the guests of honor. Dr. and Mrs. 
Derrick Vail, Dr. and Mrs. Algernon Reese, 
and Dr. and Mrs. R. Townley Paton were in 
the receiving line. Ambassadors from the 
various countries of the members were pres- 
ent as were numerous other dignitaries. 

To mark the Memorial Day weekend, the 
«closing ceremonies included a most impres- 

sive event. Dr. and Mrs. Reese and Dr. and 

Mrs. Paton presented a wreath from the So- 

ciety of Eye Surgeons at the tomb of the un- 

known soldiers at Arlington National Ceme- 

tery, accompanied by Honor Guards and a 
. Marine bugler playing taps. 

. Each member attending the meeting re- 

ceived a STAR certificate (Surgical Train- 


oe 


MEETINGS, CONFERENCES, SYMPOSIA 


833 


ing After Residency) established by the 
SES as evidence of continuing medical edu- 
cation. 

Enthustasm was obvious among those at- 
tending and participating. The meeting did 
bring out new surgical techniques—some of 
which were controversial, and even experi- 
mental. Many requests were made for more 
meetings and plans are now being formu- 
lated. 

John W. McTigue 


NEW YORK MEDICAL COLLEGE 
OPHTHALMOLOGY SEMINAR 


The Department of Ophthalmology of the 
New York Medical College held its annual 
Seminar in Aruba, Dutch West Indies, from 
January 22 through January 30, 1971. The 
seminar theme was ocular surgery. 

David Kasner presented an excellent illus- 
trated demonstration of the surgical anatomy 
of the limbus. He stressed the importance of 
the wider upper angle and provided appro- 
priate surgical landmarks for a variety of 
anterior segment procedures. Ramon Cas- 
troviejo discussed adult cataract surgery, 
corneal surgery, and the advantages and dis- 
advantages of microscopic techniques. Aus- 
tin Fink spoke on the suction technique of 
congenital pressure constant. Charles Kel- 
man reviewed the newer methods of cataract 
surgery, including the use of phakoemulsifi- 
cation and the indication for variations in 
the size of the limbal incision in cataract ex- 
traction. 

The session on glaucoma was opened by 
Ramon Castroviejo, who discussed methods 
of filtering surgery. Miles Galin then de- 
scribed techniques for surgery of congenital 
glaucoma including an intracameral ap- 
proach in cases of totally opaque corneas. 
Irving Baras presented techniques of com- 
bined cataract extraction having of its high 
rate of success and negligible incidence of 
complications. Bernard Kronenberg dis- 
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cussed the value of cyclocryotherapy in glau- 
coma. He has been forced to limit this proce- 
dure to the management of desperate cases 
because of the low incidence of long-term 
value. 

A corneal symposium was opened by A. 
Benedict Rizzuti, who discussed surgical ap- 
proaches to bullous keratopathy. Dr. Castro- 
veijo then presented his 10-year results with 
keratoprostheses and discussed the optics 
and techniques necessary to employ the 
newer methods for preserving and storing 
donor corneal material. 

Ophthalmic surgical films were an integral 
part of the meeting and covered a wide 
range of subjects. The next seminar will be 
held in Puerto Rico at the Dorado Beach 
Hotel, Tanuary 14 through January 22, 1972. 

Bernard Kronenberg 


JAPANESE MEDICAL ASSOCIATION 


The 18th meeting of the Japanese medical 
association was held April 3-7, 1971, in To- 
kyo. The opening ceremony was held at the 
Budokan on the afternoon of the third day. 
The main theme of the meeting was progress 
of medicine and ethics of physicians. There 
were many symposiums, special lectures, and 
invitational speeches. Some 20,000 physi- 
cians, technicians, and exhibitors attended 
this meeting with its five days of programs 
held simultaneously in six locations. 

The 75th annual meeting of the Japanese 
association of ophthalmology was held on 
April 3-4, at the Saitama Hall near Tokyo, 
under the chairmanship of Shinichi Shikano 
(Tokyo). Some 15,000 attendants, including 
13,000 ophthalmologists and 200 optometrists 
and exhibitors, registered for the meeting. 

There was no invited foreign guest, but 
one paper was read by a guest speaker and a 
symposium was held on the second day. Sev- 
enty-two free papers were presented on the 
first day and the morning of the second day. 

In the latter half of the morning on the 
second day Takashi Mizukawa (Osaka), the 
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guest speaker selected by the Japanese Oph- 
thalmological Society, spoke on physiology. 
and the tears. He dealt with the re-evaluation 
of Schimer’s test and its comparison with 
Mizuoka-Kamada's modification, the inhib- 
itory effect in man of the closing of the eye 
on secretion rate of tears examined by an 
isotope dilution technique, osmotic pressure 
of tears studied by the Ramsy and Brown. 
technique and inulin space determination by 
44C-inulin and intracellular electrolyte con- 
centration. 

A symposium on roadway traffic and the 
eye featured three speakers in the early af- 
ternoon. Akihiro Suzumura (Nagoya) 
opened a discussion on variation of dynamic 


visual perception of spatial objects. Haru- 4 


take Matsuo (Tokyo) presented a paper on 
visual acuity of car drivers and seamen. In 
his survey of visual acuity of licensed car 
drivers, he found 49 (13%) out of 424 car 
drivers whose visual acuity with or without 
glasses was below standard, and he stated 
that accidents were caused by reduced visual 
acuity in the aged and in those with night 
myopia. Sodium street lamps caused drivers 
difficulities in discriminating colors. Iwao 
linuma (Wakayama) closed the session with 
his report on problems of disabling glare. He 
concluded that a driver whose eyes are ex- 
posed to a glare might become suddenly un- 
able to see when the light goes out. As road- 
way signals, bright color lights are not al- 
ways easy to discriminate, a bright red light 
being sometimes misperceived as yellow. 
Among the 72 free papers, one of out- 
standing interest was presented by Ken Ohta 
(Sagamihara). He dealt with a peculiar, 
heretofore unknown eye disease seen in the 


Saju district in Nagano prefecture caused by e 


organophosphorous insecticides. The pa- 
tients complained of blurred vision, epi- 
phora, headache, perspiration, polydipsia, 
dizziness, tremor, and diarrhea. They 
showed swollen disks, atrophy of the optic 


disk, spasm of the ciliary muscles, cataract, | 


disturbance of eye motion, miosis or mydria., 
sis in severe cases accompanied by narrowed 


t 
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visual fields. Neurologic examinations re- 
. vealed increased or reduced deep tendon re- 
flexes, cranial nerve palsy, atrophy of the 
limb muscles, gait disturbance, tremor, clo- 
nus, and sensory disturbances. He also 
found abnormal liver function and parani- 
trophenol in the urine. 

Kanji Okuda and associates (Okayama) 
illustrated ocular disorders in subacute my- 
elo-optics neuropathy. The ocular histopa- 
thology of six autopsy cases was discussed 
ascribing the cause to degeneration of macu- 
lar fibers of both optic nerves and degenera- 
tive disappearance of retinal ganglion cells. 
They also confirmed that these symptoms 
could be induced by chinoform administra- 
tion in animals experimentally. 

Hiromitsu Yamanaka (Kobe) related the 
mode of inheritance of Leber's disease. He 
examined all members of three families with 
this disease and was able to establish that in- 
heritance of Leber's disease follows Lossen's 
law. He strongly supported the assumption, 
based on investigation of carrier ratio, that 
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every daughter of a carrier inherits the trait. 
All males examined had a predisposition for 
this disease. The mode of inheritance was 
strongly suspected to be cytoplasmic. 

Yoshiaki Taniguchi (Kagoshima) pre- 
sented electron microscopic observations on 
small blood vessels of the iris of patients 
with diabetes. The basement membrane of 
the small vessels became extremely thickened 
by the increase of reticular fibers and the ex- 
istence of dense debris. Many glycogen 
granules were observed in some endothelial 
cells, pericytes, and the vascular lumen. 

The next meeting will be held in Okayama 
in 1972 under the chairmanship of Kanji 
Okuda. Noboru Kumitomo (Tokyo) was se- 
lected as a guest speaker by the association. 
A symposium is planned on the subject of 
infectious diseases of the eye. It will be led 
by Yukio Uchida (Tokyo), Shusaku Kitano 
(Tokyo), and Shunsaku Kobayashi ( Yama- 
gucht). 

Fumio Kandori 
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THE NEED FOR STANDARDS IN 
TESTS OF VISION 


One means of advancing clinical science 1s 
the adoption of standard test procedures by 
all clinicians. This allows the exchange of 
patient data and comparison of findings by 
different investigators. For example, such 
standards exist in tonometry, and in quanti- 
tative perimetry. In fact, a major contribu- 
tion of the Berne and Tübingen schools has 
been to provide us with equipment for pe- 
rimetry which may be calibrated and which 
has controllable and definable stimuli. 

In order to progress further in this sense, 
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added standards need to be formulated. In 
particular, visual acuity and tangent screen 
feld tests need to be defined more effec- 
tively. 

The late Prof. Paul Fitts of the Univer- 
sity of Michigan used to state that a thresh- 
old for a psychophysical response could be 
defined at four levels: detection, recognition, 
interpretation, and correlation. Each level re- 
quires a different degree of neural or cogni- 
tive activity. Visual acuity thresholds repre- 
sent an excellent example of this four-level 
response scale. 


1. A detection threshold (in older terms 


RM 
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"minimum visible") as applied in clinical 
. practice today 1s really only determined in 
the optokinetic nystagmus test, where it 1s 
assumed that 1f the repetitive stripes are de- 
tected, fixation on the pattern will occur 
(slow phase of nystagmus). 

2. A recognition threshold (minimum sep- 
arable) requires the patient to report to the 
clinician the presence of one object or two, 
or the direction toward which the fingers of 
the illiterate "E" (or the opening of the Lan- 
dolt “C”) are pointing. 

3. An interpretation threshold requires the 
evaluation or interpretation of pattern, such 
as the letters usually employed on a Snellen 
chart. For example, in the English language 
there is only one letter with a triangular 
shape, base down-—the letter A. In fact, the 
interpretation of this letter does not even de- 
mand resolution of internal structure. Simi- 
larly, there are two letters having triangular 
shapes, base up—V and Y—and so forth. 
Thus prior knowledge of letter shapes and 
interpretation of form enters into such judg- 
ments. 

4. Correlation thresholds involve interac- 
tions between forms. Simple examples are 
words. One implication is that the whole is 
greater than its parts; that is, even if the 
word "the" is somewhat blurred, we are fa- 
miliar enough with the general shape or 
form of this word that we can detect this let- 
ter group readily, particularly when it is 
used in a proper sequence of words. Most 
"near" tests of visual acuity involve reading 
cards requiring this type of advanced cogni- 
tive skill. 

Thus, the several tests of visual acuity 
commonly used require different levels of re- 
sponse, varying degrees of education and 
cognitive skill, and the integrity of different 
neural processes. The problem is further 
compounded in near visual acuity tests 
where there are bewildering arrays of test 
cards, recording schemes, and poor stan- 
dardization of test lighting and measurement 
distances. Here is the perfect example of an 
area requiring the development of better 
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standardized test procedures in order to 
advance fine testing of response skills and 
exchange of data between clinicians. 

With the tangent screen, we suffer the in- 
dignity of having the wrong unit specified as 
our standard. The oft repeated figure of 
“seven foot candles falling on the tangent 
screen” does not take into consideration the 
reflectance properties of the screen and tar- 
gets employed. Hence targets may be flat or 
spheres, and be coated with anything from 
matté to luminescent paints. Contrast varies 
because of the use of different colored back- 
grounds having nonuniform reflectance 
properties. In short, we have no standard! 
Luminance and contrast properties need to 
be properly specified. In addition, there are 
absolutely no accepted specifications for col- 
ored test targets, and hence this potentially 
valuable phase of clinical testing has not had 
general acceptance. 

Not only do we need to have such stan- 
dards formulated, but the professions must 
be educated toward their application. 

Jay M. Enoch 
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BLOW-OUT FRACTURES 
Editor: 
American Journal of Ophthalmology : 


Articles and books on orbital fractures, 
especially of the blowout variety, are in- 
creasing in frequency. Some emphasize bet- 
ter methods of radiologic diagnosis and some 
concentrate on clinical evaluation of the fac- 
tors which indicate or contraindicate surgical 
exploration. All of them, however, seem to 
take the position that once a fracture is lo- 
cated, the herniated material reduced, and an 
alloplastic plate (Supramid Extra, Teflon, 
Cranioplastic, etc.) used to cover the break 
so that further herniation cannot occur, a 
satisfactory end result will automatically re- 
sult. This isn’t true because the vertical rec- 
tus muscles—especially the inferior rectus 
and sometimes the inferior oblique—are 
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sometimes so damaged that they cannot 
function properly. All too frequently pa- 
tients are encountered whose downgaze fu- 
sion. (which is much more important than 
upgaze fusion) was better before the frac- 
ture was repaired than afterwards. 

For those who are carefully studying these 
patients, as we are, we recommend that at 
the initial examination careful photographic 
records be made of the patient's eyes in the 
primary position, and in upgaze and down- 
gaze. If the horizontal motions seem abnor- 
mal, as might result from either an abducens 
paralysis or a blow-out fracture of the me- 
dial orbital wall, photographs with eyes right 
and eyes left should be added. Since the infe- 
rior nasal wall can be broken by a blow from 
a fist to the orbital rim, special attention 
should be given to testing the function of the 
inferior oblique, as this muscle arises from 
this bony area. 

If there is a delay between the time of the 
first examination and the time of surgery, 
photographic records should be repeated. 
Then, several weeks after surgical repair, 
photographs from the same angles should be 
taken again. When possible, prism cover 
measurements and preoperative and postop- 
erative forced duction tests should be made. 
These wil give us a better basis for study 
and will point particularly towards problems 
yet unsolved, such as (1) how much damage 
the inferior rectus muscle has sustained if it 
is the presenting tissue that batters the or- 
bital floor, and (2) when and how much 
should the vertical muscles be recessed or re- 
sected in trying to correct diplopia. 

Richard Dortzbach offers a surgical sug- 
gestion: When the incarcerated muscles for 
which you have been searching comes into 
view, don’t seize and wrench it! This could 
be the coup de grace for the nerve supply. 
Fracture the bone some more and let the 
muscle or its capsule energy. 

Alston Callahan 
Birmingham, Alabama 
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METASTATIC ENDOPHTHALMITIS 


Editor: 
American Journal of Ophthalmology: 

I read with interest the article entitled 
Metastatic endophthalmitis associated with 
injection of addictive drugs, by H. S. Sugar, 
G. H. Mandell and J. Shalev. In a recent 
case report,’ a rapidly progressive brain ab- 
scess was described in a heroin addict. The 
patient presented with an acute onset of uni- 
lateral weakness, dysphasia, hemaniopsia, 
and there were recent needle punctures in 
the anticubital fossa. At autopsy, phycomy- 
cosis was identified in necrotic brain tissue. 
The usual sino-orbital syndrome,was absent 
and there was no pathologic evidence of the 
fungus in any other organ tissue. It is of 
particular interest that a consulting mycolo- 
gist described stellate hairs in the tissue 
which might have represented remnants of 
the material used to purify the drug before 
injection. This report seems to lend support 
to the conjecture by Sugar and his associates 
that the fungal endophthalmitis in his patient 
was secondary to emboli from the injection 
site. 

Fungal endocarditis is not uncommon in 
drug addicts, the most common organisms 
being Candida and Aspergila. In the absence 
of endocarditis one should be aware that 
fungal emboli from the drug injection site 
might well be the source of ocular as well as 
focal nervous system infections in this group 
of patients. 

Stephen Hameroff 
Baltimore, Maryland 
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BOOK REVIEWS 


e COLOUR ATLAS AND CRITERIA OF FUNDUS 
CHANGES IN HYPERTENSION. By Kimiho 
Irinoda. Tokyo, Igaku Shoin Ltd., 1970. 
Clothbound, 141 pages, table of contents, 
references, index, 89 color and 100 black 
and white figures, $19.00 


A Japanese cooperative study of hyperten- 
sive retinopathy was started in 1961. In 1966 
a committee composed of 14 Japanese oph- 
thalmologists was organized to determine the 
diagnostic criteria for classifying the fundus 
changes in hypertension. This book repre- 
sents a consensus of their work. 

Diffuse and localized arterial narrowing, 
the arteriovenous ratio, variations in the 
width of the arterial light reflex, tortuosity, 
and arterial branching angulations were 
studied by means of retinal fundus photo- 
graphs and measurements were made where 
possible. Examples of each type of change 
are illustrated by colored fundus photo- 
graphs. 

The classifications of Keith-Wagener, 
Wagener-Clay-Gipner, Scheie, and Leish- 
man are then briefly summarized. A new and 
much more complicated classification 1s pre- 
sented which is drawn mainly from Scheie, 
modified by their own findings. A similar 
modification of the Keith-Wagener classifi- 
cation is also presented. 

The photographs are of such a quality that 
the changes exemplified cannot always be vi- 
sualized, and there are no data presented in- 
dicating the hypertensive status of the pa- 
tients photographed. The careful work of 
Stokoe and Turner (Brit. J. Ophth. 50:21, 
1966), which demonstrates the unreliability 
of measuring arteriovenous ratios, has been 
ignored as has the effect of venous dilatation 
on these ratio measurements. In fact, the in- 
creasing venous changes, regularly present 
in both hypertension and arteriosclerosis of 
sufficient duration, and the secondary effect 
of venous insufficiency upon the arterial 
wall, have not been given consideration (see 
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Fig. 22, p. 31; Fig. 23, p. 32; Fig. 24, p. 34; 
Fig. 29, p. 42). 

Other figures (Fig. 72, p. 93; Fig. 73, p. 
94; Fig. 76, p. 99 and Fig. 77, p. 100) are 
labeled as neovascularization in the retina or 
anastomosis of retinal vessels, whereas they 
are actually venous collaterals following 
branch veing obstructions, 

Figure 87 (p. 113) may represent fluid be- 
neath the retina or beneaath the pigment epi- 
thelium, but certainly not retinal edema as it 
is labeled, and Figure 61 (p. 80) is certainly 
a branch vein obstruction rather than ob- 
struction of the central retinal vein. 

It is too bad that Leishman’s study was 
not given more weight, for it represents the 
first good clinicopathologic study of hyper- 
tensive retinopathy and includes systemic 
data as well. 

I have some reservation regarding the re- 
sults of cooperative studies in such a compli- 
cated area as hypertensive retinopathy. The 
cooperative study initiated by the American 
Ophthalmological Society resulted in the 
Wagener-Clay-Gipner classification which 
never gained widespread acceptance despite 
the labors and excellence of these highly 
qualified authors. 

Finally, the English translation is not al- 


ways perfectly clear. 
George N. Wise 


CLINICAL EXAMINATIONS IN NEUROLOGY, 
3rd ed. By members of the Departments of 
neurology, physiology, and biophysics of 
the Mayo Clinic. Philadelphia, W. B. 
Saunders, 1971. Clothbound, 350 pages, 
table of contents, index, 85 black and white 
figures, 1 color figure. $12.50 
This compact volume contains a wealth of 

diagnostic information. Ít 1s a very valuable 

guide to the examination of a patient with 
neurologic history. An important section 1s 
devoted to an examination of infants and 
children. An anatomical organization 
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follows, covering the cranial nerves, neuro- 
ophthalmology, motor function, a sensory 
examination, mental, language and auto- 
nomic functions. Of further interest are di- 
agnostic techniques involving the ancillary 
specialties such as neuroradiology, electro- 
encephalography,  electromyography, and 
spinal fiuid examination. 

The section on neuro-ophthalmology is 
probably of less interest to the ophthalmolo- 
gist, who will hkely derive such information 
from specialized ophthalmic texts. However, 
the neurologic examination 1s so clearly and 
concisely explained that this volume will be a 
worthwhile guide to the ophthalmologist. 

Marcel Frenkel 


STEREOSCOPIC ATLAS OF CLINICAL OPH- 
THALMOLOGY OF DOMESTIC ANIMALS, By 
H. E. Jensen. St. Louis, C. V. Mosby, 
1971. Clothbound, 201 pages, table of con- 
tents, index, 187 figures, 16 viewing reels 
and viewer, $49.50. 


Veterinary ophthalmology has grown tre- 
mendously in this country, A year ago, the 
American Society of Veterinary Ophthal- 
mology spawned the College of Veterinary 
Ophthalmology. It is anticipated that in the 
near future examinations will be made avail- 
able for certification of veterinary ophthal- 
mologists. 

Dr. Jensen has thus written a timely and 
much needed atlas. Using the Donaldson ste- 
reo camera, the atlas has been heavily anno- 
tated with color View-Master stereoscopic 
photographs. The Mosby publishers have 
combined text material and stereo photo- 
graphs in a complementary and easy to use 
fashion. The text begins with a chapter on 
instrumentation. It is evident that special in- 
struments have not been designed for animal 
examination. Instead, the standard tools and 
methods are employed. The body of the book 
consists of a discussion of various disease 
entities organized into chapters on the basis 
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of their location. The index is complete and 


contains the View-Master reel numbers to. 


further facilitate use of the very fine color 
stereo photographs. 

In the preface the author states that his 1s 
strictly a clinical approach and thus refer- 
ences to the available literature have been 
omitted. In point of fact, only Magrane's 
textbook of canine ophthalmology is given as 
a reference to the considerable ophthalmic 
veterinary literature. It is difficult to take 
such a position and not be criticized. We do, 
however, see post-therapeutic photographs 
which attest to the success of the author's 
therapeutic regimen. The descriptions and 
photographs of the diseases haye been aug- 
mented by only five photomicrographs show- 
ing the histology. It must be remembered, 
however, that animal autopsy material may 
be as difficult to obtain as human material. 

There are two outstanding chapters. The 
author's descriptions of corneal disease and 
of the many types of lens opacities are supe- 
rior. The book clearly and concisely conveys 
one practitioners's vast clinical experience in 
veterinary ophthalmology. It is a valuable 
reference for the veterinarian with a busy 
practice. 

J.. Terry Ernest 


ADVANCE IN KEnRATOPLASTY, Edited by Na- 
thaniel R. Bronson II and R. Townley Pa- 
ton. Boston, Little Brown and Company, 
1970. Clothbound, 268 pages, table of con- 
tents, index, 89 black and white figures. 
$25.00 


The summer, 1970, issue of the Interna- 
tional Ophthalmology Clinics deals with a 
course given in Southhampton. Its avatlabil- 
ity constitutes a sound lesson in the economy 
of subscribing to this series rather than pur- 
chasing an issue once it has proven its value. 

Despite the title, the book deals with far 
more than keratoplasty. Dohiman, Lemp, 


and English describe the dry eye syndrome - 
e 
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and the methods of diagnosis of the various 
types. David Paton and Milauskas describe 
the results of thin conjunctival (Gundersen) 
flaps in 122 patients. Katzin, Elstein, and 
sehgal describe a new keratome for use in 
refractive keratoplasty which they have not 
used clinically. Buxton inserted 64 Cardona- 
type keratoprostheses during 1962 and 1968; 
at that time 15% had been removed and 15% 
extruded. Much of the other work concern- 
ing the use of soft contact lenses, measure- 
ment of the intraocular pressure, and the 
postoperative period after keratoplasty, and 
the Mackay-Marg tonometer have already 
appeared in print, although they occasioned 
lively comment at the time of this meeting. 
Wiliam F. Hughes 


Tiue Firsr CONGRESS OF THE [NTERNA- 
TIONAL STRABISMOLOGICAL ASSOCIATION, 
Icdited by Peter Fells. St. Louis, C. V. 
Mosby, 1971. Clothbound, 312 pages, table 
of contents, index of authors and index of 
subjects, 155 black and white figures. 


The First Congress of the International 
Strabismological Association was held in 
March of 1970 with Keith Lyle presiding. 
Peter Felis has put the transactions of this 
meeting into a carefully edited and indexed 
book. The volume consists of three symposia 
and 20 papers. 

The high point of the meeting was the 
honorary Bielschowsky Lecture given by 
Gunter von Noorden, This was a report of 
his subhuman primate studies on amblyopia 
done with John Dowling and Donald Fergu- 
son. Unfortunately for this text, the papers 
have already been published. In fact, many 
Of the papers presented at the meeting and 
organized into this textbook have been pub- 
lished separately. Nonetheless, the volume 
does represent a concentration of the latest 
clinical material. Furthermore, it has the 
considerable advantage of including the dis- 
4ussions following the presentations. In such 
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a controversial field as strabismus, this fact 
alone makes the book of interest and value. 
The 41 participants represent some of the 
leading clinicians specializing in motility in 
this country and abroad. The first sympo 
sium, which was a discussion of early versus 
late surgery for strabismus, brought the cli- 
nicians “eyeball to eyeball.” The panel 
agreed on the terminology for the time of 
surgery, but that is about all they agreed on. 
The most divergent views were those of Drs. 
Arruga of Barcelona and Parks of the 
United States. Dr. Parks presented data in 
dicating that surgery between six and 18 
months of age in the congenitally esotropic 
patient will result in a high percentage of 
single binocular vision with peripheral fu- 
sion, although not bifoveal fixation. Dr. Ar- 
ruga stated that this result should be avoided 
since he believes that many of these children 
will develop osthenopic troubles by the time 
they reach school age. The panel emphasized 
the need for more statistics on both the im- 
mediate and long-term effects of early sur- 
gery. The second symposium was on the 
treatment of exodeviation and contained an 
excellent discussion by Dr. Bagolini on how 
he uses his striated glasses together with a 
graded bar of red filters. He pointed out 
that the correction of the deviation by prisms 
is a useful indicator for predicting diplopia. 
The panel agreed on the surgical treatment 
of intermittent and constant exotropia but 
there was a difference of opinion regarding 
the treatment of convergence insufficiency. 
Dr. Burian did not feel that convergence in- 
sufficiency is a true exodeviation and he 
would not operate on it. Dr. Knapp believes 
that once orthoptic exercises are stopped 
convergence insufficiencies become inter- 
mittent exotropias. Consequently he recom- 
mends resecting both medial rectus muscles. 
The final symposium on the use of prisms in 
strabismus also generated perhaps not unan- 
ticipated controversy. 

The free papers, 20 in number, range 
from a description of a diplopia field tech- 


842 AMERICAN JOURNAL OF OPHTHALMOLOGY 


nique to a discussion of microtropia. As 1s 
characteristic of contemporary strabismol- 
ogy, what are concrete data to one investiga- 
tor may only be controversial observations to 
another. 

There is a tremendous amount of infor- 
mation presented in these reports. The stu- 
dent who wishes to obtain a working knowl- 
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edge of strabismus will benefit from a care- 
ful study of the papers. Further, a perusal of | 
the material contained in this volume by the 
experienced clinician can only result in a 
healthy broadening of his information and 
attitudes toward the many approaches to the 
diagnosis and treatment of strabismus, 
J. Terry Ernest 


OPHTHALMIC MINIATURE 


The sensory equipment of the higher primates is much more domi- 
nated by the sense of vision than by the sense of smell. In their tree- 
climbing world, seeing well is far more important than smelling well, 
and the snout has shrunk considerably, giving the eyes a much better 
view. In searching for food, the colors of fruits are helpful clues, and, 
unlike the carnivores, primates have evolved good color vision. Their 
eyes are also better at picking out static details. Their food is static, 
and detecting minute movements is less vital than recognizing subtle 


differences in shape and texture. 


Desmond Morris 
The Naked Ape 
Jonathan Cape, 1967 
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Epitep By Davip Smocu, M.D. 


ActA OPHTHALMOLOGICA 


ELECTRON MICROSCOPIC DEMONSTRATION OF 
VIRUS PARTICLES IN HUMAN HERPES SIM- 
PLEX KERATITIS. Nilsson, S. E. G. (De- 
partment of Ophthalmology, Karolinska 
Sjukhuset, Stockholm, Sweden), Acta 
Ophth. 48:76-85, 1970. 


Electron microscopic studies of human cor- 
neal epithelium from patients with herpes sim- 
plex keratitis showed not only large numbers 
of virus particles in the areas of dendritic le- 
sions but also fewer particles in the clinically 
undamaged cornea 2 to 5 mm away from the 
closest lesion. The author believes it to be due 
to a lower grade of infection and that dormant 
infection is the cause of recurrences. (5 fig- 
ures, 21 references )—Saul Sugar 


DENDRITIC (HERPETIC) KERATITIS. I. INCI- 
DENCE, SEASONAL VARIATION, RECURRENT 
RATE, VISUAL IMPAIRMENT, THERAPY, 
Norn, M. S. (Department of Ophthal- 
mology, Kommunehospitalet, Copenhagen, 
Denmark), Acta Ophth. 48:91-107, 1970. 


A study of 109 patients with dendritic kera- 
titis indicated the incidence to be 1:196 among 
all ophthalmic patients, 5995 males. The first 
attack occurred most often in children or those 
between ages forty and fifty. Bilaterality was 
observed in 1095. No seasonal variations were 
found, Relapses occurred in 61%, the interval 
hetween the first and second attacks averaging 
5.7 years. The recurrence rate was higher in 
[.D.U. treated patients but the course was 
milder, the final visual impairment being no 
different in the two groups. Steroids caused 
greater visual impairment. Iodine cautery had 
no influence on the recurrence rate. (6 tables, 
34 references)—5aul Sugar 


CIIROMOSOMAL ANALYSIS OF A HUMAN RET- 
INOBLASTOMA,. Mark, J. (Department of 
Ophthalmology, University of Lund, 
Sweden), Acta Ophth. 48:124-135, 1970. 
A study of the chromosomes of a sporadic 

human retinoblastoma patient revealed a well- 


‘defined hyperdiploid stemline and two small 
sidelines closely related to the stemline. No di- 


lation of a D chromosome was present. Local- 
ization of the gene for development of retino- 
blastomas remains uncertain. (3 figures, Z ta- 
bles, 13 references)—Saul Sugar 


THe | ERG AND  OPIHTHALMOLOGICAI. 
CHANGES IN EXPERIMENTAL METALLOSIS 
IN THE RABBIT. I, EFFECTS OF IRON PAR- 
TICLES, Knave, B. (Department of Dhys- 
iology, Karolinska Institutet, Stockholm, 
Sweden), Acta Ophth. 48:136-158, 1970. 


The eye changes and ERG were studied af- 
ter implantation of pure iron particles into the 
vitreous in rabbit experiments. The particles 
were encapsulated in the first few days after 
implantation. After a week the capsule begins 
to resorb and the particles reappear after a 
time which depends on the size of the metal. 
About six months to a year later a thinner 
capsule develops. During the first phase after 
implantation there was a reversible reduction 
in a and b waves, a normal or slightly in- 
creased peak latency of the scotopic b wave 
and a moderate increase in the peak latencies 
of the oscillatory potential, all probably due to 
retinal edema. When the particles reappear 
there was a reduction of a and b wave ampli- 
tude and a marked increase of peak latencies 
of the oscillations. The b wave peak latency 
first decreased and later normalized. Later the 
potentials disappear. (11 figures, 1 table, 54 
references)—Saul Sugar 


Tue ERG AND  OPIITIIALMOLOGICAL 
CHANGES IN EXPERIMENTAL METALLOSIS 
IN THE RABBIT. IÍ. EFFECTS OF STEEL, 
COPPER AND ALUMINIUM PARTICLES. 
Knave, B. (Department of Physiology, 
Karolinska Institutet, Stockholm, Swe- 
den), Acta Ophth. 48:159-173, 1970. 


Eye changes and ERG were studied in rab- 
bits after implantation of particles of steel, 
aluminium and copper. The implantation of 
steel particles gave results which depended on 
the alloys used. Steel alloyed with 5% nickel 
gave results similar to implantation of pure iron 
particles. Stecl alloyed with 5% chromium gave 
a long-lasting reversible increase in ERG, the b 
more than the a wave. Later a small decrease 
occurred. When steel alloyed with 14% chro- 
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mium was implanted, a slowly developing 
small reduction of the ERG occurred. With 
steel alloyed with 18% chromium, 12% nickel 
and 3% molybdenum the ERG remained nor- 
mal. In these three steel alloys only thin cap- 
sules developed. With’ aluminum implants 
there was a slow reduction of the b wave to 
none, the a wave to 90%, after 300 days. Only 
a thin partial capsule formed. With copper a 
rapid deterioration of the ERG occurred. Vit- 
real damage occurred rapidly. (5 figures, 9 
references )—Saul Sugar 


AMERICAN JOURNAL OF 
MEDICINE 


G-6-PD WORCESTER: A NEW VARIANT, AS- 
SOCIATED WITH X-LINKED OPTIC ATROPHY. 
Snyder, L. M., Necheles, T. F., Reddy, 
W. J., Calcagni, K. and Reed, F. (Saint 
Vincent Hospital, 25 Winthrop Street, 
Worcester, Massachusetts 01604), Amer. 
J. Med. 49:125-132, July, 1970. 


A new variant of glucose-6-phosphate dehy- 
drogenase (G-6-PD Worcester), is described 
in a caucasian family with associated congeni- 
tal, nonspherocytic hemolytic anemia, absent 
erythrocyte G-6-PD activity and optic atrophy. 
The inheritance of this form of optic atrophy 
is closely linked to the G-6-PD locus and total 
color blindness. G-6-PD Worcester is distin- 
guished from previously characterized vari- 
ants by absent erythrocyte G-6-PD activity, 
slow electrophoretic mobility, thermolability, a 
sharp peak at pH 8 and a Michaelis constant 
for TPN of 11.2 micromolar. (5 figures, 3 ta- 
bles, 33 references )—Authors’ abstract 


BENIGN cvsTINOSIS. Brubaker, R. F., Wong, 
V. G., Schulman, J. D., Seegmiller, J. E. 
and Kuwabara, T. (The Mayo Clinic, 
Rochester, Minnesota 55901), Amer. J. 
Med. 49:546-550, Oct., 1970. 


Benign cystinosis is an autosomal recessive 
disorder characterized by the presence of cys- 
tine crystals in the eye and the bone marrow. 
There are no associated renal or peripheral 
retinal abnormalities which are typical of ne- 
phropathic cystinosis. Patients affected with 
the benign disorder are asymptomatic and pre- 
sumably have a normal life expectancy. The 
youngest known patients, a girl aged eleven 
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and a boy aged sixteen, are described. Bio- 
chemical and morphologic evidence suggests 
that in both forms of cystinosis storage of cys- 
tine occurs within the lysosomes, primarily of 
actively endocytic, mesodermally-derived cells. 
Although the two forms of cystinosis show 
points of similarity in the distribution of cys- 
tine crystals, they differ quantitatively in the 
amount of cystine accumulated, substantially 
less intracellular cystine being present in the 
benign than in the nephropathic form of the 
disorder. The abnormal gene products respon- 
sible for the accumulation of cystine in the 
two forms of the disease remain to be demon- 
strated. (2 figures, 2 tables, 18 references)— 
Authors' abstract 


FAMILIAL NEPHROPATHY ASSOCIATED WITH 
RETINITIS PIGMENTOSA, CEREBELLAR ATAX- 
IA AND SKELETAL ABNORMALITIES. Main- 
zer, F., Saldino, R. M., Ozonoff, M. B. 
and Minagi, H. (University of California 
School of Medicine, San Francisco, Cali- 
fornia), Amer. J. Med. 49:556-562, Oct., 
1970. 


Two siblings were found to be affected by an 
oculorenal syndrome consisting of familial 
nephropathy and retinitis pigmentosa, and in 
addition two other extrarenal manifestations, 
cerebellar ataxia and skeletal abnormalities, 
not previously reported, were demonstrated in 
both patients. The renal abnormality in both 
siblings was characterized by functional de- 
fects of the distal tubules and collecting ducts, 
manifested by failure to concentrate and acid- 
ify the urine. The clinical and histologic find- 
ings were compatible with the nephropathy 
which is known as nephronophthisis or me- 
dullary cystic disease. (8 figures, 47 refer- 
ences )—-Authors’ abstract 


BEHCET’S DISEASE. Kalbian, V. V. and 
Challis, M. T. (Veterans Administration 
Center, Martinsburg, West Virginia 
25401), Amer. J. Med. 49:823-829, Dec., 
1970. 


Twelve cases of Behcet's disease are pre- 
sented, with a discussion of their main clinical 
features. The multiplicity of the clinical pre- 
sentations of the disease is stressed. A new 
type of neurologic manifestation, that of be- 
nign intracranial hypertension, is introduced 
and three such cases are reported. (2 figures, 1 : 
table, 37 references)—Authors' abstract 
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CATARACTS, GALACTOSURIA AND HYPERGA- 
LACTOSEMIA DUE TO GALACTOKINASE DE- 
FICIENCY IN A CHILD, Monteleone, J. A., 
Beutler, E., Monteleone, P. L., Utz, C. L. 
and Casey, E. C. (St. Louis University 
School of Medicine, Missouri), Amer. J. 
Med. 50:403-407, Mar., 1971. 


A nine year old girl with galactosuria, ga- 
lactosemia and cataracts is described. She was 
found to have galactokinase deficiency. A 
large kindred was studied in detail and the dis- 
ease was found to be autosomal recessive. In 
addition it is shown that carriers might be af- 
fected with cataracts early in life; for this 
reason we suggest that carriers adhere to a ga- 
lactose-restricted diet. (3 figures, 1 table, 14 
references )—Authors’ abstract 


AMERICAN JOURNAL OF 
PsvcHIATRY 


LONG-TERM TREATMENT WITH NEUROLEPTIC 
DRUGS AND EYE OPACITIES. Crane, G. E., 
Johnson, A. W. and Buffaloe, W. J. 
(Psychopharmacology Research Branch, 
National Institute of Mental Health, 
Chevy Chase, Med.), Am. J. Psychiat. 
127:1045-1049, Feb., 1971. 


Approximately 100 chronic schizophrenic 
patients were examined for drug-induced eye 
changes. The lens was affected in 36 patients, 
the cornea in 19. There was a linear relation- 
ship between eye opacities and the total intake 
of drugs. Corneal opacities were also related 
to the intake of high doses of chlorpromazine 
over a short period of time. In most instances 
the ocular changes were irreversible. Despite 
heavy deposits in the anterior part of the eye, 
vision was unimpaired and the retina appeared 
to be intact. (2 tables, 14 references )—Au- 
thors' abstract 


AMERICAN JOURNAL or ROENT- 
GENOLOGY, RapIumM THERAPY 
AND NUCLEAR MEDICINE 
RADIOTHERAPY OF PRIMARY LYMPHOMA OF 
THE ORBIT. Foster, S. C., Wilson, C. S. 


and Tretter, P. K. (Department of Ra- 
diology, Columbia-Presbyterian Medical 
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Center, New York, New York), Am. J. 
Roent. Rad, Nucl. Med. 3:343-349, Feb., 
1971. 


Thirty-three patients with primary lym- 
phoma of the orbit were treated. Thirty had 
radiotherapy, and three had surgery alone as 
initial treatment. The results indicate that 
local control can be obtained and that in a sig- 
nificant percentage of patients the disease docs 
not generalize. (2 figures, 4 tables, 13 refer- 
ences )—Joel G. Sacks 


ANNALI DI OTTALMOLOGIA E 
CLINICA OCULISTICA 


OPTICO-CHIASMATIC ARACHNOIDITIS. CRIT- 
ICAL REVIEW OF 108 SURGICAL CASES. 
(Italian) Migliore, A., Massarotti, M., 
Ettorre, G. and Bozzini, S. (University 
of Milan, Italy), Ann. Ottal. Clin. Ocul. 
156:221-232, Apr., 1970. 


Optico-chiasmatic arachnoiditis is a patho- 
logic entity and not a syndrome. There are a 
variety of etiologies for this finding and no 
correlation can be made between the history 
and clinical findings and the pathologic pro- 
cess. There is no consistent visual field defect 
and encephalography offers very little addi- 
tional information. The authors feel that over 
the years the indications for surgery have 
been restricted and that many of these cases 
can now be treated satisfactorily medically. (5 
figures, 2 tables, 21 references)—David Shoch 


ANNALES D’OCULISTIQUE 


STUDY OF THE CHIASMATIC SYNDROME IN 
THE COURSE OF PREGNANCY. (French) 
Bonamour, G., Bonnet, M. and Laffay, N. 
(Hopital de la Croix-Rousse, Lyon, 
France), Ann, Ocul. 204:235-256, Mar., 
1971. 


Bilateral, temporal field defects are some- 
times seen in the course of pregnancy and it 
has been assumed that these might be due to a 
physiologic hypertrophy of the pituitary. The 
authors feel, on the basis of two cases re- 
ported, that it is more likely that a hypophy- 
seal tumor is present in these cases and that it 
enlarges during pregnancy. If the tumor 1s dis- 
covered in the early months of pregnancy then 
a therapeutic abortion is advisable. On the 
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other hand, tumors discovered late in preg- 
nancy can be treated neurosurgically without 
interruption of the pregnancy. (4 figures, 92 
references) —David Shoch 


DYSTROPHIC LESIONS OF THE HORIZONTAL 
RECTI IN COMITANT STRABISMUS. (French) 
Zolog, N. and Georgescu, L. (Timisoara, 
Romania), Ann. Ocul. 204:407-414, Apr., 
1971. 


The authors examined 15 musculo-tendinous 
fragments provided by 15 strabismic patients 
who underwent a resection of a horizonal rec- 
tus muscle, Histologic examinations of these 
fragments of tissue revealed an atrophy of 
muscle fibers, a homogenization of the sarco- 
plasma and the disappearance of nuclei and of 
striations. (7 figures, 11 references )—David 
Shoch 


ACUTE GLAUCOMA SECONDARY TO INSTILLA- 
TION OF PILOCARPINE. (French) Francois, 
J., Goes, F. and Stockmans, L. ( Univer- 
sity of Gand, France), Ann. Ocul. 204: 
481-490, May, 1971. 


Open-angle glaucoma was diagnosed in a 
65-year-old patient and he was treated irregu- 
larly with pilocarpine and Diamox. He was 
advised to use 2% pilocarpine regularly five 
times a day and the same evening that this 
treatment was started, he developed an acute 
angle closure in both eyes. It is felt that this 
was due to an anterior displacement of the 
lens due to a contraction of the ciliary body 
induced by the miotics and consequently a 
loosening of the zonular fibers. The result was 
a pupil block and angle closure. Dilatation of 
the pupil with epinephrine and intravenous 
mannitol cured the angle closure. (3 figures, 3 
tables, 35 references)—David Shoch 


ARCHIV FUR KLINISCHE UND 
EXPERIMENTELLE OPHTHAL- 
MOLOGIE 
HYPERPLASIA OF THE ADVENTITIAL AND 
MURAL RETICULIN FIBERS IN DIABETIC 
RETINOPATHY. (German)  Daicker, B. 


(Universitats-Augenklinik Basel), Arch. 
Klin, Exp. Ophth. 181:192-206, 1971. 


The retinal vessels of diabetics, isolated by 
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the trypsin digestion technique show a hyper- 
plasia of the adventitial argyrophilic fibers on 
the medium-sized vessels and of the mesoder- " 
mal strands. At the diabetic retinal capillaries 
a neoformation of mural argyrophilic fibers 
can be demonstrated as an early sign. A local 
hyperplasia of such fibers causes the forma- 
tion of looping microaneurysms; the saccular 
aneurysms opposite these bulge and dilate the 
lattice of reticular fibers. This hyperplasia and 
neoformation of argyrophilic fibers is not pa- 
thognomonic for diabetic retinopathy, but is 
obviously marked and wide-spread in this af- 
fection. (10 figures, 1 table, 34 references )— 
Author’s abstract 


EXPERIMENTAL INVESTIGATIONS OF THE EF- 
FECT OF GLYCERINE AND GLUCOSE SOLU- 
TIONS UPON THE CORNEAL EDEMA. (Ger- 
man) Meyer, W. and Reinhardt, H. 
(Universitats-Augenklinik Jena, DDR), 
Arch. Klin. Exp. Ophth. 181:216-227, 
1971. 


Glucose and glycerine solutions reduce the 
thickness of the rabbit cornea to 5095 of the 
original value. Glucose solutions show a more 
dehydrating effect on experimentally produced 
corneal edema than glycerine solutions of the 
same osmolarity. (9 figures, 23 references)— 
David Shoch 


CALCULATION OF THE THERMAL EFFECT 
GENERATED IN THE RETINA BY PHOTOCO- 
AGULATION. Roulier, A. (Universitats- 
Augenklinik, Bern, Switzerland), Arch. 
Klin. Exp. Ophth. 181:281-289, 1971. 


The alterations of the retina produced by 
photocoagulation depend upon the tempera- 
ture-time-history during and after exposure. A 
mathematical model is proposed enabling the 
calculation of a particular biological effect, 
namely the ophthalmoscopically visible white 
discoloration. . . . In agreement with experi- 
ence the calculations show that for purposes 
of greatest energy efficiency and least damage 
to the nerve fiber layer, relatively small spot 
diameters (typically 0.2 mm) and exposure 
times of not more than a few milliseconds 
should be used in photocoagulation. (4 figures, 
4 tables, 15 references)— Author's abstract 


THE INTRAOCULAR TENSION AFTER RETINAL 
DETACHMENT SURGERY. (German) Uter- e 
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mann, D. and Deichmann, C. R, (Uni- 
versitats-Augenklinik — Hamburg-IEppen- 
dorf), Arch. Klin. Exp. Ophth. 181:335- 
343, 1971. 


The intraocular tension of 45 patients with 
retinal detachment was measured using appla- 
nation tonometry, directly pre- and postopera- 
tively over a period of 14 days, with a final 
control after six months. It could be shown 
that the intraocular tension of eyes with reti- 
nal detachment lay on an average 1.45 mm Hg 
lower than that of normal eyes. An enormous 
increase in tension occurred post-operatively, 
which however always returned spontaneously 
to normal levels. On the 6th day the tension 
equalled that of the sound eye, but decreased 
to preoperative levels after the 12th day. To- 
nographic iiffvestigations showed no difference 
between either eye pre- or postoperatively. (4 
figures, 1 table, 12 references)—Authors’ ab- 
stract 


ARCHIVES OF NEUROLOGY 


ASSOCIATIVE VISUAL AGNOSIA, Rubens, A. B. 
and Benson, D. F. (Boston Veterans Ad- 
ministration Hospital, 150 S. Huntington 
Avenue, Boston 02130), Arch. Neurol. 
24:305-316, Apr., 1971. 


Following an acute hypotensive episode, a 
patient had unusual residual visual difficulties. 
A right homonymous hemianopsia was the 
only primary neurologic deficit, but there were 
specific behavioral disturbances. He could not 
read but could write (alexia without 
agraphia), had difficulty in color recognition 
(color agnosia), facial recognition (prosopag- 
nosià), and object recognition (visual agno- 
sia). Despite these visual disturbances, ade- 
quate primary visual function was demon- 
strated by his ability to copy drawings. Clini- 
cal evidence suggests that the underlying le- 
sion was infarction involving the left medial 
occipital region and the splenium of the corpus 
callosum. The possibility of a second lesion in 
the right hemisphere can be conjectured but 
not supported by available data. Inability to 
identify or recognize visually presented ob- 
jects with perservation of ability to draw them 
is unusual and can best be termed associative 
visual agnosia. (6 figures, 2 tables, 36 refer- 
“ences )—Authors’ abstract 
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LIGHT DEPRIVATION FOR EARLY RETINITIS 
PIGMENTOSA. Berson, E. L. (Massachu- 
setts Eye and Ear Infirmary, 243 Charles 
St., Boston 02114), Arch. Ophth. 85:521- 
529, May, 1971. 


Evidence is consolidated to support the hy- 
pothesis that long periods of almost complete 
light exclusion will have therapeutic benefit 
for patients with early stages of hereditary 
retinitis pigmentosa. The hypothesis is based 
on observations on effects of light on photore- 
ceptors of normal rats and on photoreceptors 
of rats with either vitamin À deficiency or he- 
reditary retinal dystrophy, on electrophysio- 
logical studies of patients with early retinitis 
pigmentosa, and on measurements of retinal 
oxygen utilization in humans and animals with 
retinal degenerations. Almost complete light 
exclusion can be best accomplished with an 
opaque flush-Rtting scleral contact lens. If this 
hypothesis 1s correct and light exclusion is be- 
gun in the earliest stages, it may be possible to 
double the patient's visual lifetime by keeping 
one retina in reserve in darkness while the 
other retina functions but degenerates in light. 
(3 figures, 52 references)—A uthor's abstract 


DOMINANT MICROSPHEROPHAKIA. Johnson, 
V. P., Grayson, M. and Christian, J. C. 
(Department of Medical Genetics, In- 
diana University, 1100 W. Michigan St., 
Indianapolis 46202), Arch. Ophth. 85: 
534-542, May, 1971. 


Microspherophakia, upward subluxation of 
the lens, myopia, retinal detachment, and in- 
guinal hernias in various combinations were 
found in 11 individuals and three generations 
of one family. The mode of inheritance 1s 
compatible with a variable expressive domi- 
nant trait. There were no other stigmata of 
Marfan’s or Marchesani’s syndromes. The ba- 
sic defect is postulated to be in mesodermal de- 
velopment, resulting in abnormal ciliary and 
globe development responsible for the myopia 
and microspherophakia and a milk connective 
tissue defect to account for the increased inci- 
dence of inguinal hernias. (6 figures, 3 tables, 
35 references )~-Authors’ abstract 


PSEUDOMONAS: CORNEAL ULCERS IN CON- 
TACT LENS WEARERS. Golden, B., Finger- 
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man, L. H. and Allen, H. F. (University 
Hospitals, Jowa City 52240), Arch. 
Ophth. 85:543-547, May, 1971. 


Pseudomonas species were associated with 
several corneal ulcers in two healthy young 
contact lens wearers. In both cases the source 
of contamination was traced to the patient’s 
contact lens storage case. Cultures of wetting 
and soaking solutions in their bottles were 
negative. In both patients, the ulcers healed 
under treatment with specific antibiotics. In 
one case, topical corticosteroid and enzyme in- 
hibitor therapy may have contributed to a suc- 
cessful result. (8 figures, 10 references )—Au- 
thors’ abstract 


CYCLODUCTION OF THE EYES WITH HEAD 
TILT. Linwong, M. and Herman, S. J. 
(University of Illinois Eye and Ear In- 
firmary, 1855 W. Taylor St, Chicago 
60612), Arch. Ophth. 85:570-573, May, 
1971. 


In ten normal subjects a head tile of 30° 
to the same shoulder produced a mean in- 
cycloduction of 5? and a head tilt of 30? to 
the opposite shoulder produced a mean ex- 
cycloduction of 6.5?. Similar results were ob- 
tained when the experiment was performed 
repeatedly on one eye in the same subject. 
(3 figures, 2 tables, 8 references)—Authors’ 
abstract 


CORNEAL TEMPERATURE MEASUREMENTS 
DURING RETINAL PHOTOCOAGULATION. de 
Guillebon, H., Pfister, R., Govignon, J., 
Pomerantzeff, O. and Schepens, C. L. 
(Retina Foundation, 100 Charles River 
Plaza, Boston 02114), Arch. Ophth. 85: 
712-717, June, 1971. 


The corneal temperature elevation of 30 
rabbits were measured with thermocouples 
during a series of retinal photocoagulations. 
Topical saline irrigation substantially reduced 
final temperature levels. The head distribution 
over the illuminated cornea showed higher 
values centrally. Major temperature rises de- 
veloped when the pupil was smaller than the 
cross section of the light beam. With a contact 
lens, temperature elevation is greatest and may 
reach 8 C for small pupillary apertures. To 
avoid high corneal temperatures during clini- 
cal photocoagulation, especially with a contact 
lens, frequent saline irrigations, a beam diame- 
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ter smaller than the dilated pupil, and long in- 
tervals between the photocoagulation applica- 
tions are required. (8 figures, 5 references )— 
Authors’ abstract 


CHRONIC ANGLE-CLOSURE GLAUCOMA. Pol- 
lack, I. P. (Wilmer Institute, Johns Hop- 
kins University School of Medicine, 601 
N. Broadway, Baltimore 21205), Arch. 
Ophth. 85:676-689, June, 1971. 


Twelve persons with asymptomatic chronic 
glaucoma and extremely narrow anterior 
chamber angles that appeared open were 
treated successfully with peripheral iridec- 
tomy. In each case initial examination re- 
vealed that there were no symptoms of angle 
closure and the clinical picture strongly resem- 
bled chronic (simple) open-angle glaucoma; 
intraocular pressure was elevated and fre- 
quently aggravated by medical therapy; there 
were large fluctuations in intraocular pres- 
sure; the angle was open to a slit or grade 1, 
except in one case with partial angle closure; 
and the mydriatic provocative test was nega- 
tive. The natural course in this disease is for 
the chamber angle to become progressively 
narrowed with eventual appositional closure 
and later formation of peripheral anterior syn- 
echias. If the disease process 1s interrupted be- 
fore formation of synechias, then the glau- 
coma is cured or can be controlled easily. (13 
figures, 2 tables, 14 references)—Author’s ab- 
stract 


AUSTRALIAN ANNALS 
OF MEDICINE 


LEBER'S OPTIC ATROPHY: A POSSIBLE EXAM- 
PLE OF VERTICLE TRANSMISSION OF A SLOW 
VIRUS IN A MAN. Wallace, D. C. (Queens- 
land Institute of Medical Research, Bris- 
bane, Australia), Aust. Ann. Med. 3:259- 
262, 1970. 


The unusual inheritance of Leber’s disease 
could be caused by the presence of a slow vi- 
rus acting upon individuals with a variable 
and partly inherited resistance to infection. A 
study of a family afflicted by Leber’s disease is 
presented and shows a pattern strongly sug- 
gestive of vertical transmission. As usual, no 
man passed the disease on to his descendents. 
Affected women and unaffected carriers are 
considered to pass on the infection to all of 
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their children, the degree of expression de- 
pending upon the virulence of the virus and 
the resistance of the child. (1 figure, 14 refer- 
ences)—Ronald Lowe 


BRITISH JOURNAL OF 
OPHTHALMOLOGY 


SUPERIOR OBLIQUE TENDON SHEATH SYN- 
DROME. AN ELECTROM YOGRAPHICAL STUDY. 
Catford, G. V. and Dean Hart, J. C. (6 
Devonshire Place, London), Brit. J. 
Ophth. 55:155-160, Mar., 1971. 


Electromyographic studies were done on 
three patients with a superior oblique tendon 
sheath syndrome. In all these cases there was 
normal firfng although of smaller amplitude 
than from the inferior obliques. There was no 
evidence of co-contraction or abnormal inner- 
vation and therefore the authors conclude that 
the superior oblique tendon sheath syndrome is 
due to a local mechanical problem caused by 
the inability of the tendon to pass freely in its 
full extent through the sheath. (9 figures, 16 
references)—David Shoch 


LOWERING OF INTRAOCULAR PRESSURE IN 
THE UNTREATED EYE AFTER THE USE OF 
TOPICAL STEROIDS. Das, S. N. and Hitch- 
ings, R. A. (Moorfields Eye Hospital, 
City Road, London), Brit. J. Ophth. 55: 
161-164, Mar., 1971. 


The authors studied a group of patients 
whom they divided into responders and non- 
responders. They show that when steroids are 
introduced into one eye of responders there is 
an increase in intraocular pressure in the sec- 
ond eye. On the other hand, in the nonrespon- 
der group, there was a lowering of the pres- 
sure in the untreated eye. The authors feel 
that these phenomena are explained by sys- 
temic absorption of the steroids from the cul- 
de-sac and its humoral effect on the second 
eye. (1 table, 24 references)—David Shoch 


RETINAL VASCULAR OCCLUSION AS A PRE- 
SENTING FEATURE OF GLAUCOMA SIMPLEX. 
Soni, K. G. and Woodhouse, D. F. (Wol- 
verhampton and Midland Counties Eye 
Infirmary, England), Brit. J. Ophth. 55: 
192-195, Mar., 1971. 


The etiology, incidence and treatment of 
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simple glaucoma in retinovascular occlusion 
are discussed in relation to a clinical series. 
Twenty-five percent of patients with central 
retinal venous occlusion had glaucoma, but 
only 8.6% of those with tributary venous oc- 
clusion. It is emphasized that the diagnosis of 
simple glaucoma should be considered in all 
patients presenting as a retinal vacular acci- 
dent. (2 tables, 11 references)—Authors' ab- 
stract 


PITUITARY GLAND ABLATION BY YTTRIUM 
IMPLANTATION FOR ADVANCING DIABETIC 
RETINOPATHY, Cullen, J. F., Gibson, P. F., 
MacCuish, A. C., Harris, P., Donaldson, 
A. A, Munro, J. F. and Duncan, L. F. 
(Princess Alexandra Eye Pavilion, Chal- 
mers St., Edinburgh), Brit. J. Ophth. 55: 
217-224, Apr., 1971. 


The authors report the results of pituitary 
ablation by 90 yttrium implantation for ad- 
vancing diabetic retinopathy. Of the 20 pa- 
tients, seven were dead by the end of four 
years, either as a complication of the surgery or 
as a complication of their diabetes. Cerebrospi- 
nal fluid rhinorrhea occurred in three patients. 
Ten of the patients are reported as having an 
arrested retinopathy while four improved. The 
authors acknowledge that peripheral areas of 
neovascularization can be effectively eradi- 
cated by photocoagulation but they feel that pi- 
tuitary ablation is the best treatment for neo- 
vascularization of the optic nerve head. How- 
ever, recent data has shown that even these 
areas may be treated with the new argon laser. 
(5 tables, 14 references )—David Shoch 


‘TRAUMATIC OPTIC PATHWAY DEGENERATION. 
Kurz, G. H., Ogata, J. and Gross, E. M. 
(Hunterdon Medical Center, Flemington, 
N.J.), Brit. J. Ophth. 55:233-242, Apr., 
1971. 


A 45-year-old man had been totally blind 
following a gunshot wound which injured both 
optic nerves nearly 13 years previously. Post 
mortem examination revealed degenerative 
changes in the injured neurons (retinal gan- 
glion cells and distal and proximal stumps of 
their axons) as well as antegrade trans-synap- 
tic degeneration (lateral geniculate body) and 
retrograde trans-synaptic degeneration (inner 
nuclear layer). A macular hole and a choriore- 
tinal scar were also present in one eye. The 
retinal vascular pattern remained intact. (11 
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figures, 1 table, 14 references)—-Authors’ ab- 
stract 


RETINAL HEMORRHAGES IN NEWBORN IN- 
FANTS. Sezen, F. (Capa Goz Klinigi, 
Capa, Istanbul, Turkey), Brit. J. Ophth. 
55:248-253, Apr., 1971. 


Of 1,238 newborn infants investigated, 178 
(14.3%) were affected. Examination within 24 
hours revealed a percentage of 18.9 but be- 
tween the third and fifth day the figure was 
only 2.6%, It is concluded that the later the 
time of fundus examination the less the 1nci- 
dence of retinal hemorrhage found. Compara- 
tive studies of the incidence and etiology of 
retinal hemorrhages have shown that the dif- 
ference between primiparae and multiparae 1s 
significant (P 0.002); retinal hemorrhages 
were more common in the babies of primi- 
parae, confirming the role of obstetric trauma 
in the pathogenesis of neonatal retinal hemor- 
rhages. (4 tables, 25 references )—Author’s 
abstract 


EXPERIMENTAL ASTEROID  HYALOPATIHY. 
Lamba, P. A. and Shukla, K. N. (Jawa- 
harlal Institute of Post-Graduate Medi- 
cal Education and Research, Pondicherry, 
India), Brit. J. Ophth. 55:279-283, Apr., 
1971. 


Experiments were carried out to ascertain 
whether the ingestion of cholesterol by ani- 
mals could produce visible vitreous bodies (as- 
teroid hyalitis). On the basis of our investiga- 
tions and the reports of earlier workers, it 
may be supposed that hypercholesterolemia per 
se is not the principal factor in the develop- 
ment of asteroid bodies. Local causes may re- 
sult in the precipitation of macroscopically visi- 
ble particles of calcium and cholesterol (nor- 
mal constituents of vitreous). To investigate 
the role of local changes in the vitreous, hyal- 
uronidase enzyme was injected into the vitre- 
ous humour; this produced white, angular, dis- 
crete particles which were clinically and mi- 
croscopically similar to those seen in asteroid 
hyalopathy. (2 figures, 12 references)—Au- 
thors' abstract 


ELECTRON MICROSCOPICAL STUDY OF COATS'S 
DISEASE. Tripathi, R. and Ashton, N. (In- 
stitute of Ophthalmology, Judd St., Lon- 
don WCIH,OS), Brit. J. Ophth, 55: 
289-301, May, 1971. 
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An ultrastructural study of an early case of 
Coats's disease confirms the widely-held view 
that an abnormal permeability of the retinal 
vessels 1s fundamental in its pathogenesis. It 1s 
suggested that the pathological changes may 
initially derive not from telangiectasis, but 
from a functional or structural breakdown of 
the blood-retinal barrier (vascular endothe- 
lium), giving rise to plasmatic vasculosis and 
mural disorganization, and that these result in 
aneurysmal dilations and telangiectasis. Leak- 
age of blood components then increases to 
form intraretinal and subretinal exudates, 
hemorrhages, lipid and fibrin deposits, with 
phagocytic proliferation, disorganization and 
destruction of the retinal elements, and eventu- 
ally glial and fibrous tissue organization. The 
characteristic profusion of macrophages and 
"ghost cells" within the affected aseas is most 
likely due to the local proliferation of resting 
histiocytes in the retina itself, augmented by 
blood-borne macrophages and migrating pig- 
ment epithelial cells. (17 figures, 26 refer- 
ences )——Authors’ abstract 


INVESTIGATIVE OPHTHALMOLOGY 


COLOR VISION: AN APPROACH THROUGH THE 
CONE PIGMENTS. Rushton, W. A. H. (In- 
stitute of Molecular Biophysics, Florida 
State University, Tallahassee), Invest. 
Ophth. 10:311-321, May, 1971. 


There are three types of cone in the human 
retina, one containing erythrolabe, one chloro- 
labe, and one cyanolabe. . . . Protanopes, deu- 
teranopes, and tritanopes simply lack the er- 
ythrolabe, the chlorolabe, or the cyanolabe 
sensitivity curves (respectively)... . Color ap- 
pearance depends (1) upon the quantum catch 
in the cones and (2) upon the processing of 
the resulting nerve signals. The first is ex- 
tremely simple, the second extremely hard to 
comprehend exactly. Any two colors whose 
quanta are caught equally by each of the cone 
pigments will appear identical whatever may 
be the state of the nerve processing (adapta- 
tion, contrast, etc.), for, colors matched at in- 
put must also match at output however com- 
plex and adaptable that output may be. (6 fig- 
ures, 20 references)—A uthor's abstract 


THE EFFECT OF HYPOXIA ON VISUAL FUNC- 
TION. PSYCHOPHYSICAL STUDIES. Ernest, 
J. T. and Kril, A. E. (Eye Research 
Laboratories, University of Chicago, Illi- 
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nois), Invest. Ophth. 10:323-328, May, 
1971. 


Hypoxia raised both cone and rod absolute 
visual thresholds. However, cone thresholds 
were elevated to a greater degree than rod 
thresholds at a 5? retinal eccentricity where 
both were studied. Hypoxia had a greater 
effect on peripheral rod thresholds (measured 
at 45? eccentricity) than on central rod thresh- 
olds (measured at 5? eccentricity). Only the 
later portions of rod and cone dark adapta- 
tion curves were affected by hypoxia. The 
first four minutes of either type of curve was 
unaffected. (2 figures, 3 tables, 23 references) 
-—Authors' abstract 


. LANCET 


SMALL BLOOD-VESSELS IN MIGRAINE. Blau, 
J. N. and Davis, E. (National Hospitals 
for Nervous Diseases, Queen Square, 


London W.C. 1), Lancet 2:740-742, 1970. 


Conjunctival, lip, tongue, and nailfold ves- 
sels have been examined microscopically in 35 
migrainous subjects between attacks. The ves- 
sels were normal, but 12 out of the 35 showed 
intravascular red-cell aggregation (I.R.C.A.) 
—a substantially higher proportion than in 
controls. Eleven subjects were also photo- 
graphed during attacks of migraine: conjunc- 
tival arterioles, capillaries, and venules became 
constricted in'six and dilated in five. The vaso- 
motor responses were invariably bilateral, al- 
though more distinct on the headache side. 
During attacks all subjects showed LR.C.A.; 
and, where this feature had been present be- 
tween episodes, the aggregation became more 
pronounced. The conjunctiva became edema- 
tous in 3 of the 11. Seven patients were ob- 
served in more than one attack and the vascu- 
lar response remained the same in the particu- 
lar subject. No changes were observed in 
tongue vessels. Lip and nailfold vessel re- 
sponses fell within the normal range of "spon- 
taneous" vasomotor variation. The vascular 
responses in migraine are bilateral; the head- 
ache may be associated with conjunctival va- 
soconstriction or vasodilatation; edema of the 
conjunctivae can occur with either vascular 
response; and the symptoms and the anatomi- 
cal derivation of the conjunctival vessels sup- 
port the view that an intracranial component 
contributes to the pain of a migraine head- 
ache. (2 figures, 14 references )—Authors’ ab- 
stract 
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PLASMA-COBALAMINS IN NEURO-OPHTHAL- 
MOLOGICAL DISEASES. Wilson, J., Linnell, 
J. C. and Matthews, D. M. (Institute of 
Neurology, London W.C. 1), Lancet 1: 
259-261, 1971. 


Plasma-cyanocobalamin levels were found 
to be significantly raised in Leber’s hereditary 
optic atrophy, dominantly inherited optic atro- 
phy, tobacco amblyopia, and sporadic cases of 
optic atrophy. This change may be evidence of 
inborn metabolic errors of cyanide detoxica- 
tion, varying clinically and genetically accord- 
ing to the particular enzyme involved. (3 ta- 
bles, 1 figure, 17 references)—-Authors’ ab- 
stract 


New ENGLAND JOURNAL 
OF MEDICINE 


PUPILLARY EFFECTS OF LEVODOPA THERAPY, 
Weintraub, M. I., Gaasterland, D. and 
Van Woert, M. H. (Yale-New Haven 
Hospital, New Haven, Conn. 06510), N. 
Eng. J. Med. 283:120-123, 1970. 


In a patient with Parkinson's disease and 
subclinical postganglionic Horner’s syndrome 
anisocoria developed during chronic oral I- 
dopa therapy. This provided an opportunity to 
investigate the mechanism of action of L-dopa 
and dopamine on the sympathetic innervation 
of the eye. Five patients, one of whom had a 
postganglionic Horner's syndrome without 
Parkinson's disease, served as controls. Topi- 
cal dopamine and chronic systemic L-dopa 
produced pupil dilatation only in eyes with in- 
tact sympathetic innervation. Single large 
doses of L-dopa had no effect on the pupil size. 
L-dopa and topical dopamine appear to pro- 
duce pupillary dilatation indirectly, through a 
peripheral increase in activity of intact sym- 
pathetic pathways, and not through direct al- 
pha-receptor stimulation. (6 figures, 14 refer- 
ences )—-Authors’ abstract 


RETINOBLASTOMA: EPIDEMIOLOGIC  CHAR- 
ACTERISTICS., Jensen, R. D. and Miller, 
R. W. (National Cancer Institute, 402 
Wiscon Bldg., Bethesda, Md. 20014), N. 
Eng. J. Med. 285:307-311, 1971. 


Nationwide study of 269 death certificates 
for United States children with retinoblastoma, 
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1960-67, revealed a peak in mortality at two to 
three years of age that was 214 times greater 
in Negroes than in whites. Nationally, an esti- 
mated 81% of children with the neoplasm sur- 
vived. Study of 1623 hospital records of chil- 
dren with retinoblastoma revealed an excess of 
mental retardation: 21 cases observed vs. 47 
expected. Associated malformations in several 
cases suggested D-deletion syndrome, which 
has been described by others in six children with 
retinoblastoma. In accord with previous studies, 
radiotherapy was associated with an excess of 
osteosarcoma, soft-tissue neoplasms or carci- 
noma of the skin. In addition, 11 children had 
secondary primary cancers not attributable to 
radiotherapy, a seeming excess over normal ex- 
pectation. The cell types were diverse, but three 
were osteosarcomas, suggesting an innate sus- 
ceptibility that may add to the risk of radio- 
therapy. (1 figure, 3 tables, 28 references )— 
Authors’ abstract 


OPHTHALMIC RESEARCH 


ON ENDOCRINE ORBITOPATHY. Dardenne, 
M. U., Poonawalla, N. H., Hanrath, P. 
and Nocker, D. (University of Bonn, 
Bonn), Ophth. Res. 1:344-353, 1970. 


From previous clinical and experimental ob- 
servations with animals it is clear that the ex- 
ophthalmos producing factor (EPF) is not the 
only factor which is responsible for endocrine 
orbitopathy. Therefore, a study of the effect of 
ACTH, cortisol, adrenaline, testosterone, oes- 
tradiol and oestriol on experimental exoph- 
thalmos in fish was made. Preliminary investi- 
gations were also made with a view to finding 
the most suitable medium of administration of 
drugs to goldfish and the minimum quantity of 
EPF that can produce a definite exophthalmos. 
Two doses of 0.25 mg TSH in 0.7% sodium 
chloride solution were found to be most suit- 
able for obtaining a minimum but definite ex- 
ophthalmos. TSH in combination with ACTH 
and testosterone had a synergistic effect while 
oestradiol and cortisol were found to inhibit 
the action of EPF. Adrenaline produced ex- 
ophthalmos which lasted for a short time; this 
effect is probably due to its vasoconstrictor ac- 
tion, Progesterone produced exophthalmos and 
in combination with EPF, their effects were 
additive. These results show that disturbances 
in the regulation of different hormones can 
produce endocrine orbitopathy. (7 figures, 14 
references )—-Authors’ abstract 
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ABNORMAL FINDINGS IN RELATIVES OF PA- 
TIENTS WITH JUVENILE HEREDITARY MAC- 
ULAR DEGENERATION (STARGARDT’S DIS- 
EASE). Merin, S. and Landau, J. (De- 
partment of Ophthalmology, Hadassah 
University Hospital, Jerusalem), Oph- 
thalmologica 161:1-10, 1970. 


A search for ocular anomalies in a family 
with two cases of typical Stargardt's disease 
(two brothers, aged 15 and 23) revealed in the 
apparently healthy mother and in one maternal 
aunt the peripheral manifestations of the dys- 
trophy without involvement of the central 
area. (9 figures, 13 references)—Peter C. ' 
Kronfeld 


REGARDING HEMORRHAGES AND VENOUS 
STASIS ASSOCIATED WITH DRUSEN OF THE 
OPTIC DISC. (German) Otradovec, J. and 
Viadykova, J. (Second University Eye 
Clinic and Eye department of the Central 
Military Hospital in Prague), Ophthal- 
mologica 161:21-30, 1970. 


Close observation of patients with drusen of 
the optic disc reveals phases of bleeding into 
and under the retina and of venous stasis con- 
fined to one or two vessels. These ophthalmo- 
scopic changes suggest activity of the process 
of drusen formation which is .most typically 
observed in young people. (5 figures, 8 refer- 
ences )—Peter C. Kronfeld 


UNSTABLE FIXATION AND VERTICAL NYSTAG- 
MUS. (French) Jeannerod, M. (Labora- 
tory for Experimental Medicine, Faculty 
of Medicine, Lyon), Ophthalmologica 
161:31-37, 1970. 


In ten patients with diffuse brain stem dis- 
ease (multiple sclerosis or tumor) the electro- 
oculograms revealed instability of fixation in 
the form of horizontal saccades which in- 
creased in amplitude with reduced illumination 
and became associated with a vertical nystag- 
mus. These saccades probably represent the 
same phenomenon as the "flutter-like oscilla- 
tions" described by Cogan and others as spe- 
cific signs of cerebellar disease. (4 figures, 12 
references )—Peter C. Kronfeld 


am 
OCCLUSION AMBLYOPIA, Keiner, E. C. J. F. 
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(Zwolle, The Netherlands), Ophthalmo- 
logica 161:55-62, 1970. 


The relationship between occlusion amblyo- 
pia and changes in fixation pattern was stud- 
ied in five cases of convergent strabismus. 
Two processes may be recognized in the effect 
of constant occlusion of the fixating eye in 
cases of strabismic amblyopia, namely, 1) a 
shift in fixation from the originally fixating 
eye to the amblyopic eye, and 2) an improve- 
ment in acuity of the amblyopic eye and a drop 
in acuity in the originally fixating eye, both 
starting at the time of the shift in fixation. 
The younger the child, the faster is the drop in 
acuity in the originally fixating eye. Through 
occlusion of the other eye, the originally fixat- 
ing eye regains normal acuity very rapidly, even 
before dominant fixation position has been re- 
stored. (10 fefercnces)—Peter C. Kronfeld 


BILATERAL RECURRENCE OF SALZMANN'S 
DYSTROPHY AFTER PERFORATING KERATO- 
PLASTY. (French) Houber, J.-P. (Uni- 
versity Eye Clinic Geneva, Switzerland), 
Ophthalmologica 161:90-97, 1970. 


The eyes of a 71-year-old female patient be- 
came available at autopsy six and 24 years, re- 
spectively, after keratoplasty. The dystrophy 
had slowly extended into the graft. The histo- 
logic findings are described in detail. On the 
basis of these findings large lamellar grafts 
are considered most suitable for cases of 
salzmann's nódular dystrophy. (6 figures, 11 
references )—Peter C. Kronfeld 


OCULAR CHANGES IN PATIENTS ON LONG- 
TERM CIILORPROMAZINE THERAPY. (Ger- 
man) Kalberer, M., Atar, Z. and Bider, E. 
(University Eye Clinic Basle, Switzer- 
land), Ophthalmologica — 161:118-124, 
1970. 


The total dose of chlorpromazine in this se- 
ries of 22 psychiatric patients ranged from 79 
to 1685 grams, the daily dose from 50 to 1600 
mg. Aside from the now well-known corneal 
and lenticular changes, the only signs of ocu- 
lar toxicity were subnormal or definitely 
pathologic IZOGs. (1 table)—Peter C. Kron- 
feld 


CORTISONE CATARACT AFTER KIDNEY TRANS- 
PLANTATION. (German) Rintelen, F. and 
Dobrivojevic, D. (University Eye Clinic 
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Basle, Switzerland), Ophthalmologica 


161:125-131, 1970. 


The development of cataracts was observed 
in seven out of 11 patients treated with predni- 
sone and azathioprine to suppress immune re- 
actions after kidney transplantation. The large 
doses of prednisone that had to be used and 
the early biomicroscopic picture of the cata- 
ract spoke for its being caused by the cortico- 
steroid. In the discussion Kern (Zürich) re- 
ported the occurrence of cataract in 15 out of 
29 patients treated with prednisone and aza- 
thioprine after kidney transplantation. The 
survival period of the patients without cata- 
ract was significantly shorter than that of pa- 
tients with cataracts. Ín addition to posterior 
and anterior saucer-shaped opacities Kern ob- 
served in his series fleck-shaped, densily opaque 
areas resembling Vogt's glaucoma flecks. The 
possibility of their being related to the azathio- 
prine medication was considered. (1 figure, ] 
table) —Peter C. Kronfeld 


REGARDING THE TREATMENT OF MALIGNANT 
EXOPHTHALMOS. (German) Della Casa, 
F. (Burgdorf, Switzerland), Ophthal 
mologica 161:145-151, 1970. 


A case of malignant exophthalmos in a mid- 
die-aged female patient which had apparently 
progressed on 60 to 100 mg of prednisone and 
60 to 80 mg of carbimazole per day, slowly im- 
proved on retrobulbar  depo-Medrol and 
smaller doses of carbimazole, (2 figures, 2 ref- 
crences)—Peter C. Kronfeld 


THE DETERMINATION OF THE RETINAL VIS- 
UAL ACUITY IN THE PRESENCE OF CATA- 
RACT. (German) Goldmann, If. and Lot 
mar, W. (University Eye Clinic Berne. 
Switzerland), Ophthalmologica 161:175- 
179, 1970. 


The authors have tested the resolving power 
of the retina by means of interference fringes 
of varying fineness. Interference fringes are 
virtually independent of the optical character- 
istics of cornea and lens; stray light due to op- 
tical imperfections reduces the contrast (the 
amplitude) of the pattern, but does not change 
its fineness (the number of cycles per degree 
of visual angle). For the production of inter- 
ference fringes on the retina the authors first 
used a Michelson-interferometer. In five nor- 
mal subjects with geometric-optical (or Snel- 
len-) acuities of 10 (equaling 1’ of 
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resolution), the retinal resolving power as 
measured with interference fringes was only 
2’ which the authors attribute to entoptic phe- 
nomena and to the large size of their test-field. 
In four cases of far-advanced cataracts with 
finger counting or less geometric-optical vision 
no interference acuity could be measured. In 
another group of six eyes with cataracts and 
geometric-optical acuities ranging from LP 
and P to 0.2, the patients were able to find a 
position of their heads (that is, relatively 
clearer portions of their lenses) in which very 
much better interference acuities could be re- 
corded; these were confirmed by good geomet- 
ric-optical acuities after the removal of the 
cataract. 

In their most recent work the authors have 
used an adaptation of the illuminating system 
of the Haag-Streit #360 slit lamp for the pro- 
duction of retinal interference fringes. (1 fig- 
ure, 3 tables, 6 references)—Peter C. Kron- 
feld 


VISUAL EVOKED RESPONSE OF THE VISUAL 
CORTEX IN MACULA DEGENERATIONS. (Ger- 
man) Bider, E. (University Eye Clinic 
Basle, Switzerland), Ophthalmologica 
161:187-195, 1970. 


With stimuli of 110 mL in a 2° centrally 
fixated test field the author has obtained vis- 
ual evoked responses which were definable in 
terms of latent period, amplitude and number 
of waves. In visually normal individuals the 
latency period ranged from 40 to 60 msec, 
the amplitude of the first wave from eight to 
35 pV and the differences between right and 
left eye from one to three uV. In 16 pa- 
tients with various types of macula lesions 
there was a fair degree of correlation be- 
tween visual acuity and the visual evoked re- 
sponses. The author considers his method par- 
ticularly suitable for testing small foveal le- 
sions. (5 figures, 1 table, 30 references )— 
Peter C. Kronfeld 


Tue ERG IN BEHÇET’S DISEASE. (German) 
Kozousek, V. (University Eye Clinic and 
Canton-Hospital Zurich, Switzerland), 
Ophthalmologica 161:196-201, 1970. 


Five cases representing a wide range of 
stages of the disease were examined under 
photopic and scotopic conditions. The findings 
were similar to those in tapeto-retinal degen- 
erations, but still sufficiently different to be 
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useful in the differential diagnosis. (3 figures, 
l table, 6 references )—Peter C. Kronfeld 


EPIRETINAL FIBROPLASIA AND MASSIVE PRE- 
RETINAL RETRACTION. (German) Gloor, 
B. P. (Department of Ophthalmology, 
Washington University, St. Louis), Oph- 
thalmologica 161:227-236, 1970. 


Previous experimental work aiming at elu- 
cidation of the mechanism of epiretinal fibro- 
plasia following photo- or diathermy-coagula- 
tion is reviewed. The cells involved in the 
fibroplasia are predominantly  hyalocytes. 
Their proliferation occurs in areas in which 
cell-containing vitreous is normally present or 
has been left behind after detachment of most 
of the vitreous. This explains the occurrence 
of macular puckering after coagulations in the 
periphery. Regarding treatment, steroids in 
massive doses started at the very beginning of 
the process may be beneficial. Prophylactically, 
it seems important to use only non-perforating 
coagulations and to wait as long as possible 
before repeating them. (31 references )——Peter 
C. Kronfeld 


CLINICAL EXPERIENCES WITH HYDROPHILIC 
CONTACT LENSES IN UNILATERALLY APHA- 
KIC CHILDREN. (German) Dreifus, M. 
(University Eye Clinic Zürich, Switzer- 


land), Ophthalmologica — 161:279-285, 
1970. 
Between 1963 and 1969, 88 unilaterally 


aphakic children were fitted with hydrophilic 
(soft) contact lenses. The ages of the children 
ranged from two to nine years, the period of 
uncorrected aphakia from one month to more 
than a year. Thirty-seven of the 88 children 
became regular contact lens wearers for a 
minimum of six to eight hours per day. The 
others wore the lenses only occasionally for 
which the author blames the parents. Irregu- 
larities in the shape and transparency of the 
cornea accounted for better contact lens than 
spectacle lens acuity in a significant number of 
children. Despite the good visual acuity, 54% 
of the eyes corrected with contact lenses re- 
mained in exotropia. (6 figures)— Peter C. 
Kronfeld 


THE TREATMENT OF EPITHELIAL INVASION 


OF THE ANTERIOR CHAMBER AFTER CATA- «a 


RACT OPERATION. (German) Witmer, R. 
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(University Eye Clinic Zürich, Switzer- 
land), Ophthalmologica — 161:286-291, 
1970. 


From experiences in eight cases of epithelial 
downgrowth and five cases of postoperative 
iris cysts the author strongly recommends 
early surgical treatment which, in the case of 
epithelial downgrowth, consists of reopening 
of the original incision, excision of the af- 
fected iris and careful curettage of the af- 
fected cornea. (6 references )-—~Peter C. Kron- 
feld 


FOLLOW-UP AND LATE RESULTS AFTER OPER- 
ATIONS FOR CANALICULUS OBSTRUCTION. 
(German) Huber, P. and Benz, G. (Eye 
Clinic of, the Canton-Hospital St. Gallen, 
Switzerland), Ophthalmologica 161:315- 
323, 1970. 


The operations under discussion are Ban- 
gerter's lacodacryostomy which is an anasto- 
mosis between the lower-nasal fornix and the 
lacrimal sac, and Bangerter's lacoductostomy 
which is an anastomosis between the lower-na- 
sal fornix and the nasolacrimal duct, with a 
connecting channel made out of buccal mucous 
membrane. About 20 days after the operation 
a piece of rubber tubing is inserted into the 
surgically created passages which is replaced, 
two to three weeks later, by a custom-made, 
individually fitted plastic probe. Probes of the 
latter type are worn, with changes about every 
four to five months, for a total of about two 
years. A fairly common postoperative compli- 
cation 1s the formation of a conjunctival fold 
which blocks the beginning of the surgically 
created passage. These folds are usually re- 
moved surgically. About half of the patients 
operated upon report complete comfort. (5 fig- 
ures)—Peter C. Kronfeld 


THE OCULAR SIGNS OF LESIONS OF THE 
CAROTID ARTERY. (French) Babel, J., 
Gauthier, G., Psilas, K., Ricci, A., Sori- 
ano, H. and Tsacopoulos, M. (Univer- 
sity Eye Clinic Geneva, Switzerland), 
Ophthalmologica 161:324-339, 1970. 


The paper deals with correlations between 
arteriographic findings (carotid artery or aor- 
tic arch arteriography) and the pressure in the 
ophthalmic artery (as estimated by ophthalmo- 
dyamometry) and arm-retina circulation time 
in patients with stenoses or thromboses of one 
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or both carotid arteries. In general, the oph- 
thalmic artery pressure estimates correlated 
better with the arteriographic findings than 
the arm-retina circulation times. (8 tables, 17 
references )—Peter C. Kronfeld 


THE CHOICE OF SURGICAL TREATMENT IN 
V-PATTERN ESOTROPIA. (French) Deller, 
M. and Brack, B. (University Eye Clinic 
Lausanne, Switzerland), Ophthalmologica 


161 3340-345, 1970. 


The authors report on a series of 40 chil- 
dren with V-pattern esotropia, 34 of which 
were less than two years old. The operation 
consisted of symmetrical recessions of both 
medial recti and myotomies of both inferior 
obliques, all done in the same sitting. The in- 
comitance, that is, the V-pattern esotropia was 
eliminated in 85% of the cases. Some measure 
of binocular vision was obtained in 62.5% and 
a good cosmetic result without gain in binocu- 
lar vision in 22.5% of the cases. A second op- 
eration yielded two more good cosmetic results 
and two failures. Added to horizontal muscle 
surgery, the inferior oblique myotomies gave 
decidedly better results than the previously used 
tucking of the tendons of the superior obliques. 
(7 references )—Peter C. Kronfeld 


BERTALANFFY'S METHOD FOR THE DEMON- 
STRATION OF TUMOR CELLS IN THE BLOOD 
OF PATIENTS WITH OCULAR TUMORS. 
(German) Goder, G. and Velhagen, K.-H. 
(Eye Clinic of the Humboldt University, 
Charité, Berlin), Ophthalmologica 161: 
372-384, 1970. 


The method devised by Bertalanffy is based 
upon yellow to brown fluorescence emitted by 
cells with increased protein synthesis after 
treatment with acridine-orange. In the circu- 
lating blood megakaryocytes, endothelial cells 
and malignant tumor cells may show this type 
of fluorescence. The test was clearly positive 
in ten, doubtfully positive in four and negative 
in four cases of histologically verified cases of 
malignant melanoma of the uvea. The difficul- 
ties and the potential sources of error of the 
method are stressed. (6 figures, 1 table, 17 ref- 
erences )—Peter C. Kronfeld 


THE ASSOCIATION oF LEBER’S CONGENITAL 
AMAUROSIS WITH STIGMATA OF OCULAR 
ALBINISM. (French) Holland, M. G. and 
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Cambie, E. (Department of Ophthalmol- 
ogy, Tulane University, New Orleans, 
La.), Ophthalmologica — 161:425-436, 
1970, 


An apparently sporadic case of typical con- 
genital amaurosis in a 5-year-old boy was 
found to have translucent irides. His mother 
showed translucent irides and the characteris- 
tic fundus picture of the carrier of albinism. 
Her father's eyes were normal except for 
translucent irides. (6 figures, 50 references)— 
Peter C. Kronfeld 


THE OPTIMAL AGE FOR SURGERY IN STRA- 
BISMUS CONVERGENS AND SURSOADDUCTO- 
RIUS. (German) Ditzen, K., Grützner, P., 
Immich, H. and Mattheus, S. (Univer- 
sity Eye Clinic Heidelberg and Institute 
for Documentation, Information and Sta- 
tistics of the German Cancer Research 
Center), Ophthalmologica 161:466-476, 
1970. 


This is a statistical evaluation of the effect 
on the angle of squint of 3.5 mm recessions of 
both medial recti or 10 to 15 mm myectomies 
of one or both inferior obliques. The measure- 
ments were made with the prism-cover test 4 
to 5 days and in half of the cases, one year 
after the surgery. The effect of the medial rec- 
tus recessions was found to diminish markedly 
if the child was over six years old at the time 
of surgery. The effect of the inferior oblique 
surgery did not appear to be related to the 
child's age at the time of the operation. (2 ta- 
bles, 3 references )—Peter C. Kronfeld 


THE EXTENT OF THE ACCOMMODATION PHOS- 
PHENE IN THE VISUAL FIELD. (German) 
Comberg, D. (Eye Clinic of the Charité, 
the Humboldt-University Berlin), Oph- 
thalmologica 161:499-503, 1970, 


The study was prompted by the apparent re- 
lationship between the use of strong miotics 
and the onset of retinal detachments. Purkinje 
in 1825 described a phosphene associated with 
accommodation in the completely dark adapted 
eye which takes the form of a bluish-white 
ring in the periphery of the visual field. The 
present author found the inner border of the 
phosphene to lie between 45 and 55 degrees of 
eccentricity. The retinal zone peripheral to 
this border is apparently under the mechanical 
influence of the ciliary muscle during accom- 


OCTOBER, 1971 


modation. Most retinal breaks lie in that area. 
A causal relationship between ciliary muscle 
contraction and retinal atrophy is possible. (2 ` 
figures, 11 references )—Peter C. Kronfeld 


PEDIATRICS 


ADRENERGIC NEURONE AND RECEPTOR AC- 
TIVITY IN THE IRIS OF THE NEONATE. Lind, 
N., Shinebourne, E., Turner, P. and Cot- 
tom, D. (St. Bartholomew's Hospital, 
London, E.C. 1, England), Pediatrics 
47:105-111, Jan., 1971. 


In premature and full-term infants, the re- 
sponse of the dilator pupillae muscle to di- 
rectly and indirectly acting sympathetic 
amines was measured. Phenylephrine always 
produced a mydriasis, whereas the response to 
tyramine and hydroxyamphetamine, which 
was positively correlated with age, tended to 
be absent in the least mature, smaller babies. 
The.results indicate that, in this situation, the 
end organ has the capacity to respond to the 
sympathetic neurohumoral transmitter, but 
that the synthesis, storage, or release of neu- 
ronal noradrenaline may be deficient. (6 fig- 
ures, 19 references )—Authors’ abstract 


PLASTIC AND RECONSTRUCTIVE 
SURGERY - 


A FOLLOW-UP STUDY ON THE TREATMENT 
OF KELOIDS WITH TRIAMCINOLONE ACE- 
TONIDE, Griffith, B. H., Monroe, C. W. 
and McKinney, P. (Department of Sur- 
gery (Plastic) Northwestern University 
Medical School, ‘Chicago, Illinois), Plast. 
Reconstr. Surg. 46:145-150, Aug., 1970. 


An aqueous suspension of triamcinolone 
acetonide (Kenalog) was injected into 151 
keloids and 12 hypertrophic scars and reduced 
the size of the lesion in over 9.0% of the cases. 
There was no recurrence of keloid formation 
in 10 patients after a keloid was excised and 
triamcinolone was injected into the wound 
edges.— Bartley R. Frueh 
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TRANSACTIONS OF THE AMERI- 
CAN ACADEMY OF OPHTHAL- 
MOLOGY AND OTOLARYN- 
GOLOGY 


DIABETES MELLITUS AND PRIMARY OPEN- 
ANGLE GLAUCOMA. Becker, B. (Washing- 
ton University, St. Louis, Missouri), Tr. 
Am. Acad. Ophth. Otolaryng. 75:239- 
250, Mar.-Apr., 1971. 


Primary open-angle glaucoma as well as ele- 
vated intraocular pressure, high intraocular 
pressure response to topical corticosteroids 
(gg), and C/D diameter ratios greater than 
0.3 are more prevalent in diabetics than in 
nondiabetics. . . . Proliferative retinopathy oc- 
curs less often in diabetics with primary open- 
angle glaucoma, elevated intraocular pressure, 
gg response to topical corticosteroids, or high 
myopia. 

Diabetes and positive glucose tolerance tests 
are more prevalent in patients with primary 
open-angle glaucoma and in high intraocular 
pressure responders to topical corticosteroids 
(gg). . . . Positive glucose tolerance tests are 
much more prevalent in the gg subgroup more 
"susceptible" to field loss (normal circadian 
variation and dexamethasone suppression of 
plasma cortisol, large C/D diameter ratio, and 
reversible changes in visual field induced by 
intraocular pressure elevation) than in “resis- 
tant" gg subgroup. ... Positive glucose toler- 
ance tests are more prevalent in glaucoma pa- 
tients with lower intraocular pressures; glau- 
coma patients with positive test results appear 
to lose visual field at lower intraocular pres- 
sures and higher outflow facilities than do 
those with negative test results. (2 figures, 20 
tables, 54 references )—Author’s abstract 


CATARACTS AND PRIMARY OPEN-ANGLE GLAU- 
COMA: THE EFFECT OF UNCOMPLICATED 
CATARACT EXTRACTION ON GLAUCOMA 
CONTROL. Bigger, J. F. and Becker, B. 
( Washington University, St. Louis, Mis- 
souri), Tr. Am. Acad. Ophth. Otolaryng. 
75:260-272, Mar.-Apr., 1971. 


The effects of uncomplicated, intracapsular 
cataract extraction on the control of intraocu- 
lar pressure were determined in a study of 100 
eyes with primary open-angle glaucoma... Of 
the eyes in which the glaucoma was well con- 
trolled prior to cataract extraction, 88% were 
either as well or better controlled one year 
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later. For the eyes with marginal or poor con- 
trol preoperatively, improvement was noted in 
74% and 50%, respectively, one year later. Al- 
though all 100 eyes required medication before 
surgery, 20 eyes were adequately controlled 
without medication postoperatively. Only two 
eyes required subsequent glaucoma surgery 
during the first two years after cataract ex- 
traction. (9 tables, 12 references)—A uthors' 
abstract 


CATARACT EXTRACTION IN MANAGEMENT OF 
GLAUCOMA. Linn, Jr., J. G. (University 
of Pittsburgh School of Medicine), Tr. 
Am. Acad. Ophth. Otolaryng. 75:273-280, 
Mar.-Apr., 1971. 


A review of 98 cataract operations per- 
formed on eyes under medical treatment for 
glaucoma was made to determine the influence 
of the operation on the control of the glau- 
coma. No medical treatment for glaucoma was 
required in 40 eyes. The medical control of the 
glaucoma after cataract surgery was approxi- 
mately the same or better in 94 of the 98 eyes. 
The difficulty in preoperative medical control 
was not helpful in identifying those patients 
who would have a problem with glaucoma af- 
ter cataract extraction. The experience with 
this group of patients would indicate that the 
cataract operation is usually an aid in the 
management of glaucoma and seldom makes 
control worse. (2 figures, 2 tables, 9 refer- 
ences) —Author's abstract 


FAMILIAL AND SECONDARY DRUSEN: HIS- 
TOLOGIC AND FUNCTIONAL CORRELATIONS. 
Farkas, T. G, Krill, A. E, Sylvester, 
V. M. and Archer, D. (Eye Research 
Laboratories, University of Chicago, 
HL), Tr. Am. Acad. Ophth. Otolaryng. 
/5:333-343, Mar.-Apr., 1971. 


One patient with familial drusen and an- 
other patient with acquired drusen were stud- 
ied by histologic and functional methods. The 
patient with familial drusen was found to have 
abnormalities of retinal function and histo- 
logic evaluation revealed a diffuse disturbance 
of the pigment epithelium. The patient with 
acquired drusen had normal retinal function 
and only a focal abnormality of the pigment 
epithelium, based on histologic studies. The 
histochemical, light microscopic, and electron 
microscopic findings in the two types of dru- 
sen were identical. Drusen are the result of ab- 
normal behavior of the pigment epithelium and 
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represent a common response of this structure 
to a variety of abnormal stimuli. (12 figures, 2 
tables, 19 references)—Authors' abstract 


TREATMENT OF PROLIFERATIVE SICKLE RET- 
INOPATHY. Goldberg, M. F. (University 
of Illinois Eye and Ear Infirmary, Chi- 
cago), Tr. Am. Acad. Ophth. Otolaryng. 
75:532-556, May-June, 1971. 


‘Twenty-seven eyes with PSR were treated, 
primarily by xenon arc photocoagulation, The 
average follow-up duration was 30.4 months. 
The number of retinas with neovascularization 
was reduced from 100% to 55% and the num- 
ber of eyes with vitreous hemorrhage was re- 
duced from 41% to 26%. Of the total number 
of neovascular lesions, 74% were obliterated 
by photocoagulation. The reduction in extent 
of retinal neovascularization was statistically 
significant when compared with an untreated 
group control group of eyes. Intervention thus 
appeared to interrupt the natural course of 
PSR. (12 figures, 8 tables, 10 references) — 
Author's abstract 


PHOTOCOAGULATION OF MACULAR LESIONS. 
Gass, J. D. (Bascom Palmer Eye Insti- 
tute, University of Miami, Florida), Tr. 
Am. Acad. Ophth. Otolaryng. 75:580-608, 
May-June, 1971. 


The author advises photocoagulation of 
idiopathic central serous choroidopathy if a 
leak can be demonstrated with fluorescein at 
least one-fourth disc diameter from the fovea. 
In general, one should wait four months to al- 
low for spontaneous resolution. Patients with 
senile macular choroidal degeneration benefit 
from photocoagulation if there is no hemor- 
rhagic component and if there is a serous de- 
tachment of the retina extending into the cen- 
tral macular area. Hemangiomas of the cho- 
roid respond very well to photocoagulation 
and one should particularly treat those lesions 
that are associated with serous detachments of 
the macula. Only moderate photocoagulation 
of the tumor surface is required, and no at- 
tempt should be made to destroy the benign tu- 
mor with additional photocoagulation. (13 fig- 
ures, 1 table, 27 references)— David Shoch 





ARGON AND RUBY LASER PHOTOCOAGULATION 
OF DISCIFORM MACULAR DISEASE. L’ Esper- 
ance, Jr, F. A. (Edward S. Harkness 
Eye Institute, New York), Tr. Am. Acad. 
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Ophth. Otolaryng. 75:609-625, 
June, 1971. 


The use of either the ruby or the argon laser 
may be beneficial in patients with disciform 
macular disease. Success rate is 93% in those 
with central serous choroidopathy and falls to 
27% in those with hemorrhagic detachment of 
the .neuroepithelium. In most of these cases 
there is no return of central vision but the 
progression of the disciform maculopathy 1s 
stopped. (13 figures, 1 table, 15 references)— 
David Shoch 


May- 


LASER INTERFEROMETRY IN THE EVALUA- 
TION OF POTENTIAL MACULAR FUNCTION 
IN THE PRESENCE OF OPACITIES IN THE 
OCULAR MEDIA, Green, D. G. and. Cohen, 
M. M. (University of Michigan, Ann 
Arbor), Tr. Am. Acad. Ophth. Otolaryng. 
75:629-637, May-June, 1971. 


A subjective test for evaluating retinal 
function in patients with moderate to dense 
cataractous changes is described. This test 
uses'coherent light from a low-output, helium- 
neon laser to form striped interference frings 
on the retina. The patient's ability to see inter- 
ference fringes of varying fineness provides a 
basis for estimating potential visual acuity 
through opacities in the ocular media. 

The validity of the test has been assessed by 
comparing estimated visual potential with the 
actual visual acuity present after, cataract sur- 
gery. The correlation between preoperatively 
predicted visual acuity and best corrected 
aphakic vision is high enough to suggest that 
this test is a useful addition to present meth- 
ods of preoperatively determining macular 
function. (5 figures, 7 references )—Authors’ 
abstract 


PHOTOCOAGULATION OF IRIS-CILIARY BODY 
EPITHELIAL CYSTS. Cleasby, G. W. (Pres- 
byterian Hospital of Pacifc Medical Cen- 
ter, San Francisco), Tr. Am. Acad. 
Ophth. Otolaryng. 75:638-642, May-June, 
1971. 


Many types of treatment and surgical proce- 
dures have been advocated for elimination of 
iris-ciliary body epithelial cysts. All of these 
methods carry certain hazards and photocoag- 
ulation is at least as effective and is much 
safer.than any of the techniques used in the 
past. (9 figures, 11 references )—-Author’s ab- 
stract 
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ULTRASONICS: WORLD CONGRESS IN ROTTERDAM 


The second. world congress on ultrasonics in medi- 
cine will be held June 4-8, 1973, in “de Doelen" Con- 
gress Center in Rotterdam under the Chairmanship 
of the Dutch neurologist, M. de Vlieger, M.D. This 
congress on medical diagnostics with the aid of ultra- 
sound is held under the auspices of the medical fac- 
ulty at Rotterdam and the World Federation for 
Ultrasound in Medicine and Biology. 

For further information, contact the secretariat 
of the Second World Congress on Ultrasonics in 
Medicine, Holland Organizing Center, 16 Lange 
Voorhout, The Hague, Netherlands. 


VISUAL SCIENCE INFORMATION CENTER 


The Visual Science Information Center, a com- 
puter-based bibliographic information center cover- 
ing the world's literature on vision, has been estab- 
lished at the University of California, Berkeley. Its 
bibliographic information services are available to 
the public. 

The data base begins with publications released 
after November, 1970. Some entries before that 
date are iacluded, but no comprehensive coverage 1s 
intended. An index of authors and subjects, Vision 
Index, will be issued quarterly, with each quarterly 
issue containing an afinual accumulation expected to 
be approximately 2500 individual entries. Annual 
subscription price in the United States, Canada, and 
Mexico is $20; in other countries it is $21. Volume 1, 
number 1 (March, 1971) is now available. 

For subscription to Vision Index, demand search 
request forms, and further information write Har- 
old R. Gihson, Director, Visual Science Information 
Center, University of California, Berkeley, Califor- 
nia 94720. 


AMERICAN BOARD OF OPHTHALMOLOGY 
EXAMINATIONS 

The written qualifying test of the American 
Board of Ophthalmology is held annually on the 
third Monday in January in approximately 35 loca- 
tions throughout the world. Applications to take this 
test in any one year must be in the Board’s office, 
postmarked not later than July first of the preceding 
year. 

The dates for the forthcoming oral examinations 
are as follows: Thursday, October 21 thru Sunday, 
October 24, 1971, at the Sheraton Hotel in Chicago; 
Thursday, May 18 thru Sunday, May 21, 1972, at the 
Sheraton-Palace Hotel in San Francisco; and Thurs- 
day May 17 thru Sunday, May 20, 1973, at the Shera- 
ton Hotel jn Boston. 


For further information contact the American 
Board of Ophthalmology, 8870 Towanda Street, 
Philadelphia, Pennsylvania 19118. 


Project VISION EXPANDED: INTERNATIONAL 
EvE FOUNDATION 


Jobn Harry King, founder and medical director of 
the International Eye Foundation, announced that 
Project Vision, supported through private donations 
and funding granted by the USAID, has been ex- 
panded to include the countries of Ethiopia, Kenya, 
and Saudi Arabia. A teaching team headed hy Dr. 
King visited these countries during the month of 
August, while at the same time, Dr. A. Benedict 
Rizutti, New York, heads a team of surgeons flown 
to Saudi Arabia under the auspices of the Founda- 
tion. Project Vision, sponsored by the IEF, is a con- 
tinuous program to upgrade world eye care, and to 
help in the prevention and cure of blindness. At the 
request of the host countries, the IEF teaching teams 
will help set up an eye bank program and programs 
to teach the latest eye surgery techniques. 


POSTGRADUATE CONFERENCE: ESTELLE DOHENY 
EYE FOUNDATION 


The Estelle Doheny Eye Foundation will sponsor 
its third annual postgraduate conference at the Am- 
bassador Hotel in Los Angeles, Monday and Tues- 
day, October 18 and 19. 

The A. Ray Irvine and Wendell C. Irvine Me- 
morial Lecturers will be Ramon Castroviejo, Pro- 
fessor of Clinical Ophthalmology, City University 
of New York Postgraduate School of Medicine, 
and Frank W. Newell, Professor and Chairman, 
Department of Ophthalmology, University of Chi- 
cago School of Medicine, 

Registration information may be obtained by 
writing to Robert E. Levine, M.D., or T. Rodman 
Wood, M.D., Program Chairmen, Estelle Doheny 
s Foundation, 272 South Lake Street, Los An- 
geles. 


MICROSURGERY COURSE: DowWNSTATE UNIVERSITY 
or New YORK 


The State University of New York Downstate 
Medical Center will hold an intensive course in mi- 
crosurgery of the eye, March 25-28, 1972. Speakers 
will include Richard C. Troutman, Professor of 
Ophthalmology, State University of New York, 
Gunter Mackensen, Freiburg, Germany, and En- 
rique S. Malbran, Buenos Aires, Argentina, together 
with the members of the ophthalmology staff of the 
medical center. 

Registration will be limited to 22 students. Each 
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student will be provided with a zoom surgical micro- 
scope. Instruction will be carried out by films, closed- 
circuit television and by lectures. The course will be 
directed to the practical application of microscope 
magnification in surgery of the anterior segment, 
with particular emphasis on cataract surgery and 
surgery of the cornea, but including aspects of sur- 
gery for glaucoma, the uveal tract, and trauma. 

Further information is available from Mrs. Sylvia 
Baer, Division of Ophthalmology, State University 
of New York, 450 Clarkson Avenue, Brooklyn, New 
York 11203. 


CONFERENCE ON CRANIOFACIAL ANOMALIES: NEW 
YORK University MEDICAL CENTER 


An international conference on the diagnosis and 
treatment of craniofacial anomalies will be held at 
the New York University Medical Center October 
25-28, 1971, under the joint-chairmanship of a physi- 
cian, John Marquis Converse, and a dentist, Samuel 
Pruzansky. The subjects covered will be a classifica- 
tion of the various syndromes including a review of 
the embryology and development of the craniofacial 
area, premature craniofacial synostosis, otocephalic 
syndromes and maxillomandibular disharmonies. 
Registration fee is $200 ($50 for residents in train- 
ing). 


Witts Eve HOSPITAL: ANNUAL CLINICAL 
CONFERENCE 


The 24th annual clinical conference of the Wills 
Eye Hospital will be held at the Bellevue Stratford 
Hotel, Philadelphia, February 3-5, 1972. Lorenz E. 
Zimmerman of Washington, D.C., will deliver the 
Bedell lecture. Robert D. Mulberger is chairman of 
the conference committee. 


POSTGRADUATE COURSES: Mount SINAI SCHOOL OF 
MEDICINE 


The Mount Sinai School of Medicine of the City 
University of New York and the Page and William 
Black Postgraduate School of Medicine will offer 
the following postgraduate courses for ophthal- 
mologists during the 1971-72 academic year: Ed- 
ward L. Raab will offer an introduction to stra- 
bismus. On Tuesdays, January 13 and 20, from 
3:00 to 5:00 r.m. Heskel M. Haddad will instruct 
in a course on metabolic and pediatric ophthalmol- 
ogy, to be held February 7 through 28 from 8:00 to 
10:00 A.M. A course in accommodative and non- 
accommodative esodeviations will be instructed by 
Edward L. Raab on Thursdays, February 10, 17, and 
24, from 3:00 to 5:00 p.m. 

The fee for each of the first two courses is $40. 
The fee for the last course is $60. For a descriptive 
catalogue and an application, write to the registrar, 
Page and William Black Postgraduate School of 
Medicine, Fifth Avenue and 100th Street, New 
York, New York 10029. 


NEW JERSEY ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


The New Jersey Academy of Ophthalmology and 
Otolaryngology will hold its annual meeting at the 
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Robert Treat Hotel in Newark November 10, 1971. 

The program for ophthalmologists is as follows: 
Treatment of corneal ulcers and burns will be pre-* 
sented by Stuart Brown, New York; advances in 
retinal detachments will be the subject of Mac- 
Kenzie Freeman, Boston; photocoagulation therapy 
will be discussed by Harold F. Spalter, New York; 
etiology, diagnosis, and results of treatment of su- 
perior oblique palsy will be presented by Donelson R. 
Manley, Philadelphia; cryosurgical method for the 
treatment of retinal detachment will be discussed 
by Harvey Lincoff, New York; A-V patterns is the 
subject of Webb Chamberlain, Cleveland; some 
complications in cataracts surgery will be described 
by Samuel D. McPherson, Durham, North Caro- 
lina; and management of bacterial corneal ulcers 
will be discussed by Frederick H. Theodore, New 
York. 


ALUMNI MEETING: WASHINGTON HOSPITAL CENTER 


The annual meeting of alumni of the Department 
of Ophthalmology of the Washington Hospital Cen- 
ter, Washington, D.C., will be held June 3, 1972. 

For further information contact Seymour Dub- 
roff, M.D., Chairman, 1111 Spring Street, Silver 
Spring, Maryland 20910. 


SOFT LENS COURSE: UNIVERSITY OF FLORIDA 


A. practical course on soft contact lenses spon- 
sored by the University of Florida will be held 
January 26-29, 1972, in Gainesville. The course is 
designed to provide instruction in the selection, 
fitting, and uses of all types of soft contact lenses. 
The faculty includes: J. Aquavella, J. Baldone, 
C. Biack, V. Chiquiar Arias, G. Feldman, M. Fried- 
berg, A. Gasset, J. Hartsein, H. Kaufman, M. Post- 
er, W. Sampson, M. Uotila, and K. Whitman. 

Registration fee will be $100 for the seminar and 
$300 for the seminar and workshop. Deadline for 
applications 1s December 1, 1971. For information 
contact Antonio R. Gasset, M.D., Department of 
Ophthalmology, University of Florida College of 
Medicine, Gainesville, Florida 32601. 


PERSONALS 


Torce Vasco POSADA 


Jorge Vasco Posada, auxiliary professor of oph- 
thalmology at the Medical College of the University 
of Antioquia, Medellin, Colombia, was awarded the 
1971 silver medal, Ignacio Barraquer y Barraquer, 
by the Honor Tribunal of the National Academy of 
Medicine. 'The ceremony took place in Bogota. Dr. 
Vasco Posada received this award for his outstand- 
ing achievements in the field of ophthalmology, 
and especially for his work in the modification of 
circulation of the posterior segment of the eye. 


GEORGE N. SCHOONOVER 


On September 30, George N. Schoonover, Chair- 
man and Chief Executive Officer of the House of 
Vision, Inc., resigned from the company. H. Clin- 
ton Green, who has been president of House of 
Vision since 1968, was elected to the additional post * 
of Chief Executive Officer. 
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(e American S ociety of 


DIPLOMAT 


HOTEL 
HOLLYWOOD, FLORIDA 


February 27-March 3, 1972 


MONDAY 9:00 A.M. 


February 28 


Cancer Symposium 


George Mocre, M.D. 
Chairman 

Harvey Lincoff, M.D. 

Bernard Fisher, M.D. 

Frederic Mohs, M.D. ° 

Settag Zacarian, M.D. 

Andrew Gage, M.D. 


QUESTIONS & ANSWERS 


2:00 P.M. to 5:00 P.M. 


Genetics, Uveitis, and 
Squint 

Jules Francois, M.D. 
Chairman 

Yi-Yung Hsia, M.D. 

Theo. Schlaegel, M.D. 

Edward Dunlap, M.D. 


ovary Ophtha M 
Q9 





ANNUAL MEETING 


TUESDAY 9:00 A.M. 


February 29 

Cataract Symposium 

Harold Scheie, M.D. 
Chairman 

Robert Schimek, M.D. 

Norman Jaffe, M.D. 

Miles Galin, M.D. 

Ralph Kirsch, M.D. 

John Bellows, M.D. 


2:00 P.M. te 5:00 P.M. 


Glaucoma and Lid 
| Surgery 
Saul Sugar, M.D. 
" Chairman 
Miles Galin, M.D. 
Sidney Fox, M.D. 
Crowell Beard, M.D. 


WEDNESDAY 


9:00 A.M. 


March 1 

Rentina Symposium 

Charles Schepens, M.D. 
Chairman 

Graham Dobbie, M.D. 

Michael Shea, M.D. 


ENTERTAINMENT FOR Harvey Lincoff, M.D. 
WIVES AND CHILDREN Kenneth Hovland, M.D. 


Golf, Tennis and Swimming C. Hilsdorf, M.D. 


New Concepts in Pathogenesis 
Medical Therapy, Surgery 


Individual Conferences with experts 
highlight meeting. 





PRACTICAL COURSES 


WEDNESDAY 


and 
THURSDAY 


2:00 P.M. to 5:00 P.M. 


Jose Barraquer, M.D. 
Chairman ` 
Microscopic Surgery 

of the Cornea 


Charles Schepens, M.D. 
Chairman 

Binocular F' 
Ophthalmoscopy 


LIMITED 
ENROLLMENT 
ADDITIONAL FEE 
FOR EACH 
COURSE $50.00 


wr mo Gu ant dto dA esp QUAM OM Gero dum dab GN OW e em 


Dr. 
Address .. 


State 


V 


THURSDAY 
9:00 A.M. 


March 2 
Corneal Symposium 


Herbert Kaufman, M.D. 
Chairman 

David Donaldson, M.D. 

Stuart Brown, M.D. 

Donald Willard, M.D. 

Drs. Jose & Francisco 

Barraquer 


March 3 
Ocular Infections 


James H. Allen, M.D. 
Chairman 


James H. Allen, M.D. 
Henry F. Allen, M.D. 
Herbert Kaufman, M.D. 
Roderick MacDonald 
Melvin Rubin, M.D. 


-—- a ai k ee e y t s oe oma ae o Gn t 


REGISTRATION FORM 


Zip 


Membership $35. Admission Fee: $25 
Door Admission Fee: $100. 
Make check payable to: 


American Society of Contemporary Ophthalmology 
30 North Michigan Ayenue, Chicago, Illinois 60602 


1 

t 

I 

[| 

| 

i 

I 

l 

l 

I a 
City 
1 

I 

1 

1 

í 

i 

| 

] 
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DMV Contact Lens Remover . 





ACTUAL SIZE 


The NO STRETCH Method of Contact Lens Removal 


So simple, so far superior to the manual method of stretching the eyelids, 
that every one of your patients should use this procedure for removing 


contact lenses. Just the wetting of the cup and a gentle touch to the lens 
does it. Complete with carrying case, as shown. 


Colors: Yellow, Pink, White, Avocado and Aqua 


Available from your contact lens laboratory 


x 


re v eta 


‘ates 
etate 


OVERSEAS OUTLET: 
Willi Ott 
Kontaklinsen 
Stauffacherstrasse 5 
8004 Zurich, Switzerland 


DMV Contact Lens: Company 


BOX 2829 ZANESVILLE, OHIO 43701 
PHONE: (614) 452-4787 





Yad 


a 


7-year-old boy with severe gunpowder burns on both corneas, 
. treated 24 hours with lactated Ringer's solution administered via 
medi-FLOW device, Right, two weeks after patient discharged. 





Baylor* 


- Contact Lens 
Diagnostic Sets 


(*As suggested in the text, Corneal Contact Lenses, 
Ed. by Girard, L. J,, Sampson, W. G., Soper, J. W.— 
C. V. Mosby Co.) 


A set of optically perfect (Modern Arc 
inspected) diagnostic corneal lenses — 
each lens is finished in exacting repro- 
ducible detail. 


Invaluable for: 

1. Eliminating vertex distance errors. 

2, Evaluating best visual acuities in cornea 
disease, 

3. Predetermination of lens fit. 

4. Analysis of patient reaction. 

5. Analysis of visual acuities in subnormal 
vision. 


Precorneal Lens Co. 
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medi-FLOW.. 


battle-proved in Viet Nam* .. . now 
amplifying the armamentarium of 
civilian ophthalmology. 


The medi-FLOW device delivers 
controlled medication to the cornea 
and conjunctiva either rapidly or 
slowly, as you desire. 


It is a uniquely designed clear plastic 
scleral lens with a polyethylene tube 
and Luer-lock adaptor for attaching 
either a syringe or I.V. set. The lens 
incidentally protects the cornea from 
eyelid trauma, reduces discomfort 
rapidly, and aids in the prevention of 
symblepharon formation-all outstand- 
ingly valuable assets of medi-FLOW. 


FLOW PHARMACEUTICALS, INC. 


(415) 329-0970 
936 Commercial Street 
Palo Alto, CA. 94303 





*JAMA 214:5 (Nov. 2, 1970), 835-6 





For reprints: Sampson, W. G., 
Soper, J. W. — Use of Diagnostic 
Corneal Lenses in Aphakia and 
other high Ametropias; Southern 
Medical Journal, Apr. 1966. 


Write 
Box 22703 Houston 77027 
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Sell- Misc. ncedie 
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ELECTROLYSIS A 
EYELASH REMOVAL 


This permanent hair remover features the only patented self-correcting needle in exis- 
tence. Battery operated instrument sterilizes itself when current flows. No puncture 
safety feature helps prevent infection. Simple enough to be used by laymen (for cos- 
metic purposes only). 


Thousands of units sold for such varied professional application as removal of inverted 
eyelashes to cosmetic use. 





! SEND PERMA TWEEZ AND ATTACHMENT NOW AND 


t 
i 
[] PERMA TWEEZ EPILATOR ....$16.95  ! BILL AFTER 30 DAY TRIAL : 
1 GENERAL MEDICAL CO., Dept. JO-8 ! 
[] ATTACHMENT rods: deu Blvd. Bonis 
(For Treating Patient) ...... $ 2.50 ! ic E EE | 
| DR 
30 DAY FREE TRIAL EXAMINATION —  : 
: STREET i 
(MAY BE RETURNED WITH NO OBLIGATION) ! C/S ZIP ! 


SOFT CONTACT LENSES 


A Practical Course Sponsored by University of Florida 
to be held January 26-29, 1972 in Gainesville, Florida 


(Immediately preceding the Florida Midwinter Seminar) 


The course is designed to provide practical instruction in the selection, fitting and 
use of all types of soft contact lenses. It will consist of lectures, roundtable discussions, 
demonstrations and workshops on fitting techniques. An outstanding faculty will include: 


J. Aquavella M. Friedberg S. Mishima 


J. Baldone A. Gasset M. Poster 
C. Black J. Hartstein M. Uotila 
V. Chiquiar Arias H. Kaufman K. Whitham 
G. Feldman H, Leibowitz 


Registration fee will be $100 for the seminar or $300 for the seminar and work- 
shop. Attendance will be limited and the deadline for applications is December 1, 1971. 
For application forms and additional information please write: 


Antonio R. Gasset, M.D. 
Department of Ophthalmology 
University of Florida 

College of Medicine 
Gainesville, Florida 32601 





* 
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THE TISSUE-FRIENDLY 


SUPRAMID EXTRA” 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smooth cover of the same material, gives great pliability and su- 
perior strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10-0 to 8. 


SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
length 9mm), CA needle for corneal work (wire size 0.30mm, 
length 6mm), and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
"leaking wounds," equal to the smallest hand made eyed needles 


No. 82F, and finally the smallest spatula needle on the market, length 5 milli- 
meters, wire size 0.2mm, double armed with 10-0, 9-0 and 8-0 black Supramid 


Extra. Code Nos. 2SC-100, 2SC-90 and 25C-80. 





A NEW PRODUCT: Implants— Sleeves (Tubes) for preventing adhesions in Eye Muscle Sur- 
gery. Method development by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
Implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


TUBING. *Fully inert because it is made of the same material as the suture; 
* Thinnest walls of any surgical tubing, fully transparent and can be repeatedly autoclaved; 
* Most economical. It is in your interest to compare prices and quality. 


FOIL. Excellent reselts with our suture created the demand for Foil for plastic and reconstruc- 
. "tive"surgery in such cases as orbital fractures, lid reconstruction, etc. Foil is chemically identi- 
cal with the sutures, thus just as inert when buried in the tissue. 


Available in thickness from 0.05mm to 2.00mm, in sheets 15 x 20cm. 


Can be steam-autoclaved, cut to size, and carved to shapes and forms. 


References: Merrill J, Reeh and James K, Tsujimura: Early Detection and Treatment of Blow- 
out Fractures of the Orbit, Am. Journal of Ophthalmology, 62: 79-82, 1966. Callahan, Alston: 
Reconstructive Surgery of the Eyelids and Ocular Adnexa. Aesculapius Publishing Co., Bir- 
mingham, Alabama, 1966. Cibis, Paul: Lid Reconstruction and Lifting with Fenestrated Supra- 
mid Supports, Klin. Monatsbl. Augenh,, 112, 3, 1947. J. Barraquer-—Z. Cuellar-Montoya: Kerat- 
oplasty: Superficial and Deep Corneal Sutures, Annal of Ophthalmology, 1:34-38, 1969. 
Mustarde, John C.; Jones, Lester T. and Callahan, Alston: Ophthalmic Plastic Surgery Up-To- 
Date. Aesculapius Publishing Co., Birmingham, Alabama, 1970. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canada 


(9U.S. and Canadian Trade Marks Registered, 
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Title 21-FOOD AND DRUGS 


Chapter I—Food and Drug Administration, De- 
partment of Health, Education, and Welfare 


SUBCHAPTER A—GENERAL 
(Abstract) 


PART 3—-STATEMENTS OF GENERAL POLICY 
OR INTERPRETATION 


Use of Impact-Resistant Lenses in 


Eyeglasses and Sunglasses 


In the FEDERAL REGISTER of October 2, 1970 (35 F.R. 
15402), a notice was published in which the Commissioner 
of Food and Drugs proposed that Part 3 be amended by 
adding a statement of general policy regarding the use of 
impact-resistant lenses in eyeglasses and sunglasses. The 
notice provided for the filing of comments within 30 days, 
and this time period was extended to January 30, 1971, by 
a document published in the FEDERAL REGISTER of Novem- 
ber 3, 1970 (85 F.R. 16937). An announcement was pub- 
lished in the FEDERAL REGISTER of November 6, 1970 (35 
F.R. 17116), advising interested parties that the effective 
date of the proposal when adopted would be December 31, 


Therefore, pursuant to provisions of the Federal Food, 
Drug, and Cosmetic Act (secs. 502(j), 701(a), 52 Stat. 1051, 
1055; 21 U.S.C. 352(j), 371(a)) and under authority dele- 
gated to the Commissioner (21 CFR 2.120), Part 3 is 
amended by adding thereto the following new section: 
§3.84 Use of impact-resistant lenses in eyeglasses and 

sunglasses, 

(a) Examination of data available on the frequency of 
eye injuries resulting from the shattering of ordinary 
crown glass lenses indicate that the use of such lenses 
constitutes an avoidable hazard to the eye of the wearer. 

(b) The consensus of the ophthalmic community is that 
the number of eye injuries would be substantially reduced 
by the use in eyeglasses and sunglasses of either plastic 
lenses, heat-treated crown glass lenses, or lenses made im- 
pact-resistant by other methods. 

(c) To protect the public more adequately from potential 
eye injury, eyeglasses and sunglasses must be fitted with 
impact-resistant lenses, except in those cases where the 
physician or optometrist finds that such lenses will not 
fulfill the visual requirements of the particular patient, 
directs in writing the use of other lenses, and gives written 
notification thereof to the patient. 

(d) The physician or optometrist shall have the option 
of ordering heat-treated glass lenses, plastic lenses, lami- 
nated glass lenses, or glass lenses made impact resistant by 
other methods; however, all such lenses must be capable 
of withstanding an impact test in which a 54-inch steel ball 
weighing approximately 0.56 ounce is dropped from a 
height of 50 inches upon the horizontal upper surface of 
the lens. The ball shall strike within a 34-inch diameter 
circle located at the geometric center of the lens. The ball 
may be guided, but not restricted, in its fall by being 
dropped through a tube extending to within approximately 
4 inches of the lens. In order to pass the test, the lens must 
not fracture (for the purpose of this section, a lens will be 
considered to have fractured if it cracks through its entire 


thickness and across a complete diameter into two or more 
separate pieces or if any lens material visible to the naked 
eye becomes detached from the ocular surface). The test 
shall be conducted with the lens supported by a tube 
(1-inch inside diameter, 14-inch outside diameter, and ap- 
proximately l-inch high) affixed to a rigid iron or steel base 
plate. The tube shall be made of rigid acrylic plastic, steel, 
or other suitable substance and shall have on the top edge 
a Vé- by -inch neoprene gasket having a hardness of 
40-5, as determined by ASTM Method D 1415; a mini- 
mum tensile strength of 1,200 pounds, as determined by 
ASTM Method D 412; and a minimum ultimate elonga- 
tion of 400 percent, as determined by ASTM Method D 412. 
The diameter and/or contour of the lens support may be 
modified as necessary so that the 14- by V$-inch neoprene 
gasket supports the lens at its periphery. Each finished 
impact-resistant glass lens (including each impact-resistant 
laminated glass lens) for prescription use shall be subjected 
to the impact test prescribed by this paragraph. To dem- 
onstrate that all other types of impact-resistant lenses are 
capable of withstanding this impact test, the manufacturer 
of such lenses shall subject to the impact test a statistically 
significant sampling of Ieuses from each production batch, 
and the lenses so tested shall be representative of the fin- 
ished forms as worn by the wearer (including finished forms 
that are of minimal lens thickness and that have been sub- 
jected to any treatment used to impart impact resistance). 
This statement of policy will be appropriately amended 
to provide for use of alternate methods of testing the im- 
pact resistance of lenses if it can be shown that the alter- 
nate method is equal to or superior to the method pre- 
scribed in this paragraph. 

(e) In addition to the invoice(s and shipping docu- 
ment(s), ali packages and/or shipping containers of impact- 
resistant lenses, other than impact-resistant glass lenses 
(including impact-resistant laminated glass lenses) for pre- 
scription use, shall bear a code or mark in a form or 
manner that will permit future identification of any given 
production batch by the manufacturer. 

(f) The manufacturer of the lenses shall make, keep, and 
maintain for 3 years records of sale, distribution, and the 
results of tests conducted ig accordance with paragraph (d) 
of this section. The manufatturcshall make such records 
available upon request at all reasona®l? kours hy any offiper 
or employee of the Food and Drug Administration or by 
any other officer or employee acting on behalf of the Sec- 
retary of Health, Education, and Welfare and shall permit 
such officer or employee to inspect and copy such records, to 
make such inventories of stock as he deems necessary, and 
otherwise to check the correctness of such inventories. 

(g) For the purposes of this section, the term ''manu- 
facturer" includes an importer for resale. Such importer 
may have the tests required by paragaph (d) o£ this section 
conducted in the county of origin; however, such importer 
of impact-resistant lenses is subject to and must comply 
with the records and inspections provisions of paragraph 
(f) of this section. 

(h) The transition to impact-resistant lenses must start 
immediately and be completed as promptly as possible; 
however, to provide for the development of an adequate 
supply of impact-resistant lenses and to facilitate an or- 
derly change over to these lenses, the effective date of this 
statement of policy will be December 31, 1971. After that 
date eyeglasses and sunglasses must be fitted with impact. 
resistant lenses, except when the physician or optometrist 
finds that impact-resistant lenses will not fulfill the visual 
requirements of a particular patient. 

(i) This statement of policy does not apply to contact 
lenses. 


[FR Doc. 71-6802 Filed 5-14-71; 8:47 am] 
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for your contact lens patients—when 
you inSist they use AR-EX the 
only truly hypo-allergenic eye make: 
up. 


Prescribe “AR-EX" and increase pa- 
tient acceptance of contact lenses by 
helping to eliminate irritation caused 
by ordinary eye make-up. 


AR-EX Hypo-allergenic Eye Make-up 
is completely free of perfume, lano- 
lin, soap, gums, bismuth compounds 
and nylon or rayon floc. 


The only tes Flypo-allergenic Eye 
Make-up. 
AR-EX Mascara—Roll-on and Cake 


AR-EX Eye Shadow—Stick and 
Brush-on 


AR-EX Eye Pencil and Cake Eyeliner 
AR-EX Brush-on Eye Brow 
AR-EX Eye Make-up Remover Pads 


NO OTHER EYE MAKE-UP CAN BE 
PRESCRIBED WITH CONFIDENCE FOR 
THE SAFETY AND COMFORT OF 
YOUR CONTACT LENS PATIENTS. 


Send for folders for patients. 


Hypo-allergenic 
Cosmetics 





AR-EX PRODUCTS. CO. 
1036 W. Van Buren St., Chicago, Ill. 60607 
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NATIONAL SPRING MEETING 


THE AT 


April 26-29, 1972 


Ophthalmology Speakers 

Miles A. Galin, M.D., New York, N.Y. 
Louis J. Girard, M.D., Houston, Tx. 
Frank W. Newell, M.D., Chicago, Ill. 
John T. Simonton, M.D., New York, N.Y. 
Frederick Stocker, M.D., Durham, N.C. 
Otolaryngology Speakers 


Phillip Anthony, M.D., Fort Worth, Tx. 
William R. Hudson, M.D., Durham, N.C. 

Jerrie Cherry, M.D., Nashville, Tenn. 

James R. Leonard, M.D., Philadelphia, Pa. 
Sponsored by W.Va. Academy of Ophthalmol- 
ogy and Otolaryngology 
RESERVATIONS—Write directly to the Green- 
brier, White Sulphur Springs, W.Va. for hotel 
accommodations. 


ADVANCE REGISTRATION-—Fee of $75 re- 
quired; checks payable to W.Va. O & O. Send 
to J. Elliott Blaydes, Jr., M.D. 107 Federal 
Street, Bluefield, W.Va. 


NEW ORLEANS ACADEMY 
OF OPHTHALMOLOGY 


Announces its Twenty First Annual 
Symposium 


CONTACT LENSES 


An In Depth Symposium Concerning Con- 
tact Lenses—‘‘Hard”’, “Soft” and Scleral 
—[heir Legal, Medical and Cosmetic Ap- 
plications. 


April 9-14, 1972—Roosevelt Hotel, New Orleans 


Guest Speakers 
Chester J. Black, M.D. Elmhurst, [ilinois 
Jorge N. Buxton, M.D. New York City, N.Y. 
Herbert L. Gould, M.D. White Plains, N.Y. 
G. Peter Halberg, M.D. New York City, N.Y. 
Herbert E. Kaufman, M.D. Gainesville, Florida 
lan A. Mackie London, W.l. 
Perry Rosenthal, M.D. Brookline, Mass. 
Whitney G. Sampson, M.D. Houston, Texas 


Registration Fee 
$175.00 For Practicing Ophthalmologists 
75.00 For Residents Outside Louisiana 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
515 Audubon Bidg., 931 Canal St. 
New Orleans, Louisiana 70112 
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For speedier performance 
in screen tests: 


BERENS 
PRISM BARS 


(horizontal and vertical) 


Horizontal bar measures heterophoria or heterotropia 
in prism diopters. Vertical bar measures hyper- 
phoría. Both bars useful in orthoptic training. 
Furnished individually or by the pair in leather 
containers. At all optical and surgical suppliers. 





R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 


INDIRECT OPHTHALMOSCOPY OF THE 


Purpose: 


Contents: Demonstrates 


PERIPHERAL RETINA 


To teach this new technique— 
the normal anatomy of the pe- 
ripheral retina to residents and 
ophthalmologists. 


and discusses 
normal anatomy of the equa- 
torial and oral region of the 
retina as viewed during indirect 
ophthalmoscopy and scleral in- 
dentation. All normal anatomy 
and variations are discussed, 
and presented in views of post 
mortem eyes and shown in 
scenes taken with the Stenstrom 
cine. This technique demon- 
strates the actual views of the 
fundus as seen during clinical 
examinations. 


Running 


Time: 
Cost: 


41 minutes-—16 mm sound 


Rental $25.00 per week 
Purchase price $300.00 


For information 


contact: 


Retinal Service 

Department of Ophthalmology 
University of lowa College of Medicine 
lowa City, lowa 52240 





THE UNIVERSITY OF TEXAS 
MEDICAL SCHOOL AT HOUSTON 


BASIC SCIENCE QRUBSF L um 


IN OPHTHALMOLOGY 
January 3 through February 25, 1972 
Texas Medical Center, Houston, Texas 


This course consists of 270 hours of 
lectures and demonstrations by an ex- 
perienced faculty of forty ophthalmolo- 
gists and basic scientists. It is directed 
toward the requirements of residents 
and prospective residents in ophthal- 
mology. 


The curriculum includes: 


Anatomy Pharmacology 
Physiology Optics 
Pathology Refraction 
Biochemistry Glaucoma 
Neuro-ophthalmology Motility 
Embryology and Genetics Visual Fields 
Microbiology External Disease 
Medlcal Ophthalmology Surgery 


Tuition is $600.00. For further infor- 
mation and application forms please 
write to Whitney G. Sampson, M.D., Co- 
ordinator of Basic Science Programs, 
Department of Ophthalmology, The Uni- 
versity of Texas Medical School, 530 
West 20th Street, Houston, Texas 
77008. 
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Asa 

contact lens 
fitter, you're 
getting better 
all the time. 


But how about 
the solutions, 
cleaners 

and cases you 
recommend? 





In just three years, every new concept in contact lens 
care has come from just one source- 
Flow Pharmaceuticals. 





the first hypertonic wetting solution. hy-FLOWe... 
refreshing and hygienic, with a unique emolliency 
and a tonicity more natural to precorneal film." 


the first combination cleaning and storage solution. 
duo-FLOWée. . . the original such solution for ger- 
micidal hydration, easy and effective two-in-one 
action. 


the first combination cleaning and storage kit- 
porta-FLOWe. . . absolute cleaning and germicidal 
hydration in one simple leakproof, breakproof 
compact unit. 


the first gel cleaner. d-FILMm. . . the basic lens 


Cleaner that erases patient confusion and elimi- 


nates the dange mfitating or damaging ele- 
n uzgsse led into the eyes inadvertently. 


Flow Care-to compliment your proficiency. 


€ n SHE dea 


À py e ng smt ta Mm 





{ 
Pr e eter aa 


Ken 


NC eon: rote EY 






FLOW PHARMACEUTICALS, INC. 
936 Commercial Street 
Palo Alto, Calif. 94303 





1. Mishima, S. and D. M. Maurice, The Effect of Normal Evaporation 
on the Eye, Exp. Eye Res., 1:46, 1961. 

. Bahr, Gunnar, Measurement of the Effect of Solutions of Different 
Osmotic Pressure on the Thickness of the Living Cornea, Trans. of 
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The Bascom Palmer Eye Institute 


Department of Ophthalmology of the 
University of Miami School of Medicine 
and the Florida Lions Eye Bank at Miami 

Announces a Symposium on 


OPHTHALMIC PLASTIC 
AND CORNEAL SURGERY 


To be held at the Diplomat Hotel, 
Miami Beach (Hollywood), Florida 


March 26-31, 1972 
Faculty for the course will include: 
Dr. Crowell Beard Dr. J. H. King 
Dr. Jorge Buxton Dr. James Major 
Dr. Ramon Castroviejo Dr. A. E. Maumenee 
Dr. Claes Dohlman Dr. Gordon Miller 
Dr. Max Fine Dr. Edward W. D. Norton 


Dr. Richard Forster Dr. Frank Polack 
Dr. J. Donald M. Gass Dr. Marvin Quickert 
Dr. Russell Harner Dr. Norman Sanders 
Dr. Danny Jones Dr. Byron Smith 
Dr. A. Dalma Kende Dr. David Soll 

Dr. Richard Tenzel 


This symposium will cover the corneal and 
ophthalmic plastic field. Multiple lectures 
will be given with ample time for panel dis- 
cussion and questions from the registrants. 


Afternoons will be set aside for recreation 
including tennis and golf tournaments. 
There will be planned entertainment for 
most evenings. 


Tuition will be $175, breakfasts included. 
Special rate of $75 available for residents 
upon application from their Department 
Head. Checks should be made payable to 
“Bascom Palmer Eye institute" and mailed 
to Ophthalmic Plastic and Corneal Surgery 
Symposium, Bascom Palmer Eye Institute, 
P.O. Box 875, Biscayne Annex, Miami, 
Florida 33152. 
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Apollo Space Flight Veteran: 
Methulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apollo flights where 
dry eyes could present serious problems. 


Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methylcellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
supply of 5cc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P. O. Box 230 300 W. Josephine St., San Antonio, Texas 78206 





There's no biting sting with “c 








mfort strength" Epifrin ¥2%, 1% 


Epifrin? (l-epinephrine) has long offered the most economical, convenient l-epineph- 
rine available to glaucoma patients. Now, with "comfort strength” Epifrin 2% and 196, 
the biting sting is gone too! Evaluate our “comfort strengths" with your glaucoma 
patients. Have them compare the comfort of EPIFRIN 1296 with any other l-epinephrine. 
You'll find there is no significant difference in patient acceptance. There is growing 
documentation of the efficacy of these lower concentrations. (1, 2) Lower concentra- 
tions also mean reduced side effects and no blurring or impaired vision. Now the 
economy and convenience of "comfort strength" Epifrin® Y2% and 1% make a lot 


more sense. 


References: 1. Kronfeld, P.C.: invest. Ophth. 3258 (June) 
1964. 2. Harris, L. S.; Galin, M.A.; and Lerner, R.: Annals of 
Oph. 219 (June) 1970. Prescribing Information: Contains: 
levo-epinephrine (as the HC1)...2%, 196, V295. with: 
benzalkonium chloride, sodium metabisulfite, disodium 
edetate, and purified water. Indications: Chronic simple 
glaucoma. Contraindications: Should not be used in 
patients who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute attack. 
Warnings: Undesirable side reactions may include: eye 
pain or ache, browache, headache, coniunctival hyperemia, 
and allergic.lid reactions. Adrenachrome deposits in the 
conjunctiva and cornea after prolonged epinephrine 
therapy have been reported. Epinephrine has been 
reported to produce macular edema in some aphakic 


pattents. Precautions: Should be used with caution in 
patients with a narrow angie since dilation of the pupil may 
trigger an acute attack of glaucoma. Dosage: The usual 
dosage is one drop in the affected eye(s) once or twice 
daily’ However, the dosage should be adjusted to meet the 
needs of the individual patient. Note: Protect from 
excessive light and heat. If the solution discolors or a 
precipitate forms it should be discarded. How Supplied: 
0.5% and 1.0% strengths in 15 cc plastic dropper bottles. 
2% in 5 cc and 15 cc plastic dropper bottles. On 


. prescription only. 


Epifri N (i-epinephrine) 


AllgRCAN irvine, Calif /Montreal, Canada 
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The Griffin, a flying animal with the body of the lion and wings, head, and beak of the ea 
'" existed only in medieval imagination, where fact and fancy were often indistinguisha 


why accept this one? 
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PILOCARPINES 
THE SAME” 








All pilocarpines are not the same. 


® E . . 
Isopto Carpine is unique... 


clinically documented greater lowering of 


IOP cp qs pilocarpine’ 


- 
widest range of strengths available—14 % 

to 1046 sterile solutions—in 15 cc and 30 cc 

Drop-Tainer? Dispensers. 


_IsopTo vehicle prolongs tissue contact 

, ) « á . 
time’, increases intraocular penetration’, 
lubricates and soothes. 


and Isopto Car pine is economical,too. 


First for Glaucoma 


ISOPTO 
ARPINE 


pilocarpine hydrochloride ophthalmic solution; 
vehicle: hydroxypropyl methylcellulose 0.5 96 





REFERENCES: 

1. Haas, J. S. and Merrill, D. L.: Amer. J. 
Ophthal. 54:21, 1962. 

2. Linn, M. L. and Jones, L. T.: Amer. J. 
Ophthal. 65:76, 1968. 

3. Waltman, S. R. and Patrowicz, T. C.: Invest. 
Ophthal. 9:966, 1970. 


DESCRIPTION : Sterile solution containing: 
Active; Pilocarpine Hydrochloride 0.25%, 
0.5%, 1%, 2%, 3%, 4%, 5%, 6%, 8% or 
10%; Vehicle: Hydroxypropyl Methyl- 
celulose 0.5%; Preservative: Benzalkonium 
0.01% (0.004%, and Phenylmercuric 
Nitrate 0.00133% in 0.25% and 0.5% 
strengths); Inactive: Boric acid, Sodium 
Chloride (in 1% only), Sodium Citrate, 
Citric Acid (in 0.25% and 0.5% only) 

to adjust pH, Purified Water. 
CONTRAINDICATION: When constriction 

is undesirable such as in acute iritis. 
WARNING: Rare systemic reactions. 
PRECAUTION: Avoid overdose. 

ADVERSE REACTIONS: Slight ciliary spasm 
with temporary reduction in visual acuity. 
Sensitivity is infrequently observed. Contact 
allergy may occur with prolonged use. 


dedicated to advances in ophthalmic 
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the 
xonix porta-pak 


For: Indirect Ophthalmoscopy, 
gonioscopy and portable 
refractions 


The XONIX PORTA-PAK is another new* product 
from XONIX especially designed for the ophthal- 
mologist. It is primarily to be used with the XONIX 
BINOCULAR INDIRECT OPHTHALMOSCOPE, or, other 
indirect ophthalmoscopes. 


The XONIX PORTA-PAK allows the ophthalmolo- 
gist to move about freely and make hospital rounds 
without the inconvenience of carrying a bulky trans- 
former and searching for an electrical outlet. 


The XONIX PORTA-PAK is excellent as a teach- 
ing aid for indirect ophthalmoscopy — hospitals, 
schools, courses. 

The XONIX PORTA-PAK is well suited for sales 
representatives to demonstrate indirect ophthal- 
moscopes or gonioscopes. 





“The XONIX PORTA-PAK was first introduced 
at the AAOO National Meeting in Las Vegas, 
October, 1970. 
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FEATURES: hoa, TREE 


Portable power supply 


11% hours of continuous power at maxi- 
mum light intensity* 


Rechargeable nickel cadmium batteries 
(overnight recharging) 


2 years of service under normal use** 


Lightweight and comfortably worn for 
extended periods 


Worn in pocket, or, worn with comfort. 
able shoulder strap 


Rugged aluminum construction assures 
long life 


Variable light intensity with ‘‘off’’ position 
Fused for extra safety 


Standard twist-lock plug accommodates 
the XONIX and MIRA Indirect Ophthal- 
moscope; and can be adapted to fit the 
AO and Keeler Ophthalmoscopes. 


"Operation at other than maximum intensity 
will extend the 1% hours considerably. The 
batteries have a capacity of 4.0 ampere-hours. 


**|f the battery is discharged and charged every 
working day, the batteries should give satis- 
factory service for at least 2 years. 
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XONIX INCORPORATED 


124 Calvary Street, Waltham, Massachusetts 02154 - 
(617) 891-6511 


For additiona! information, call or write: 
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The aphakic patient with a round, cen- 
tered pupil can often be fitted with either a 
MINUS-CARRIER LENTICULAR LENS 
or a TP (TANGENTIAL PERIPHERY) 
LENS. The following factors should be con- 
sidered : 


(1) UPPER LID TENSION: The TP 
LENS eliminates the major disadvantage 
of the LENTICULAR LENS, namely the 
“lid bump” which occurs at the sharp junc- 
ture between the central and carrier front 
surface curves. The TP LENS, whose front 
surface has a cone-shaped carrier section 
tangent to the central lens curve, has no 
physical juncture whatsoever; thus, “lid 
bump” is prevented and there is greater lens 
stability (less lens motion) due to minimiz- 
ing of the effects of the upper lid on the lens. 
These advantages may be minor for the 
usual soft-lidded aphakic patient, but they 
are quite important for the patient with 
tight upper lids, in preventing lid irritation 
and excessive lens Movement. 


(2) LENS POSITIONING: When there is 
sufficient upper lid cover to grab the lens 
and pull it up, it will be found that the TP 
LENS centers better than the LENTICU- 
LAR LENS. This is due to the fact that the 
upward vector component of the upper lid 
pull is considerably less on the tangential- 
carrier of the TP LENS than on the minus- 
carrier of the LENTICULAR LENS. Thus, 
the TP LENS is not as readily pulled into 
an “above-center” position as is the LEN- 
TICULAR LENS. 


180 ST. PAUL ST. 


CONTACT 
LENSES inc. 


CONTACT LENSES AND 
THE APHAKIC PATIENT 


Part 3: Round, Centered Pupils 









MINUS-CARRIER 
LENTICULAR LENS 











T P LENS 
(TANGENTIAL PERIPHERY) 





(3) LOWER LID POSITION: When there 
Is a lower lid, it is often desirable for the 
lens to position up somewhat, so that it will 
not ride low and irritate the lower limbus. 
In such a case, the MINUS-CARRIER 
LENTICULAR LENS should be used to try 
to achieve this positioning. 


(4) LENS SIZE: Prescribing lenses of min- 
imum weight becomes increasingly impor- 
tant as lens diameters are reduced. MINUS- 
CARRIER LENTICULAR LENSES can 
be made even thinner than TP LENSES, 
and much thinner than SINGLE-CUT 
LENSES, by using anterior optical zones of 
about 7.0 mm. Therefore, if the patient does 
not have a tight upper lid, and a lens of less 
than 9.0 mm diameter is desired, the 
MINUS-CARRIER LENTICULAR LENS 
should be prescribed. 


STANLEY GORDON, President 


(to be continued) 


Please send special introductory 
offer and literature. 


ROCHESTER, N. Y. 14604 





Phone 716-232-6878 * Cable CONTACTLENS, Roch., N.Y. 


e Metricon @ Ultra-Thin Metricon e Astigmacon 
e Spiro-Vent e Tangential Periphery © Gordon Bifocal 


SUBSIDIARY OF UNION CORP. NYSE SYMBOL—UCO 











Behind the smile...a new lease on life. 


Temps* glasses help post cataract recovery with 
their cosmetically attractive shape, their lightness, 
and their protectiveness. Clear or tinted, the excel- 
lent optics are the thinnest, least distorting of the 
temporaries — perfectly adequate for spares later 
on. Available in wide or narrow P.D. (63 to 
68mm, 57 to 62mm), bifocal or single vision. 


We invite you to try six pairs of Temps glasses, or 
six Day-Nite Paks (clear and tinted pairs together, 
economically priced). Included with each — 
Is a carrying case and a helpful booklet for 

your patient, ^I Can See Again," by Paul 
Tisher, M.D. We're sure you will be im- 
pressed by Temps glasses, a full return 
refund if you're not. Mentor Division, P” 
Codman & Shurtleff, Inc., 7 Ng 
Randolph, Mass. 02368. 






"TM © 1970 by Codman & Shurtleff, Inc. Codman M ntor 
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DIVISION 


Split personalities can have problems, ask Dr. Jekyll. 
However when two separate identities perfectly 
tuned to their individual roles join forces there can 
never be problems. You'll find no problems with 
this revolutionary new system. 








The light, bright, stereo-vision Spectacle Indirect 
Ophthalmoscope (that's fitted so easily) converts 
in seconds to a spectacle magnifier, with a remov- 
able light source and flip-up loupes. 


Split personality or marriage of the year? Either 
way you win with the Spectacle Indirect. 





KEELER 


456 Parkway, Broomall, PA 19008 


Nancys classmates wont call her names now... 





and her accommodative 
esotropia no longer 
affects her grades 


Over two years ago, Nancy showed an 
esophoria of 6 ^ at distance and an 
intermittent esotropia of 15 A at near, 
with imperfect fusion. She was put on 
PHOSPHOLINE IODIDE 0.125% O.U., 
at first once a day. This dosage regimen 
was reduced gradually to once a week. 
Orthoptic measures were employed to 
increase binocular control. Nancy now 
has an esophoria of 12 A at near, no 
tropia, and excellent stereopsis. Fusion 
is still variable for near. Vision is 20/ 20 
in each eye. She no longer requires 
eyedrops? 


for diagnosis 


One drop of PHOSPHOLINE IODIDE 
0.125% instilled in both eyes for two 
or three weeks can help determine if 
there is an accommodative basis for 
the esotropia. 


in treatment 


If there is a significant accommodative 
factor present, the continued use of 
PHOSPHOLINE IODIDE alone is often 
sufficient for treatment. 





Af surgery is necessary, postoperative 
use of PHOSPHOLINE IODIDE may help 
correct a residual deviation. 


*Case history courtesy of Orthoptic Clinic, 
Department of Ophthalmology, N.Y.U. Medical Center, 
N.Y. School of Medicine, New York, N.Y. Other children 
are professional models. 












The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 7121 





BRIEF SUMMARY 
(For full prescribing information, see package 
circular.) 


Phospholine lodide® (echothiophate iodide) 
In Management of Chronic Simple (Noncongestive) 
and Aphakic Glaucoma /Concomitant Esotropia 


Contraindications: This medication is contraindi- 
cated in acute (congestive) angle closure glau- 
coma, but may be useful in the subacute or chronic 
stages after iridectomy or where surgery is refused 
or contraindicated. It is also contraindicated in 
glaucoma associated with iridocyclitis. It should 
be prescribed only after consultation with the 
patient's internist or surgeon in the presence of 
bronchial asthma, gastrointestinal spasm, urinary 
tract obstruction, vascular hypertension, myocar- 
dial infarction, and Parkinson's disease. 
Warnings: Therapy should be temporarily dis- 
continued if (otherwise unexplainable) persistent 
diarrhea, profuse sweating, or muscle weakness 
occurs. Succinylcholine should not be used con- 
comitantly. In patients with myasthenia gravis, 
only specialists who are aware of the likelihood of 
drug interactions should employ PHOSPHOLINE 
IODIDE concomitantly with neostigmine, ambeno- 
nium, pyridostigmine, or edrophonium. 
Use in paca Not established is safe use in 
pregnancy, nor absence of adverse effects on fetus 
or on respiration of neonate. Administration in 
pregnancy requires weighing potential benefits 
against potential hazards. 
Precautions: Patients regularly exposed to pesti- 
cides of the organophospnate or carbamate class 
should be cautioned to observe all protective mea- 
sures recommended in their handling. 
Minor side effects (patient to be alerted): Initially, 
browache, dimness of vision, blurring, or ciliary 
nd conjunctival injection may occur, but usually 
disappear hae 5 to 10 days of treatment. 
Other side effects: (/oca/): Iris cysts occur occa- 
sionally in adults, but fairly frequently in children. 
Pigmented cysts of the ciliary epithelium have also 
been noted. Retinal detachment has occurred, and 
the medication should be used with extreme cau- 
tion, if at all, if there is a history of this disorder. 
It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical 
studies have shown that PHOSPHOLINE IODIDE 
therapy may be a causative factor in the develop- 
ment of lens opacities in adult glaucoma patients. 
This phenomenon is apparently (a) dose-related, 
since it has not been observed with 0.03%, but 
only with the higher strengths; (b) se/ective in 
character, since some patients have tolerated 
many years of treatment with the highest strength 
of the drug without lens changes; (c) age-related, 
since lens opacities associated with this medica- 
tion are virtually unknown in children; and (d) 
species specific, since attempts to produce com- 
parable effects in experimental animals have been 
unsuccessful. Pupillary block may develop due to 
intense miosis together with vascular congestion, 
especially in eyes with narrow angles. 

Resistance to the medication may appear in 
some patients after many months of therapy; usu- 
ally the response can be restored by changing to 
another medication for a short time. 

(systemic): Rarely, systemic effects may appear 
such as gastrointestinal spasm, nausea, vomitin 
diarrhea, increased UOS of lacrimal, salivary 
or sweat glands, tightness in the chest, brady- 
cardia, etc. Muscle weakness and one case of local- 
ized paresthesias have been reported. Lowering of 
blood cholinesterase level frequently occurs during 
long term therapy and is an indication of systemic 
absorption, not an adverse side effect. 

Antidotes: Atropine, 2 mg. parenterally; PROTO- 
PAM® CHLORIDE (pralidoxime chloride), 25 mg./ 
Kg., l.V.; artificial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% 
solution; 3.0 mg. package for 0.06% solution; 6.25 
mg. package for 0.12595 solution; 12.5 mg. pack- 
age for 0.2596 solution. [Also contains potassium 
acetate (sodium hydroxide or acetic acid may 
have been incorporated to adjust pH during manu- 
facturing), chlorobutanol (chloral derivative), man- 
nitol, boric acid, and exsiccated sodium phosphate.] 


in the management of accommodative esotropia 


Phospholine lodide 
(echothiophate iodide 
for ophthalmic solution) 





Introducing 


SWIRL CLEAN 


electric contact lens cleaner by Contique” 





the professional way to clean 
contact lenses 


Until now, the most common method. 
cleaning contact lenses has been to rub the 
between the fingers. As you know, this syste 
has three serious drawbacks: 1) it doesn't cle; 
properly; 2) it can scratch or warp lenses; 3) 
may not be sanitary. 


A new, more efficient technique 

The new Swirl Clean electric contact le 
cleaner by Contique approaches the problem 
a totally different manner: It combines tl 
cleaning power of a high-speed agitator wi 
the detergent action of Contique Cleaning Sol 
tion. The result is thorough but gentle clea 
ing—with a minimum of handling and le 
chance of lens loss. 

Swirl Clean doesn't stop there. It provid 
a convenient place to soak and store lenses E 
tween wearings. . 


Perfect for office use 


How many times have you wished for ju 
such an efficient way to clean your patien 
contacts—when you are delivering a new p: 
or after making an adjustment? 

Swirl Clean. fills this long-felt need pe 
fectly. It's compact. Easy to use. And it /oo. 
highly professional. Your patients can s: 
you've gone to the expense of securing the moa 
advanced cleaning device available to mal 
sure their lenses are clean and comfortable. 

And it takes only a few seconds to clei 
contacts with the Swirl Clean. Once you get in 
the habit, you'll wonder how you managed wit 
out it. 


Your patients will want one, too 


When they see how effortlessly you clez 
their contacts with the Swirl Clean, your ne 
contact lens wearers will want one of their ow 
to use at home. That's why it makes good bu: 
ness sense to stock a few units to sell or recor 
mend to your patients. They'll never be mo 
psychologically receptive than at the mome 








L Fill cleaning chamber 34 full with 
‘old water. Add 6-8 drops of Contique 
leaning Solution and place on base. 





3 Flip "ON" switch and run Swir 
Clean 30-60 seconds. You can see 
the lenses being swirled clean before 
your eyes. 





2 Place lenses in bottom of clearly 
marked LEFT and RIGHT baskets of 
lens holder. Close lid. Place lens 
holder on cleaning chamber. 


hey get their new contacts. It's also a good examined by anyone interested. 

vay of starting them off on a proper lens-care ; 

egimen and helping them become satisfied Complete lens care by Contique | 
learers. Used with the new Swirl Clean, Contique 


Cleaning Solution dissolves eye-irritating de- 


tead what Swirl Clean users Say posits such as mucus, oil and film. Yet it's so 





An O.D. in Knoxville, Tenn. writes: “The gentle you can recommend it with complete con- 
ompactness of this unit makes its use a pleas- fidence. Contique Soaking Solution conditions" 
re in my office." An M.D. in Bakersfield, Calif. lenses by keeping them chemically moist when 
alls Swirl Clean "a very valuable asset to our stored in the special Swirl Clean soaking dish, 
ffice." An optician in Long Beach, Calif.: "Ex- increasing wettability and wearing comfort. 
ellent method of cleaning lenses after lab Contique Wetting Solution creates a liquid cush- 
djustment.” ion between lens and eyes, makes 

Enthusiastic comments have also come in x placement smooth and easy, and 
om contact lens wearers all over the country. RN can also be used to re-wet lenses 
My vision is so much better with SOAKING during the day. 
ean contacts.” (Boston, Pa.) "| d a By This family of lens care prod- 
joy its convenience and notice M ucts from Contique can help your 
ly lenses are more comfortable." SOLUTION patients become successful, satis- 


‘ast Point, Ga.) “Cleans lenses 
J0% better than by hand." (Hyde 
ark, Mass.) "I wear lenses 16 hours 
day and find their comfort greatly 
creased." (Indianapolis, Ind.) 
These comments are on file 
Alcon Laboratories and may be 


fied contact lens wearers. Almost $6 
worth of Contique solutions are 
packed with every Swirl Clean at nc 
additional cost. For more informa- 
tion about the new Swirl Clean and 
other Contique products, call your 
optical wholesaler today. 


'TICAL PRODUCTS DIVISION, ALCON LABORATORIES, INC., P.O. BOX 1959, FORT WORTH, TEXAS 76101 





Indications: Relief and manage- 
ment of nonpusulent Blepharitis and 
Conjunctivitis. 

Dosage: Initially, 1 or 2 drops 
placed in the conjunctival sac every 
hour until improvement occurs. 

Thereafter, 1 or 2 drops 2 to 4 
times daily. 

Composition: 

Prednisolone-21-phosphate 

SN AcseÉniaxorecutaee 0.2596 

(Equivalent to Prednisolone 0.296) 

Sulfacetamide sodium ....10.0% 


Phenylephrine HCI ...... 0.12596 
Methylparaben .......... 0.0296 
Propylparaben .......... 0.00596 


In a stabilized aqueous solution 
containing sodium thiosulfate and 
*SMP-68 (a combination of polyoxy- 
propylene compound and polysor- 
bate 80). 


Effectiveness: The antibacterial 
spectrum of Vasocidin is particularly. 
effective agairst the gram positive 
pyogenic cocci; E. coli, N. gonor- 
rhoeae, Koch-Weeks bacillus and 
other bacteria susceptible to sul- 
facetamide. Because Vasocidin is a 
true solution, dosage is uniform and 
each drop is free of any irritating 
particles. The Vasocidin vehicle en- 
hances the dispersion of active com- 
ponents. Sulfacetamide combats a 
wide range of pathogens; predniso- 
lone reduces inflammatory reaction; 
phenylephrine relieves hyperemia. 
Local effects of active therapeutic 
agents appear to be prolonged by 
phenylephrire-induced vasocon- 
striction. 


Caution: Federal law prohibits dis- 
pensing without prescription. 


Contraindications: Steroids are 
contraindicated in dendritic ulcers 
(herpes simplex), vaccinia, varicella | 
and most other viral diseases of the | 
cornea and conjunctiva, as well as 
in fungal and tubercular ocular dis- 
ease. Contraindicated in the treat- 
ment of purulent conjunctivitis or 
blepharitis. Should not be used by 
persons with narrow-angle glaucoma 
or those sensitive to sulfonamides. 
If irritation persists or increases, dis- 
continue use and consult physician. 


Side Effects: Extended use of topi- 
cal steroid therapy may cause in- 
creased intraocular pressure in 
certain individuals. It is advisable 
that intraocular pressure be checked 
frequently. Ir those diseases caus- 
ing thinning of the cornea, perfora- 
tion has been Known to occur with 
the use of tapical steroids. 

Vasocidin is sterile when pack- 
aged. To prevent contaminating the 
dropper tip and solution, care should 
be taken not to touch the eyelids or 
surrounding area with the dropper 
tip of bottle. Keep container tightly 
closed. 


Supplied: Plastic dropper-tipped 
vials, 5 cc. 
Smith, Miller & Patch, Inc. 
401 Joyce Kilmer Avenue 
New Brunswick. N.J. 08902 





Its lousy feeling 
towoke up iñ the mórnino 
with your eyelids 
Stuck together. 


No medication residue with Vasocidin. 
Nothing to wash away in the morning. 
It's an antibacterial, steroid, decon- 
gestant combination in true solution. 
Works fast because it disperses fast. 
Helps relieve nonpurulent blepharitis 
and conjunctivitis more effectively. 
Starts the day right. 


Vasocidin 


a clear solution thot isnt sticky 










As you may be aware, the first sign of 
deterioration in a product containing 
epinephrine is a color change. . . reddish- 
brown or “yellowing.” Each clear crop of 
PE* Ophthalmics is its own proo of 
stability...as also evidenced in clinical 
studies involving unrefrigerated 
shelf life, temperature changes 
and exposed-to-air studies 
simulating patient use. Proven 
shelf life, over 3 years (for 
maximum assurance, vials are 
date-coded on a 2 year basis). 
No change in clarity or potency 
was evidenced in any tests. 

The crystal clarity of every drop 
assures your patient full thera- 
peutic effect, first drop to last. 





PE* Ophthalmics provide simple 
one-solution treatment of open argle 
glaucoma... eliminating patient error, 
assuring the physician exact evaluation 
of therapy. Available in 5* strengths, in 

15cc color-coded vials, nationwide and 


in Canada. 

*Pilocarpine Hydrochloride 1%, 2%, 3%, 4%, 3% with Epinephrine Bitartrate 

1% (V2 96 Epinephrine Base). PE R SON ( 
Contraindication: Narrow angle glaucoma. Precautions: Use with COVEY IN( 
caution in unverified glaucoma and hypertension. If irritation or 236 SOUTH VERDUGO ! 


sensitization occurs, discontinuance may be necessary. GLENDALE, CALIF. 91 


With the AO Ultramatic Phoroptor, you save 
: time and simplify refracting technique every 
Wi ith the AQ time you turn the dial. The secret: synchroniza 
° tion. The Cross Cylinder Loupe is synchronize 
Ultramatic Phoroptor so that it rotates automatically to a correspondi: 
k axis—every time you change the correcting 
you take cylinder axis. This feature alone eliminates 
d p numerous cross cylinder axis settings, saves 
one rea Ing, valuable time. And when the axis check test 
once, completed you make only one reading, once 


The AO Ultramatic Phoroptor makes refraction 


LI 
with one scale. easier for you—through synchronization. 


Turn the page for more. 





W AMERICAN OPTICAL 
"cQ CORPORATION 
BUFFALO, NEW YORK 14215 





A converzing lens system 
is also exclusive with 
the AO Ultramatic Phoroptor. 


One of the major features of the Ultra- to facilitate comprehensive testing in 

matic Phoroptor is its exclusive Fu - Vue the shortest time. 

convergence lens system, for preci-ion High-contrast scales are another time- 
measurement in near as well as dicance saving convenience. Large and easy to 
testing. This Ful-Vue convergence is read, they re legible even in soft 

easy to operate and provides the iceal illumination. 

near-test conditions for your patients. Ask your AO Representative for more 
The patient looks through the opacal information about the AO Ultramatic 
centers of the instrument lenses, imsur- Phorc ptor. 


ing overlapping fields and the wicest 


field of view. In addition, ten mos--used (o AMERICAN OPTICAL . 


auxiliary lenses (plus 2 open apert.ires) ® CORPORATION 


in each side offer an unmatched caoice BUFFALO, NEW YORK 14215 





We're not 
satisfied with 
just being first. 


Our researchers are still creating more 
firsts for your contact lens patients. 














CLENS" The first cleaning solution specifically designed for use by the 
patient. Rinses rapidly from the lens, removing films and deposits 
by its thorough cleansing action. 


SOACLENS"" The first combination soaking-wetting solution adjusted to the 
proper pH, eliminates necessity for application of separate wetting 
solution, and allows insertion of lens directly from a Soaclens 
bath. 








ADAPT " The first cushioning solution. Effectively reduces lens sensation 
and over-awareness. Ideal during adaptation and for chronic prob- 
lem cases. Helpful, too, in providing extra comfort for well- 
adapted wearers. 





Write for literature and clinical samples: 


Burton, Parsons & Company, INC. wanutacturers of Ethical Pharmaceuticals Since 1885 
8g WASHINGTON, D.C. 20027 m MONTREAL, P.Q., CANADA æ MUNICH, GERMANY 





en epinephrine 
Is indicated for 
the management of 
chronic simple 
(open-angle) glaucoma 


Enitrate 


BRAND OF 


epinephrine 
bitartrate 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 

Epitrate" (epinephrine bitartrate) 

For management of chronic simple (open-angle) glaucoma 

Description: A m: aqueous solution of levorotatory epinephrine bitartrate 
2% (equivalent to 1.1% base), it is stable, retains its potency throughout use, 
ond requires no vicies It has a low surface tension 

Action: Intraocular pressure is lowered by reducing the rate of aqueov: 








formation. Improvement in outflow facility is also observed in certain cases 
following prolonged therapy 

Indications: Useful in management of chronic simple (open-angle) glaucoma, 
either alone or in combination with miotics. In selected cases, it may also 

be used with carbonic anhydrase inhibitors. 

Contraindications: Prior to peripheral iridectomy, an epinephrine preparation 
is contraindicated in eyes that are capable of angle closure since its relatively 
weak mydriatic action may, nevertheless, precipitate angle block. Gonioscopy 
should be carried out on all patients before initiating therapy. 

Warnings: Topical use of epinephrine in any form should be interrupted prior 
to general anesthesia with certain anesthetics such as cyclopropane or 
halothane which sensitize the myocardium to sympathomimetics 
Precautions: EPITRATE (epinephrine bitartrate) should be used with cautior 
the presence of hypertension, diabetes, hyperthyroidism, heart disease, and 
cerebral arteriosclerosis because of the possibility of systemic action 
Adverse Reactions: As with other epinephrine solutions, transitory stinging on 


T2 
L| 


initial instillation may be expected. Headache or browache frequently occur 
on beginning EPITRATE therapy, but usually diminish as treatment is continued, 
Conjunctival allergy occurs occasionally. Pigmentary deposits in the lids 
conjuncliva or cornea may occur after prolonged use of epinephrine eyedrops. 
In rare cases, maculopathy with a central scotoma may result from the use of 
topical epinephrine in aphakic patients; prompt reversal generally follows 
discontinuance of the drug. Systemic effects have occasionally been reported, 
such as: palpitation, tachycardia, extrasystoles, hypertension, trembling, 
sweating, and pallor. 

Dosage and Administration: | drop, with frequency of instillation being 
individualized, from every two or three days to twice daily. More frequent 
instillation than one drop four times daily does not usually elicit any further 
improvement in therapeutic response. 

How Supplied: No. 1015—EPITRATE—ophthalmic solution of epinephrine 
bitartrate 2% (equivalent to 1.1% base). [Also contains chlorobutanol (chloral 
derivative) 0.5%, methylaminoaceto pyrocatechol HCI, sodium bisulfite, 
sodium chloride, polyoxypropylene-polyoxyethylene-diol, and disodium 
edetate.] Package containing 7.5 cc. bottle with separate dropper-screw cap 
attachment. 

quias, The Ophthalmos Division 

| «€ AYERST LABORATORIES 

| ^ | New York, N.Y. 10017 7141 





AMERIC^N JOURNAL OF OPHTHALMOLOGY 


BRITISH JOURNAL OF OPHTHALMOLOGY 


This Journal publishes original articles on every aspect of the ophthalmo- 
logical sciences by practising ophthalmologists and research workers all 
over the world. While welcoming reports on experimental work, the 
editors nevertheless »ay special attention to the practical problems of 
eye disorders and th-ir treatment, to give as much help as possible to 
ophthalmic surgeons and all concerned with clinical ophthalmology. All 
articles are in Englis- and carry summaries wherever appropriate. 

Book reviews, shorte notes, and correspondence also appear at frequent 
intervals. 


Published Monthly Annual Subscription $26.50 


OPHTHALMIC LITERATURE 


OPHTHALMIC LITERATURE is the key to virtually all published 
information on ophttalmology. Each issue consists of carefully prepared, 
informative abstracts in English of relevant articles in medical and 
scientific journals throughout the world; each abstract is classified under 
one of forty specific headings, with cross references where necessary. 
Summaries of new Sooks and new editions on the subject are included 
under the appropricte headings. An author index is also included in 
each issue. 


In its comprehensiceness OPHTHALMIC LITERATURE is unique 
among abstracting jcurnals in the world. 


Six issues a year, pus index Annual Subscription $26.50 


These two world famous ophthalmic journals can be ordered 
at the special corabined subscription rate of: $45.50 


Subscriptions in the United States can be ordered through the BRITISH 
MEDICAL JOUR™AL, 80 Brighton Avenue, Boston, Mass., 02134. 
Subscriptions for a! other countries should be ordered direct from the 
Subscription Manager. 


BESTISH MEDICAL JOURNAL, B.M.A. House, 
Tavistock Square, London, WCIH 9JR, England 
or "hrough any leading subscription agent or bookseller 








à the measure of success... 


' orally effective, potent carbonic 
anhydrase inhibitor 






adequate oral electrolyte intake 


Mus ə will also contribute to hypokalemia. 
' onset of action usually withinan BY § pi Digitalis therapy may exaggerate 
hour; maximal effectis observed Wi i Re metabolic effects of hypokalemia 
in two to four hours Yos 5 SA especially with reference to myo- 
' lowered intraocular pressure is pi ; As cardial activity. Hypokalemia may 
often maintained for six to twelve um | ku be treated by use of potassium 
hours rige d [a chloride or giving foods with a high 
| usually most successful when given WR X ie potassium content. A close check on 
in conjunction with miotics JE cdd electrolyte balance, blood pH, and 
Compared to other carbonic an- V b 27 blood gases should be kept during 
hydrase inhibitors, DARANIDE has W% $ d therapy. Use with caution in severe 
a lesser propensity for causing meta- E% A NE respiratory acidosis or in the presence 
bolic acidosis. Please note, however, Vz: 3 ES of chronic pulmonary infection; discon- 
that this and other side effects asso- Wà E! S tinue if blood pH falls below 7.20. As 
‚ciated with carbonic anhydrase in- Ka & HÀ 















hibitors may occur. 
Contraindications: To avoid blood pH 
decreases below 7.20, do not use if 
arterial pCO, greater than 63 mm Hg; 
hepatic insufficiency; renal failure; 
adrenocortical insufficiency; hyperchlor- 
emic acidosis; conditions in 
which sodium and/or potassium 
serum levels are depressed. 
Should not be used in patients 
with severe pulmonary ob- 
struction who are unable to 
increase their alveolar ventila- 
tion since their acidosis may be 
increasedtothe pointof narcosis. 
Warning: Should not be used in 
women of child-bearing age or in 
pregnancy, especially during the 
first trimester, unless the benefits 
to be expected outweigh potential 
adverse effects. 
Precautions: Potassium excretion is 
increased and hypokalemia may develop 
with brisk diuresis, when severe cirrhosis 
is present, or during concomitant use o 
steroids or ACTH. Interference with . 


with other carbonic anhydrase inhib- 
S itors, agranulocytosis, thrombocytopenia, 
Ed or renal calculi are possible. 
$ Adverse Reactions: Side effects (char- 
acteristic of carbonic anhydrase inhib- 
itors) may include gastrointestinal 
disturbances (anorexia, nausea, 
vomiting), constipation, urinary 
frequency, mild skin eruptions, 
pruritus, headache, weakness. 
nervousness, globus hystericus. 
sedation, lassitude, depression, 
confusion, disorientation, diz- 
ziness, ataxia, tremor, tinnitus, 
paresthesias of hands, feet, tongue. 
If they occur, reduce dosage or 
discontinue drug temporarily. 
Supplied: Tablets containing 50 mg di- 
chlorphenamide each, in bottles of 100. 
For more detailed information, 
consult your MSD representative 
or see the Direction Circular. 
Merck Sharp & Dohme, Division of 
Merck & Co., Inc., West Point, Pa. 19486 





MSD merck SHARP & DOHME 


...in the oral management of pau 


DARANIDE 


LDICHLORPHENAMIDE | MSD) <= 


TABLETS, 50 mg 
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‘In Your OLR... 

have the added protection 
and convenience 

of Dropperettes' 


Both contents and container are sterile inside and out—virtually no 
chance of contamination from the dispensing unit itself. C] You'll find 

. the DROPPERETTE easy to handle... with an extended spout and 
accurate drop control. O Less chance for drug mix-ups in your O.R.: 
each DROPPERETTE is boldly marked with drug name and strength... 
color coded caps for extra assurance, O Realistic quantity of 
medication for your O.R. 


Ü 





v 


Order a supply of DROPPERETTES for use in your O.R.: nine frequently 
used ophthalmic formulations are available in this unique drug 
delivery system. 


ARGYROL® S.S. 20% (1 cc.) Z ATROPISOL® (1 cc.) (Atropine Sulfate) 0.5%, 1%, 

2% / EPINEPHRINE 1:1000 (1 cc.) (as the hydrochloride) / FLUORESCEIN SODIUM 
2% (1 cc.) HOMATROPINE HBr (1 cc.) 2%, 5% / PHENYLEPHRINE HCI 10% 

(d cc.) Z PILOMIOTIN? (1 cc.) (Pilocarpine HCI) 176, 275, 4% / SULFACETAMIDE 


SODIUM 10% (1 cc.) / TETRACAINE HCI 0.5% (1 cc.) 7 | 


NOW YOU CAN PERFORM OFFICE SURGERY, INDIRECT 
OPHTHALMOSCOPY AND GONIOSCOPY ON ONE EXAMINING 
TABLE BY ADDING MODULAR ACCESSORIES TO MEET YOUR 

OWN INDIVIDUAL NEEDS. 


FROM DA-LAUR 


World s most 
Versatile Ophthalmic 
e uita er 


e Heavy anodized aluminum 
construction 

e Tarnish resistant, lightweight, but 
extremely stable and durable 

e 4-inch rubber wheels roll freely 
with heaviest patients, yet lock 
securely when desired. 
Legs adjustable to compensate 
for uneven floors 
2" thick solid foam rubber mattress 
covered with durable, washable 
Ebony Black vinyl material. Other 
colors to order 
Standard Dimensions: 34" high x 
76" long x 24" wide. Other sizes 
made to order. 


OPTIONAL ADD-ON ACCESSORIES 


Formica Roll Out Storage 
Compartment No. 110 interior 
lined with washable plastic 
laminate. 17%” wide, 9" deep, 
22" long 

Formica Instrument Shelf No. 120. 
Raises to level of patient's eye. 
Swings under table when not 

in use 

Electric Transformer System 

No. 130. Exclusive Da-Laur 
smoothly variable voltage control 
system assures satisfactory 
examination. Has proper 
connections for your instruments. 
System has pilot light... . is 
fused and grounded 


D Universal Overhead Projection 
For ful! details Fixation Light No. 140 
SIM DONH eR Iia d1alll E Steel Step Stool No. 170. Bright 


can gr whee chrome finish. Non-skid rubber 
top and rubber-tipped feet 


DA-LAUR INCORPORATED 


Designed by Ophthalmolegists for Ophthalmologists 
DEPT. J, 75 A SPRING STREET e WEST ROXBURY, MASS. 02132 e (617) 323-6442 
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TWISTGRIPS 


New Wilson Twistgrip permits injection 
through three-pronged fixation ring. 
Other Twistgrips available are: insulated 
straight and right angle for marking 
sclera with diathermy and regular with 
miniature hooks for scleral fixation. 





j LACHRYMAL PROBES 


New irrigating probe allows option of 
flushing while probing. All probes are 
stainless steel with special grips. 





ELECTRIC 
RUSTRINGREMOVER 
e Effectively and quickly removes foreign 


material with a scraping action that will 
not perforate the cornea. 





MEDICAL INSTRUMENT RESEARCH ASSOCIATES INC. 
150 CAUSEWAY STREET, BOSTON, MASS. 02114 © TEL. 617/523-5031 


| 
| 
Please send the following instruments: A | 
C] #MW84 Twistgrip (2 $25 O £MWe4A Insulated Twistgrip, straight (2 $30 | 
O #MW84B Insulated Twistgrip, angled @ $30 
[] #MW84C Wilson's Twistgrip, 3-pronged @ $55 O #MW65 Set of Lachrymal Probes, .5, .8, 1.0 mm @ $25 | 
[] #MW66A Irrigating Lachrymal Probe, .5 mm @ $25 O #MW66B Irrigating Lachrymal Probe, .8 mm (9 $25 | 
O £MW66C Irrigating Lachrymal Probe, 1.0 mm (2 $25 [O #MW85 Electric Rustringremover @ $75 | 
Please send descriptive O Light Coagulator MF1000 [] S P Ophthalmoscope OS-700 
literature on: [] Implants for Retinal Detachment (J Transilluminator with Gonioscopy | 
| 
| 
| 
| 
| 
| 
| 





Surgery and Goniotomy Lenses 
O S P Ophthalmoscope Stand #0S-150 O Transistor Diathermy TR2000 
Name Title 
Hospital or Clinic — — — 


Address 
————————MÀM 


City State 
Zip 








Phone ee a 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
= 








Hooves pound 
Dust flies 
Eyes weep 


Back at the ranch, he'll need Vasocon-A. Long-acting vasoconstrictor- ~ 
decongestant, antihistamine combination. Rides herd on burning, itch- ` 
ing, watering eyes, even for the toughest cowpuncher. 

Recuces conjunctiva! hyperemia in minor eye irritation and occular al- 
lergie:. Helps after contact lens insertion and removal. .Vasocon-A. 
Keep: them on the trail. 

CAJTION: Federal law prohibits dispensing without prescription. 
See package insert before prescribing. 

COMPOSITION: Naphazoline HCl, 0.05%; antazoline phosphate, 
0.5% boric acid, 1.2%; sodium carbonate anhydrous; sodium chloride; 
pherslmercuric acetate (preservative) 0.002%. 

SEDE EFFECTS: Except for transitory stinging, side effects have 
rarely been encountered. 

CONTRAINDICATIONS: Should not be used by patients with narrow 
angle glaucoma. If irritation persists or increases, patient should be ad- 
vised to discontinue us» and return to physician. 

SUPPLIED: 15 cc plastic dropper-tip vials. 


Smitt, Miller & Patch. Inc. ° 
Vaso con-A 








New York, N.Y. 10010. 
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COVELLI CRYOEXTRACTOR = 


FOR CATARACTS 






Now available... 





NO MORE ACCIDENTAL ADHESIONS! 


ONCE YOU GRASP THE LENS, AT NO TIME DOES THE IRIS OR ANY OTHER TISSUE ADHERE TO THE 
PROBE, EVEN WHEN THERE IS DIRECT CONTACT!. THIS EXCEPTIONAL ADVANTAGE IS DUE TO 
ITS SPECIALLY DESIGNED TIP. 





OTHER IMPORTANT ADVANTAGES: 


B Thin tip (2.75 mm.) with special shave for better visibility. 


Light weight (11 g.) Just like your sall pen. 

Heat - resistant, so it can be autoclaved repeatedly. 

Durable, it can be used a great number of times. 
Rechargeable, uses gas ""FREON" 12; commercially available. 


Low price. 


Ref. : Covelli B Am. J. Ophth., 69:3. 1970 
Presented at the VII Pan. Am. Congr. Dphth., Bogota, 1971 


*Reg'd Trademark E. I. DuPont 


| 1205 Market Street Adieu 
|l Parkersburg, West Virginia, 





I Flease send me 
I ADDITIONAL LITERATURE 


1 Now 

‘Alcon makes 
accurate 
ttonography 


easy to do 
in your office 


ý 
s S e a d UE S sw cU ^ M. x 
SN SNR Se iss A 
UU WS Ede ut 





ALCON introduces the EDT-1037"—the first electronic 
digital tonograph and automated recorder. Only 

the EDT-103 provides accurate, simplified tonography for 
routine office use. And any member of your staff can 

be trained to use it in less than half an hour. 


easy to read: 
direct digital display of tonometric scale readings 
conveniently...at tonometer head 


easy to operate: 

self-activating recorder, automatically controlled and timed 
permanent patient record on "fan-fold" strip chart 

automatic chart drive—maximum accessibility for easy loading 





easy to maintain: 
self contained tonography system is compact, lightweight, 
portable, in its own carrying case 


all solid state circuitry 
carries a one-year warranty, easily serviced Bn 
meets or exceeds all requirements of Specification 5 


Write for additional information, or to have our representative arrange A new dimension in the detection and 
for a personal demonstration. management of glaucoma — 


Surgical Products Division, Alcon Laboratories, Inc./ P.O. Box 1959, M Fort Worth, Texas 76101 


A 


Announcing two new designs one 


CONFORMASPHERIG: «c ELLIPCSEE)-CON. 


ASPHERIC CORNEAL LENSES 


ARE WE NUTS? Imagine . . . we're advertising a NEW corneal lens design 
when everyone's interested in soft lenses! 


WE HAVE OUR REASONS! First, soft lenses are in a transition phase. 
(It may be 12 to 18 months before everyone may fit soft lenses.) Also, the new 
soít lens materials are not expected to solve all contact lens needs nor to 
completely replace the hard lens. 


THE PUBLIC MUST BE SATISFIED! Aspheric designs will challenge 


soft materials for future comfort and fitting simplicity. In fact, aspheric lenses will: 


1) Eliminate peripheral flare without gimmicks. They furnish a wider, brighter 
peripheral field of visiom. 


2) Assured reproductibility! A distinct advantage over convential sperical curves. 


3) Their gentle, more evenly distributed bearing areas minimize corneal changes 
and spectacle blur problems. 


When properly managed, aspheric leases will increase patient comfort and 
decrease fitting time. 


ASPHERIC LENSES COST LESS! Aspheric lenses cost less than soft 


lenses. And, in these inflationary times, you'd better believe that this is meaningful. 


ASPHERIC LENS VERSATILITY We have two aspheric corneal lens + 


designs: 


1) CONFORM-ASPHERIC:— aspheric values replace the conventional spherical 
) 


peripheral curve (s). Can be used with any existing fitting philosophy (spherical or 
toric base curves). 


» ELLIPGEE)-CON. 


an ellipsoidal central curve and an aspheric bevel. 





LEARN HOW to use Aspheric Corneal Lenses. 
Send for fully illustrated brochure . . only $1. 


T. gi o AVENES EEE, copies of “Aspheric Corneal 





P.0. BOX 623, NORFOLK, VIRGINIA 23501 187 WESTMINSTER ST., PROVIDENCE, R.I. 02903 
P.0. BOX 6552, COLUMBUS, OHIO 43209 701 ST. PAUL ST., BALTIMOFE, MD. 21202 


Lenses" @ $1. each. Total enclosed $................. 


PAYMENT MUST ACCOMPANY ORDER 
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When fitting contact lenses: to guard 


against the risk of infection /7 inherent in 
the use of sodium fluorescein solutions, stain 
eyes with sterile Fluor-I-Strip-A.T. 
No excess fluorescein to stain the 





conjunctiva at the temporal side. For all these 
benefits: Specify Ayerst 


FLUOR-I-STRIP*A. T. 
(sodium fluorescein) 


STERILE OPHTHALMIC APPLICATORS. 





Each applicator contains notless sorbate 80, boric acid, potassium 
than 1.0 mg. sodium fluorescein chloride, and sodium carbonate. (<= 
—provided by precise impregna- Supplied: No. 1048—Boxes of 
tion with a solution of sodium 100 envelopes, each envelope 
fluorescein and 0.5% chlorobu- — containing 2firm sterile applica- Hac sig pease Division 


id T LABORATORIES 
tano! (chloral derivative), poly- — tors—one for each eye. New York, N.Y. 10017 7047 
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DMV Contact Lens Remover 





ACTUAL SIZE 


The NO STEETCH Method of Contact Lens Removal 


So simple, so far su»erior to the manual method of stretching the eyelids, 
that every one of your patients should use this procedure for removing 
contact lenses. Just he wetting of the cup and a gentle touch to the lens 
does it. Complete with carrying case, as shown. 


Colors: Yellow, Pink, White, Avocado and Aqua 


Avaiiable from your ceniact lens laboratory 





OVERSEAS OUTLET: 
Willi Ott 
Kontaklinsen 
Stauffacherstrasse 5 
8004 Zurich, Switzerland 


DMV Contact Lens Company 


BOX 2829 ZANESVILLE, OHIO 43701 
PHONE: (614) 452-4787 






Most ophthalmic solution: 
start out sterile. E ni 
the OCUMETER* 
helps this one 
stay that way. 













OCUMETER 
helps steroid 
solution stay sterile 
by eliminating a major 
cause of contamination 
—the eye dropper. 
Sterile, highly stable 


Ophthalmic Solution 


DECADRON"* 


Phosphate 
(Dexamethasone Sodium 


Phosphate|MSD) 


0.1% Dexamethasone 
Phosphate Equivalent 


for mild acute iritis 
and nonpurulent 
conjunctivitis 

For prescribing information, 
please see next page. 


for mild acute iritis and nonpurulent conjunctivitis 


Not all steroid ophthalmic solutions 
stay sterile during the days and weeks of 
therapy. But this one is more apt to— 
Ophthalmic Solution DECADRON 
Phosphate (Dexamethasone Sodium 
Phosphate, MSD) in the OCUMETER* 
eliminates a common source of contami- 
nation—the eye dropper. 

Uniform dosage, drop after drop 

Each drop of Ophthalmic Solution 
DECADRON Phosphate contains the 
same dosage of steroid. And, with a gentle 
squeeze, the OCUMETER measures out 
one drop at a time. So your patient 
can conveniently get the steroid dese you 


want her to have, wherever she is. 


Each cc. contains dexamethasone sodium phosphate 
equivalent to 1 mg. (0.1%) dexamethasone phosphate. 
Also available as DECADRON® Phosphate Ophthalmic 
Ointment (0.05%) ; and as NeoDECADRON?" Ophthalmic 
Solut:on containing dexamethasone sodium phosphate 
equivalent to 1 mg. (0.1%) dexamethasone phosphate and 
neomycin sulfate equivalent to 3.5 mg. neomycin base in 
each ec.; and NeoDECADRON?"* Ophthalmic Ointment, 
containing dexamethasone sodium phosphate equivalent 
to 0.5 mg. (0.05%) dexamethasone phosphate and neomy- 





sterile, highly stable 


)phthalm:c Solution 


DECADRON  Phosph:te 


Dexamethasone Sodium 


'hosphate MSD) 


ONTRAINDICATIONS: 
IECADRON and NeoDECADRON 
hould not be used in the 

resence of infectious tuberculous 
sions of the eye, chickenpox, 
arly acute herpes simplex, 
accinia, the early acute stages of 
10st viral diseases of the cornea 
nd conjunctiva, acute purulent 
ntreated infections of the 
onjunctiva and lids, suspected 
cular or aural fungal infection, 
erforated ear drum. Sensitivity 

2 components is also a 
ontraindication. 


RECAUTIONS: DECADRON: Like 
Il adrenal corticosteroids, may 
ometimes mask, activate, or 
nhance incipient infection. 
/henever possibility of infection 
xists, suitable antibiotic agents 

r a steroid-antibiotic preparation 
such as NeoDECADRON) should 
e considerec. If infections do not 
espond promptly, therapy should 
e discontinued until the infection 
as been adequately controlled 

y other measures. 


ystemic side effects may occur 
rith extensive use of steroids. 
'arely, ocular herpes simplex has 
een reportec in patients 
eceiving adrenocortical steroids 
ystemically or locally in the eye 
or other conditions. 


cin sulfate equivalent to 3.5 mg. neomycin base per gram. 


As with other corticosteroids, 

inc eased intraocular tension can 
foliow extended local use (1-2 
weeks or more) of dexamethasone 
socium phosphate. Since 
inc-eased intraocular tension can 
lead to loss of vision, this 
possibility should be kept in mind 
anc topical administration used 
only under adequate tonometric 
surervision, particulerly in 

pat ents known to have glaucoma, 
or whose family histcry includes 
glaucoma. 


In those diseases causing thinning 
of -he cornea, perforation has 
been known to have eccurred with 
the use of topical steroids. 
Reoorts in the literature indicate 
thet, rarely, protracted use of 
torical corticosteroics in the eye 
may be associated with the 
development of posterior 
subcapsular cataracts. Hereditary 
and degenerative eye diseases in 
gemeral do not show any response 
to treatment with these 
preparations. 


Sti bborn cases of arterior 
secment eye disease may require 
systemic adrenocort cal hormone 
therapy. When the deeper ocular 
strictures are involved, systemic 
therapy is necessary. 


NeoDECADRON: A few individuals 
may be sensitive to one or 

more of the components of . 
NeoDECADRON., If any reaction 
indicating sensitivity is observed, 
discontinue use. Sensitivity to 
neomycin may occasionally 
develop, especially when it is 
applied to abraded skin. Some 
reports in the current literature 
point to an increase in the number 
of persons sensitive to neomycin. 


Use of any antibiotic agent may 
result in overgrowth of fungi or 
other organisms not susceptible 
to the antibiotic, necessitating 
prompt medical attention for such 
new infections. 


As the safety of topical steroids 
during pregnancy has not been 
confirmed, they should not be 
used for extended periods during 
pregnancy. 


For more detailed information, 
consult your MSD Representative 
or see the Direction Circular. 
Merck Sharp & Dohme Division of 
Merck & Co., Inc., West Point, 

Pa. 19486 


MSD MERCK SHARP & DOHME 





ADVANCES IN | OPHTHALMOLOG 


Q Vew! MANAGEMENT OF DIABETIC Q "ew 2nd Edition! EYE SYMPTOMS IN 


RETINOPATHY: A Stereoscopic Presenta- 
tion. For the first time in book form, full- 
color stereophotographs demonstrate the pa- 
thogenesis and various changes that can occur 
in the retina of a diabetic patient. This 
includes “comprehensive material on the ap- 
pearance and management of micro- 
aneurysms, hemorrhages, exudates, and blood 
vessel changes. Each lesion is illustrated as it 
appears before treatment, immediately after 
treatment, as well as months and even years 
later. You'll especially welcome the up-to-date 
details on current treatment methods which 
employ xenon and argon photocoagulation. 
Other timely discussions encompass pituitary 
ablation and scleral buckling in retinal detach- 
ment. Throughout, the authors emphasize 
case selection, and suggest which types of eyes 
should be treated and what therapy is most 
effective. By EDWARD OKUN, M.D.; GLEN 
PAUL JOHNSTON, M.D.; and ISAAC 
BON!UK, M.D. October, 1971. Approx. 208 
pages, 875" x 11”, 315 illustrations and 112 
full-color stereoscopic views on 16 View-Mas- 
ter 9 reels and a View-Master 9 compact viewer. 
About $50.75. 


BRAIN TUMORS. The definitive work in this 
specialized area, this new revision is an un- 
matched correlation of ocular symptoms with 
the recognition and localization of brain 
tumors. Updated in light of current progress, 
this comprehensive study describes methods 
for the neuro-ophthalmologic examination, 
evaluates symptoms of general and localizing 
significance, and discusses differential diag- 
nosis. By ALFRED HUBER, M.D.; edited and 
new material translated by FREDERICK C. 
BLODI, M.D. July, 1971. 392 pages, 6%” x 
9%”, 233 illustrations. $32.50. 


© vew 2nd Edition! THE OPHTHALMIC AS- 


SISTANT: Fundamentals and Clinical Prae- 
tice. This clear explanation of procedures and 
their scientific rationale can help your assis- 
tants increase office efficiency and upgrade 
the quality of patient care. This updated new 
edition remains the on/y reference written 
specifically for their level of knowledge. By 
HAROLD A. STEIN, M.D., M.Sc.(Ophth.), 
F.R.C.S.(C); and BERNARD J. SLATT, M.D., 
F.R.C.S.(C). September, 1971. 484 pages, 7” 
x 10”, 754 illustrations. $22.50. 


Return this card for FREE 30-day examination! 


POSTAGE WILL BE PAID BY 


BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 






FIRST CLASS 
PERMIT No.135 
ST. LOUIS, MO. 











The C. V. MOSBY Company 
3301 Washington Boulevard 


St. Louis, Missouri 63103 


Consider the value of these helpful new 
references in your own practice! 


D New 3rd Edition! THE VISUAL FIELDS: Æ Textbook Qe REVIEW OF REFRACTION. Use this convenient 


and Atlas of Clinical Perimetry. Thoroughly revised, this 
helpful guide clearly describes and demonstrates exami- 
nation of the visual fields and interpretatior-of defects. 
By David O. Harrington, A.B., M.D., F.A C,S. June, 
1971. 412 pages, 634" x 934", 341 illustrawons and 9 
color plates. $21.50. 


5) New Volume XII! System of Ophtalmology: 
NEURO-OPHTHALMOLOGY. Clinically omented, this 
definitive study explores the complex interr-lationships 
of eye and brain, By Sir Stewart Duke-Elde.. G.C. V.O., 
F.R.S.; and George |. Scott, C.B.E., F.R.C.&, F.R.C.P., 
F.R.S.(Ed.) May, 1971. 1,018 pages, 6%” « 9%”, 830 
illustrations ard 12 color plates. $54.50. 


D vew! SYMPOSIUM ON HORIZONTAL OCULAR DE- 
VIATIONS. Dealing in depth with diagnosis and 
management of both esodeviations and exodeviations, 
15 distinguished specialists discuss clinicady oriented 
topics. Edited by Donelson R. Manley, M.D. July, 1971. 
249 pages, 6%” x 9%”, 169 illustrations. $2€.50. 


D vew! THE FIRST CONGRESS OF THE INTERNA- 
TIONAL STRABISMOLOGICAL ASSOCIATION. 
Twenty papers and three symposia report +1 contribu- 
tors’ authoritative views on recent advances in concept 
and technique. Edited by Peter Fells, M.A., M.B., 
B.Chir., F. R.C.S., D.O. May, 1971. 328 pages, 7” x 10”, 
illustrated. $29.50. 


D) vew! MANUAL OF TONOGRAPHY. Tais practical 
working guide details clinical use and inte pretation of 
tonography. Painstaking discussions outline every step 
from patient preparation to final review, elear!y corre- 
lating tonographic findings and clinical fe tures of the 
glaucomas. By Robert C. Drews, M.D. May, 1971. 142 
pages, 6%” x 9%”, 89 illustrations. $13.75. 


D) ew! SYMPOSIUM ON STRABISMUS: Transactions of 
the New Orieams Academy of Ophthalmslogy. Seven 
noted panelists examine such topics as a simplified 
approach to diagnosis, surgical treatment of persistent 
squint, treatment of functional amblyepia, use of 
plastics and adhesives in strabismus surge y. February, 
1971. 438 pages, 634" x 934", 254 illustrawons. $34.50. 


If coupon has been removed, order from The C. V. MOSBY Company, 3301 Washington,St. Louis, Mo. 63103 


Only YOU can determine, after 
careful cover-to-cower examina- 


THE tion, whether a particular book 

can benefit you in “our practice, 

MOSBY Therefore, each bæk listed here 

= - may be ordered œ 30-day ap- 
GUARANTEE D proval. If any bcok does not 
SATISFACTION live up to your expectations, 


merely return it The C. V. 
Mosby Company within 30 days 
of shipment for full refund or 
credit. 





M.D. 





Address —— .  .—— ———— —— x 





City 


ey 1 





handbook to review and update your knowledge of this 
fundamental aspect of ophthalmology! By Jack Hart- 
stein, M.D. August, 1971. 262 pages, 5%” x 872", 100 
illustrations. $9.75. 


@ vew! CURRENT CONCEPTS IN DYSLEXIA. A com- 


plete perspective of this field, this helpful book presents 


an overview of the terms, people, and disciplines 


involved in evaluation of dyslexic children, and discusses 
their management in depth. By Jack Hartstein, M.D.; 
with 10 contributors. November, 1971. Approx. 224 
pages, 6%” x 9%”, 34 illustrations. About $12.00. 


(D vew! THE LACRIMAL SYSTEM: Proceedings of the 


First International Symposium. The only reference on 
this subject in print, this report examines current 
disgnosis and treatment of nasolacrimal disorders and 
related ocular complaints. Edited by Everett R. Veirs, 
M.D.; with 14 contributors. October, 1971. Approx. 
224 pages, 6%” x 934", 166 illustrations. Abaut $27.50. 


(D vew 3rd Edition! SYNOPSIS OF OPHTHALMOLOGY. 


This authoritative new revision presents current diag- 
nasis and management of eye diseases concisely, yet in 
enough detail to provide a useful working reference. By 
William H. Havener, B.A., M.D., M.S.(Ophth.) Sep- 
tember, 1971. 569 pages, 4 7/8" x 7 5/8", 355 
illustrations. $12.75. 


QD vew Volume 1111 ATLAS OF EXTERNAL DISEASES 


OF THE EYE: Cornea and Sclera. Full-color stereo- 
scopic views and clinical text help you evaluate con- 
genital anomalies, lacerations, foreign bodies, many 
other conditions. By David D. Donaldson, M.D. June, 
1971. 489 pages, 8%” x 11”, 254 illustrations, 112 
stereoscopic views in full color on 16 View-Master ® reels 
and a View-Master * compact viewer. $69.50. 


(D vew! DRUGS OF CHOICE 1972-1973. This practical, 


clinical guide can help you select the best drug for a 
specific therapeutic problem — authoritative, unbiased 
evaluations present up-to-date information to aid your 
choice. Edited by Walter Modell, M.D.; with 40 contri- 
butors. January, 1972. Approx. 960 pages, 674" x 9%”, 
3 illustrations. About $22.50. 


Please send me on 30-day approval the books whose 
rumbers I have circled below: 


i 3M2 Okun et al, MANAGEMENT OF — 8 1465 Drews, MANUAL OF 


DIABETIC RETINOPATHY, TONOGRAPHY, $13.75 
about $50.75 9 3680 NOAO, SYMPOSIUM ON 
2 2301 Huber-Blodi, EYE SYMPTOMS STRABISMUS, $34.50 


IN BRAIN TUMORS, 2nd ed., 10 2091 Hartstein, REVIEW OF 
$32.50 REFRACTION, $9.75 
3 4771 Stein-Slatt, THE OPHTHALMIC 11 2090 Hartstein, CURRENT 


ASSISTANT, 2nd ed., $22.50 CONCEPTS IN DYSLEXIA, 
4 2056 Harrington, THE VISUAL about $12.00 

FIELDS, 3rd ed., $21.50 12 5232 Veirs, THE LACRIMAL 
5 8799 Duke-Elder, NEURO- SYSTEM, about $27.50 


OPHTHALMOLOGY, Vol. XII, — 13 2097 Havener, SYNOPSIS OF 
OPHTHALMOLOGY, 3rd ed., 


6 3095 Manley, SYMPOSIUM ON $12.75 
HORIZONTAL OCULAR 14 1432 Donaldson, ATLAS OF 
DEVIATIONS, $26.50 EXTERNAL DISEASES OF 
7 6325 Fells, THE FIRST CONGRESS THE T Cornea and Sclera, 
OF THE INTERNATIONAL Vol. 111, $69.50 
STRABISMOLOGICAL 15 3438 Modell, DRUGS OF CHOICE 
ASSOCIATION, $29.50 1972-1973, about $22.50 


30-day approval offer good only 


im canmtinantal II Q and Canada 


Occupational Vision Studies 
(From Study #36, Volume II, 

Guide to Occupational 

and Other Visual Needs) 


Desk clerk 


( Hotel-Motel Registration ) 


THE VISION-EASE CORPORATION 
St. Cloud, Minnesota 56301 


That affable, smiling clerk behind the motel or 
hotel desk-has a lot on his mind when it comes 
to vision. In one smooth operation, he may use 
near vision to check the register you sign, inter- 
mediate vision to see you with and distance 
vision to locate the bellboy. 

This is indicative of the varied seeing tasks 
confronting the desk clerk. Behind the scenes, 
of course, there is more of the same — checking 
the mail, picking out keys or observing quest 
traffic. 

To perform his many tasks might not involve 
any exotic lens forms, but his performance 
demands accurate fitting of the lenses he does 
wear, especially multifocals. Your skills in 
specifying and fitting are vital to the desk clerk’ 
good vision and one or more of the many Vision 
Ease multifocal forms might be the ideal vehicie 
for completing the Rx. The Vision-Ease Product 
Handbook lists and describes these lens forms. 
Ask your distributor or write to Vision-Ease for 


a copy. 





Vision-Ease has a one-quality line . . . the finest. 
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SKLAR 


“JEWEL” SCHIOTZ 


TONOMETER 





made by Sklar in the United States with certification. 


Accuracy is assured by certification of our TONOMETER, 
as to compliance with all requirements of Specification 5. 


The Electrical Testing 
Laboratories of New York 
certifies that every S<LAR 
TONOMETER meets a'l the 
requirements of Specifica- 
tion 5 of the Committee on 
Standardizatiow of 
Tonometers of the 
American Academy of 
Ophthalmology and 
Otolaryngology. 


Easier and 
more accurate reading— 

Error due to paralax is 
overcome by SKLAR'S petented 
(+3,2666,301) inclined scale, 
combined with the bayonet 
frame and mirror. 

Friction is minimized b»5tween 
the plunger and hammer by the 
jewel mounted in the p unger. 
There are no sharp edges which 
may be harmful to the patient. 


Electric Sterilizer and Stand 
with cover are available. The 
SKLAR TONOMETER may be 
fitted with the Allen Plunger 
Retractor on special orcer. 


Write for comprehensive catalogs: 
A—Eye Instruments 
B—Ear, Nose & Throa™ 
Instruments 








The profession has known for 
more than 75 years that any 
instrument with the name 
SKLAR is the better buy. 


J. SKLAR MFG. CO., Inc., Long Island City, N. Y. 11101 


In an environment of repeated irritation 


Y 





one drop of Albalon provides over 190 minutes 
of the most potent decongestant activity. 


In a recent double blind study,* the superior de- 
congestant activity of Albalon'" Liquifilm* was 
clearly demonstrated. Compared to three of the 
most familiar vasoconstrictors, just one drop of 
Albalon™ provided both immediate, effective eye- 
whitening, and 190 minutes of the most potent 
protection against repeated ocular insult. 
Additionally, Albalon™ comes in the Liquifilm® 
vehicle to soothe, lubricate and comfort itchy, 
smarting, red eyes. 


“from an independent study conducted on a controlled 
population; data on file, Allergan Research Department. 


Rx Albalon 


(naphazoline HCI) 


Contains: naphazoline HCI, 0.1%; Liquifilm® (polyvinyl 
alcohol), 1.4%; with benzalkonium chloride, disodium 
edetate, citric acid, sodium citrate, sodium chloride, 
sodium hydroxide and purified water. Indications: For 
use as a topical ocular vasoconstrictor. Contraindications: 
Hypersensitivity to the components of this preparation. 
Precautions: This preparation should be used only with 
caution in the presence of hypertension, cardiac irreg- 
ularities, hyperglycemia (diabetes), hyperthyroidism. 
Adverse Reactions: Pupillary dilatation, increase in intra- 
ocular pressure, systemic effects due to absorption (i e. 
hypertension, cardiac irregularities, hyperglycemia). 
Warnings: Should not be used in patients with narrow 
angle glaucoma. If irritation persists, or increases. dis- 
continue use. Dosage and Administration: One to two draps 
instilled in each eye every three to four hours or less 
frequently, as required to relieve symptoms. 


LIQUIFILM Ophthalmic Solution 


AJIERGAN Irvine, California / Montreal, Canada 
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FROM TIT(MUS 


POWERED PRODUCTS for your PRACTICE 















| e. 


Deluxe Medical Pen Light — Pro- 
vides white light and Cobalt blue 
illumination for exciting fluorescein 
dye. Complete with two alkaline 
energizer batteries. No. D 227Y. 


Disposable Eye Cautery—^ micro- 
cautery specifically desicned for 
delicate eye surgery. Sterile hos- 
pital package of 12. No. M 133Y Reg- 
ular temperature. No. M 134Y High 
temperature. 
















Slimline Rust Ring Remover — 
Weighs less than 3 ounces. Has 
micro-activation switch, with fine 
geared reduction motor operating 
at approx. 600 rpm. Powered by AA 
alkalir e energizer. Complete in case 
with 6 burrs. No. M 110Y. 


US 


TITMUS OPTICAL CO., INC., PETERSBURG, VA. 23802 

Please send me the following items: 

. M 133Y 12-pack Cautery $42.00 . D 227Y Medical Pen Light $ 10.00 
. M134Y 12-pack Cautery $42.00 . L 150X Luxo Surg $290.00 
— M 110Y Rust Ring Remover $75.00 . .L 151X Luxo Surg/Stand $323.25 
NA 
STREET 
71) ee)! aR 


Luxo Surg Illuminator — Cool, con- 
centrated illumination directed 
through lucite rod (removable for 
sterilization). Automatic “on-off.” 
Table mount, No. L 150X. With floor 
stand, No. L 151X. 














 ————— 





Does your 
contact lens 
replacement 
program work 
for you...or do 
you work for it? 


Strictly speaking, any means of contact lens protection you provide for 
your patient is probably better than none at all. There are those however, 
that you would be better off without. 














These plans, while sounding quite simple on the surface, many times be- 
come paperwork monsters once they re installed. Countless forms for each 
patient must be filled out and mailed. When aloss occurs the whole process 
begins all over again filling out lengthy forms and waiting for results. The 
recall system, should there be one, is usually clumsy, inefficient and at 
your expense. 


RLI is the better way. No complicated application form to fill out. One easv 
"sign your name" claim form for fast replacement service. An automatic, 
8095 effective recall system is available and you neednt lift a finger to 
benefit from it. Find out about just how simple and easy contact lens pro- 
tection can be. Contact RLI today for full details. 


With RLI ... you take care of your patients and we take care of protecting 
their lenses—we work for you. 


REPLACEMENT LENS, INC. 804 Lehmann Building * Peoria, Illinois 61602 ^ 
Telephone 309/676-0581 R L! 
“The company that cares about continuing eye care” at 


We now insure ALL soft contact lenses! 
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NEW DEVELOPMENTS... 





ORA SERRATA ATTACHMENT TO THE 
GOLDMANN 3 MIRROR LENS 


The periphery of tFe fundus near the ora serrata and the 
ciliary body cannot be examined under normal conditions 
with the 3-mirror lens alone. The ora serrata attachment 
along with the 3-mirror lens allows the observation of these 
most peripheral parts in its entire circumference. 


The attachment is shaped like the 3-mirror lens. Half a 
steci-ball is fixed to the scleral part of the attachment which 
presses on the sclera above the ora serrata so that the 
funcus at its periphery near the ora serrata can be seen 
in the gonio mirror of the 3-mirror lens. The ora attachment 
can be used either with the 3-mirror lens in a locked or 
moveable position. 


THE PERKINS HAND HELD APPLANATION TONOMETER 





40 WEST 55 STREET 





e LIGHT WEIGHT 
e GOLDMANN PRISM 
e EASY TO USE 


GRIESHABER SURGICAL INSTRUMENTS 
(MADE IN SWITZERLAND) 


ALFRED P. POLL, INC. 


THE HOUSE OF QUALITY OPTICS 


NEW YORK, NY 10019 


Before you buy a $25,000 
argon laser photocoagulator, 


è xn 
invest %3) 
> a 
i For such a small 
à; ; investment, you'll 
discover that our 
new instrument, with its fiber 
optics transmission system, is 
uniquely designed for effective 
retinal photocoagulation. Here 
are just a few of the reasons why. 

By using fiber optics to 
transmit argon laser energy, you 
get significant improvement in 
operating freedom. The fiber 
optics cable is lightweight, flex- 
ible and reliable. It replaces 
heavy, rigid, mirror transmission 
systems. 

Fiber optics also results in 
delivery instrument flexibility. 
You can now choose the delivery 
technique best suited to your 
particular needs, whether it be a 
slit lamp; a direct viewing, hand- 
held ophthalmoscope; or an erect 
image, indirect ophthalmoscope. 
And changing from one to an- 
other only takes a few minutes. 





Syntex Medical Instruments, Inc. 
3401 Hillview Avenue 
Palo Alto, California 94304 


Gentlemen: 

Please send me 

_] product information about your argon laser photocoagulator. 
C the details of your scheduled regional seminars. 


NAME 








SPECIALTY 





HOSPITAL AFFILIATION 





ADDRESS 


Of SAT E P 


in research. 


You're also concerned with 
economy. The simple adapter 
allows you to attach or detach 
your slit lamp to the laser quick- 
ly and accurately. This means 
that you don't have to purchase 
an additional slit lamp for per- 
manent dedication to photoco- 
agulation. And most important 
for economy, our unit is priced 
at less than $25,000. 

We can't tell you the whole 
story here, so invest 8¢ in post- 
age and send for the data. And 
if you're interested in learning 
more about argon laser photoco- 
agulation, check the box on the 
coupon. We'll tell you about our 
regional seminars, clinical dis- 
cussions to back up your 8« 
investment. 


SYNTEX 











z=. FELEFHONE -mna E 
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THE TISSUE-FRIENDLY 


SUPRAMID EXTRA" 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type «onstruction with several strands enclosed in a perfectly 
smoo*a cover of the same material, gives great pliability and su- 
perio- strength. Strong as steel wire, handles as silk. No stitch 
irritation, no growth of tissue into suture. Sizes 10-0 to 8. 


SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
length 9mm), CA needle for corneal work (wire size 0.30mm, 
lengt- ómm), and EX needle for special keratoplasties (wire size 
0.2mm, length 5mm), a flattened reverse cutting needle to prevent 
“leaking wounds," equa! to the smallest hand made eyed needles 


No. 82F, and finally the smallest spatula needle on the market, length 5 milli- 
meters, wire size 0.2mm, dowble armed with 10-0, 9-0 and 8-0 black Supramid 


Extra. Coce Nos. 2SC-100, 257-90 and 2SC-30. 





A NEW PRODUCT: Implants—Seeves (Tubes) fcr preventing adhesions in Eye Muscle Sur- 
gery. Methed development by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
Implants in Muscle Surgery, Archises of Ophthalmclogy, 80: 249-257, August 1968. 


TUBING. *Fully inert because it : made of the same material as the suture; 
* Thinnest walls of any surgical *ubing, fully transparent and can be repeatedly autoclaved; 
* Most eccnomical. It is in your 'aterest to compare prices and quality. 


FOIL. Excellent results with our suture created the demand for Foil for plastic and reconstruc- 
tive surgerv in such cases as orb: al fractures, lid reconstruction, etc. Foil is chemically identi- 
cal with the sutures, thus just as irert when buried in the tissue. 


Available in thickness from 0.05: m to 2.00mm, in sheets 15 x 20cm. 


Can be steam-autoclaved, cut to size, and carved to shapes and forms. 


Feferences: Merrill J. Reeh aad James K. Tsujimura: Early Detection and Treatment of Blow- 
cut Fractures of the Orbit, Am. Journal of Ophthaimology, 62: 79-82, 1966. Callahan, Alston: 
Feconstructive Surgery of the Eyelids and Ocular Adnexa. Aesculapius Publishing Co., Bir- 
mingham, Alabama, 1966. Ci ais, Paul: Lid Reconstruction and Lifting with Fenestrated Supra- 
mid Supports. Klin. Monatsbl. Augenh., 112, 3, 1947. J. Barraquer—Z. Cuellar-Montoya: Kerat- 
eplasty: Superficial and Deep Corneal Sutures, Annal of Ophthalmology, 1:34-38, 1969. 
fAustarde, John C.; Jones, Leter T. and Callahan, Alston: Ophthalmic Plastic Surgery Up-To- 
Date. Aesculapius Publishing-o., Birmingham, Alabama, 1970. 


INFORMATIV: FOLDER GLADLY FURNISHED ON REQUEST 


S-'e importer for USA, Canada, Mexico: 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C 20014 60 Eastern Avenue, Brampton, Ontario, Canada 


®U.S. and Canadian Trade Marks Registered. 








* To be fully meaningful to the medical profes- 
sion, all instrumentation must function as an 
extension of the user's eyes, hands, and mind. 
The Kowa RC-2 fundus camera fully embodies 
this principle. 


e Fundus and External Photography The basic 
RC-2 incorporates every conceivable advance 
in optics, mechanics, and electronics. Standard 
are built-in flash, 2X magnifying lens, automatic 
frame numbering for patient coding, and more. 
It will producé impeccable 35mm results even 
for inexperienced users. 


Kowa Lid. 


No. 3, 3-CHOME, NIHONBASHI-HONCHO, 
CHUO-KU, TOKYO 103, JAPAN 


KOWA AMERICAN CORPORATION 

Camera and Optics Division 

45 W. 34th St., New York, N. Y. 10001, U.S.A. 
KEELER OPTICAL PRODUCTS, INC. 

5536 Baltimore Ave., Phila., Pa., U.S.A. 

C. DAVIS KEELER LTD. 

London W.1, England 

LUNEAU & COFFIGNON 

Paris 8e, France 


Milano, italy 


AMPLIMEDICAL SRL 


LAMERIS INSTRUMENTEN N.V. 

Utrecht, The Netherlands 

GENERAL OPTICA 

Barcelona-5, Spain 

HERBERT SCHWIND 

Dammer Weg 37, Postfach 18, W. Germany 





RC- 
fundus camera 


The simple approach 
to fundus and 
fluorescein 
photography. 





— 7 -> T A ~ 


FLUORESCEIN FUNDUS PHOTOGRAPHY 


e Fluorescein Photography By simply adding 
an auto-wind back, filters, and a quick-cycling 
power unit, the RC-2 becomes a flawless fluores- 
cein photographic instrument. 


e Polaroid® Photography An attachment gives 
you 60-second fundus photographs. 


To see why the total systems approach has 
made Kowa's RC-2 the standard by which all 
others are measured, contact the representative 
in your area. 


VAN HOPPLYNUS S.A. 
Bruxelles 1, Belgium 


OPTIKER RYSER 
St. Gallen, Switzerland 


Toronto, Ontario, Canada 


IMPERIAL OPTICAL COMPANY, LTD. 





in open-angle glaucoma 


HUMORSO 


WEMECARIUM BROMIDE MD) 


OPHTHALMIC SOLUTION, 0.125% and 0.25% 


the cholinesterase 


inhibitor that needs 
no pampering 


FOR TOPICAL APPLICATION INTO THE CONJUNCTIVAL SAC ONLY 


Contraindications: Known hypersensitivity; active uveal in- 
flammation; most cases of narrow-angle glaucoma. 


Warnings: Should be administered with extreme caution 
to patients with myasthenia gravis who are on systemic 
anticholinesterase therapy; conversely, Systemic anticho- 
inesterase drugs for myasthenia gravis should be added 
cautiously. Succinylcholine should be administered with ex- 
treme caution before or during general anesthesia, because 
of possible respiratory and cardiovascular collapse. 


Use in Pregnancy: Safe use in pregnancy has not been estab- 


lished, nor has the absence of adverse effects on the fetus 
Or On respiration of the neonate. During pregnancy weigh 
potential benefits against possible hazards. 


Precautions: Gonioscopy is recommended before therapy. Do 
not use, or use cautiously, when an intraocular inflammatory 
process is present. 


Compression of the lacrimal sac during and following instil- 
lation for a minute or two minimizes drainage into the nasal 
chamber. Wash hands immediately after instillation. Dis- 
continue use if salivation, urinary incontinence, diarrhea, 
profuse sweating, muscle weakness, respiratory difficulties, 
shock, or cardiac irregularities occur. 


Persons exposed to Organophosphate-type insecticides and 
pesticides (gardeners, organophosphate-manufacturing plant 
Of warehouse workers, farmers, residents of communities 
which are undergoing insecticide spraying or dusting, etc.) 
should be warned of added systemic effects possible from 
absorption through the respiratory tract or skin. Wearing of 
respiratory masks, frequent washing, and clothing changes 
may be advisable. 


Use with extreme caution, if at all, in patients with marked 
vagotonia, bronchial asthma, spastic gastrointestinal dis- 
turbances, peptic ulcer, pronounced bradycardia and hypo- 
tension, recent myocardial infarction, epilepsy, parkinsonism, 
and other disorders that may respond adversely to vagotonic 
effects. Use extreme caution before intraocular surgery be- 
cause of the possibility of hyphema. 


Despite observance of all precautions, repeated administra- 








tion may cause depression of the concentration of cholines- 
terase in the serum and erythrocytes, with resultant systemic 
effects. 


Adverse Reactions: Stinging, burning, lacrimation, lid muscle 
twitching, conjunctival and ciliary redness, brow ache. head- 
ache, and induced myopia with visual blurring; activation of 
latent iritis or uveitis; retinal detachment has been reported 
occasionally. Iris cysts may form, enlarge, and obscure vi- 
sion, more frequently in children; cysts usually shrink when 
the miotic is discontinued but, rarely, may rupture or break 
free into the aqueous. Frequent examination is advisable. 


Prolonged use may cause conjunctival thickening and ob- 
struction of nasolacrimal canals. If systemic effects occur 
(e.g., salivation, urinary incontinence, nausea, abdominal 
cramps, vomiting, diarrhea, dyspnea, bradycardia, cardiac 
irregularities), parenteral administration of atropine is indi- 
cated: 0.4 to 0.6 mg or more for adults, proportionately less 
for children; artificial respiration may be required. Similar 
therapy is indicated for overdosage. 


Lens opacities have been reported, and routine slit-lamp 
examinations should accompany prolonged use. Paradoxical 
increase in intraocular pressure may occur and be alleviated 
by a mydriatic. 

Dosage and Administration: Initial titration and dosage ad- 
justments must be individualized to obtain maximal therapeu- 
tic effect. Patient must be observed closely during initial 
period. If response is not adequate within first 24 hours. 
consider other measures. Keep frequency of use to a mini- 
mum in all patients, but especially in children. 

Since technic is crucial to proper and safe administration. 
consult Direction Circular for full details. 

Supplied: In 5-cc OCUMETER® Ophthalmic Dispenser con- 
taining 0.125 or 0.25 percent solution and sodium chloride: 
benzalkonium chloride 1:5000 added as pre- 





servative. M SD 
For more detailed information, consult your 
MSD representative or see the Direction MENG 
Circular. Merck Sharp & Dohme, Division of 
Merck & Co., Inc., West Point, Pa. 19486 DOHME 
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post-operative 


ME Murocoll Phenylephrine 
Lg Scopolamine and Prednisolone 
micea — (Murocoll Product ^ 2c) 


surgery 





























FORMULA: Sterile ophthalmic solution containing Phen- 
ylephrine Hydrochloride 10%, Scopolamine Hydrobro- 
mide 0.395 and Prednisolone 0.2%; preservatives 
chlorobutanol 0.596; sodium bisulfite; polysorbate 20 
and distil ed water as inactive ingredients. 


CLINICAL INDICATIONS: Used in intraocular inflammation 
such as uveitis and iritis, where it is desirable to maintain 
dilation, rest ciliary body as well as to decrease inflam- 
mation with post-operative retinal or cataract surgery. 


CONTRAINDICATIONS: (a) Acute herpes simplex, vac- 
cinia, varicella, and most other viral diseases of the 
cornea and conjunctiva. (b) Tuberculosis. (c) Fungal dis- 
eases. (d; Acute purulent untreated infections which, like 
Complete ophthalmologic other diseases caused by microorganisms, may be 

formulary masked cr enhanced by the presence of the steroid. (e) 

n Purulent conjunctivitis and purulent blepharitis. Indi-  * 

available on request viduals w:th hypersensitivity to belladonna alkaloids. 


Muro preparations are avail- PRECAUTIONS: (a) Extended use of topical steriod 
m e —— Lia $ therapy may cause increased intraocular pressure 
cali a nocle in in certain individuals. It is advisable that intra- 

ugh their drug service 
wholesaler. | ocular pressure be checked frequently. (b) In those 
diseases causing thinning of the cornea, perforation 
has been known to have occurred with the use of 
topical steroids. 


CAUTION: Should be used with caution in patients 
with narrow chamber angles. 


DOSAGE: One or two drops in eye three or four 
times daily until all signs of intraocular inflamma- 
tion are absent. 

Use of this combination reduces the number of 
instillations that would be required if separate ag- 
ents were prescribed, and materially reduces the 
cost of therapy. 


AVAILABLE: 7.5 cc glass bottle with plastic dropper 
on prescription only. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street Ħ Quincy, Mass. 02169 
Area Code 617 * 479-2680 





AMERICAN OPTICAL. 
CORPORATION 


Southbridge, Mass. 01550 


ivision * 
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Optical Products D 
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MORE THAN JUST A 
NEW NAME... 


UNIVERSAL OPHTHALMIC 
LABORATORIES; INC. 


HOUSTON — DALLAS — SAN ANTONIO 


A southwestern organization ready to serve you, wherever 
you are, whatever your needs are . 


UNIVERSAL OPATHALMIC INSTRUMENTS 


All the major names in instruments and accessories, backed 
by an excellent service 


UNIVERSAL OPHTHALMIC PRODUCTS, INC. 


Manufacturers of UNIKAT, temporary cataract glasses, 
and the world renown WAFER PRISM 


UNIVERSAL CONTACT LENS CO. 


Complete, modern productior facilities enables us to offer 
you the best lenses and the best service on all your contact 


lens needs 
NN UNIVERSAL 
(UO) | OPHTHALMIC POST OFFICE BOX 3144 


ALJ LABORATORIES, INC. HOUSTON, TEXAS 77001 


` 
~ 

~ maa d 

NEM 


erile, disposable cautery designed especially 
r the ophthalmic surgeon 


emp offers the ocular surgeon these important advantages... 


imal temperature 

emp is only 300°C at the tip...hot enough 
instant occlusion of individual 

pillaries, "cool" enough to minimize 

vage to surrounding tissues 


ellent visibility 

emp, with an elongated operating tip, 
brs the surgeon an unrestricted 

d of vision...the instrument, being light 
ght and well balanced, is easily 


maneuverable with no cumbersome cords 
to get in the way. 


sterility, economy 

Optemp is sterile as received, eliminates 
the possibility of cross-infection... 
battery powered and inexpensive, it saves 
on resterilization and reprocessing. 


Ask for Optemp at your local hospital and 


see why it’s the dependable ophthalmic 
cautery that meets your needs in every way. 





Projection Perimeter | 


Evenly illuminated perimeter surface with identical retina-congruent distances at all angles 
Hemisphere shields patient from extraneous influences 
Fixation target at distance of 30cm D 
During investigation constant visual check on patient's correct fixation direction 
Provision for adiusting illumination of bath hemisphere and test spot and for checking with lightmete 
Test spot projected at all heights and directions 

» Recording device coupled to projection of test object 

» Immediate direct recording of Isopters cf visual field 

» Color filters - blue, yellow, green, red. Diameters 9, 45, 225, 112, 025 mm 


Rodenstoct 


ALFRED P. PARSONS OSTERTAG 
PO LL, INC. Optical Laboratories Optical Service, Inc. 
40 West 55th Street 441 Sutter Street 3851 Washington Boulevard 
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Seefull prescribing information which follows. 
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Co tact Lenses (polymacon) 
ne solution. If left exposed to 
some brittle, and break readily. 
Soa ed in normal saline solu- 
€ $ ate 


Contact Lenses (polymacon), - 


| asepticized daily. One procedure does 
INING is necessary to remove mucus 
ace. ASEPTICIZING with the SOFLENS 
1 shown to prevent the growth of 
Dhylococcus aureus, Pseudomonas 
Candida albicans, and Herpes sim- 
















red dall 
ist be emptied and refilled with fresh normal 
t before asepticizing the lenses. If a SOFLENS 
t Unit is not available for asepticizing the lenses, 
ust be boiled in their carrying case in a pan of 
minutes. — 

| must be washed, rinsed thoroughly, and dried 
towel before handling the lenses. Cosmetics, 
and creams must not come in contact with the 


e irritation may result. If hair spray is used while 


i 


" 
10 
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IE %> g ‘a lance 
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Conventional metheds | ne lanses are being worn, the eyes must be kept closed until the 
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SOFLENS Contact anses (polymacc n). For a det ed 3 description - | has settled. 

of the fitting technique, refer to the SÜFEEINS Fitting erige, coles — — Fu n—Never use fluorescein while the patient is wearing 

of which are available from: SOFLENS Division, Bausch & Lomb ^ the lenses because the lenses will become discolored. Whenever 

Incorporated, Rochester, New York 14 DEA, 94! d praa fi used, pon the eyes with normal saline solution 
= p DE erm ah TOS and wait at least one hour before replacing the lenses. Too early 

DESCRIPTION: The SOFLENS Contact Lens (polymacon’ is a hemi- i i 

spherical shell of approximately 13mm chord diame*er and 0.1 aieo hk may SION the. lenses to ESOID-TOSITUNI Tuorescen 


to 1.0mm thickness. It consists of 61.4% poly (2-hydroxyethyl 
methacrylate) and 38.6% water by weight when immersed in ADVERSE REACTIONS: Serious corneal damage may result from 


normal saline. The SOFLENS Care Kit is a package required for wearing a lens which has been soaked in a conventional contact 
lens asepticizing, cleaning, and storage consisting of the lens solution containing preservatives. Eye irritation may occur 
following: with n a short time after putting on a hypertonic lens. Removal 
SOFLENS Carrying Case Cat. #140301 of the lens will relieve the irritation. Very rarely a lens may ad- 
SOFLENS Aseptor-Pztient Unit Cat. #140302 here to an eye js a result of the patient sleeping with the lens 
SOFLENS Squeeze Bottle Cat. #140304 on or wearing a hypotonic lens. If a lens adheres for any reason, 
q i apply normal saline and wait until the lens moves freely before 
SOFLENS Salt Tablets Cat. = 40305 remcving it. Clinical studies indicate visual blurring is experi- 
SOFLENS Patient Instruction Book Cat. # 40300-100 enced by less than 5% of SOFLENS Contact Lens (polymacon) 
wearers. Rainbows or halos around objects or blurring of the 
ACTIONS: The SOFLENS Contact Lens (polymacon) absorbs water vision may occur if the lenses are worn continuously for too long 
to 38.6% of its dry weight when equilibrated in narmal saline a time. Removal of the lenses and a rest period of at least one 
solution. In its hydrated state a SOFLENS Contact Lens polymacon) hour generally relieves these symptoms. Excessive tearing, un- 
becomes soft and pliable. When placed on the human cornea the usual eye secretions, and photophobia are not normal; if these 
hydrated SOFLENS Contact Lens (polymacon) acts as a refracting symptoms occur, the patient should be examined to determine 
medium to compensate spherical ametropias. The material has their cause. 


a refractive index of 1.43 and the lens has a visible light trans- 


mittance greater than 9796. DOSAGE AND ADMINISTRATION: There may be a tendency for the 


patient to overwear the lenses initially. Therefore, the impor- 
INDICATIONS: SOFLENS Contact Lenses (polymacon) ae indicated tanc? of adhering to the following initial daily wearing schedule 


for the correction of visual acuity in persons with mon-diseased should be stressed to the patient: 
eyes who have spherical ametropias; refractive astgmatism of Wear Rest Wear Rest Wear 
1.50 diopters or less and/or corneal astigmatism of 2°00 diopters Time Period Time Period Time 
or less. Day (hours) (hours) (hours) (hours) (hours) 
1 3 1 3 1 3 
CONTRAINDICATIONS: SOFLENS Contact Lenses (polwmacon) are 9 3 1 3 1 3 
contraindicated by the presence of any of the following conditions. 3 4 1 4 1 4 
(1) Acute and subacute inflammations of the anterior segment of 1 4 1 4 1 4 
the eye. (2) Any eye disease which affects the coraea or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4) Cerneal hypo- 5 6 1 6 1 4 
esthesia. (5) Any systemic disease which may affect tae eye or be 6 6 1 6 1 4 
exaggerated by wearing contact lenses. (6) Early stages of 7 8 1 8 
pregnancy. 8 8 1 8 
; 9 8 1 8 
WARNINGS: Medicants and Eye Drops—SOFLENS Contact Lens ; : 
(polymacon) must be stored ONLY in normal saline solution. No 10 10 1 balance of the waking hours" 
ophthalmic solutions or medicants, including conventional con- 11 12 1 balance of the waking hours 
tact lens solutions, can be used by SOFLENS Contac: Lens (poly- 12 14 1 balance of the waking hours* 
d waaren prior to 3 while ae gie is s AT on Me aye *Lerses should never be worn 24 hours a day. — - 
so, no solutions, including conventional contact lers So'utions, Care must be taken on the initial visit to assure that the patient 
other than normal saline may be used on SOFLENS waen the lens is supplied with a SOFLENS Care Kit and fully understands all 
Is off the eye. i care and handling instructions for the lenses. As with any contact 
Abrasions and Infections—If the lenses become less comfortable lens, regular recall visits are necessary to assure patient health 
to the wearer than when they were first placed on he wearer s and compliance with instructions. 
corneas, this may indicate the presence of a foreign body. The 
lens should be removed immediately and the patiert examined. HOW SUPPLIED: Each lens is supplied sterile in a glass vial con- 
If any eye abrasion, ulceration, irritation or infection is present, taining sterile normal saline solution. The glass vial is marked 
a physician should be consulted immediately. with the dioptric power (black for plus power lenses; red for 
Wearing Restrictions SOFLENS Contact Lenses (polyr-acon) should minus) and the manufacturing lot number of the lens. To assure 
be removed before sleeping or swimming and in te presence proper lens care and handling, each SOFLENS patient must be 
of noxious and irritating vapors. supolied with a complete SOFLENS Care Kit. 


Visual rgo ripe Hre RM occurs the lens must be 

Lens Sanitation Patents who would not or could od ge BAUSCH & LOMB 
r e ortact Le 

(ont maeon) shaulti not be provided with them. SOFLENS DIVISION 
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p for 
erpes Simplex Keratitis 


STOXIL 

brand of IDOXURIDINE : 

the only brand of IDU dam fes 
é : : ^ oxil “a 

available in two forms: «| oxurigin: 

Solution — Ointment 
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Both now available in Canada 


= 
C o] faz) - Before prescribing, see com- 
@ plete prescribing information 


in SK&F literature or PDR 


Indications: Only in the treatment 
of herpes simplex keratitis 


Description: 'Stoxil' Ophthalmic 
Solution contains idoxuridime 
(5-iodo-2'-deoxyuridine) 0.1% 

(1 mg./ml.) in distilled water: 
sterile when packaged. Preserved 
with thimerosal, 1:50,000. 'Stoxil 
Ophthalmic Ointment contains idoxuridine 
0.5% (5 mg./gram) in a petrolatum base 
(White petrolatum and liquid petrolatum 
are inactive ingredients.) 


Contraindications: Contraindicated in 
patients with known or suspected 
hypersensitivity to any of its components 


Precautions: Some strains of herpes simplex 
appear to be resistant. If there is no response 
in epithelial infections after 7 or 8 days o! 
treatment, other forms of therapy should be 
considered. 


The recommended frequency and duration of 
administration should not be exceeded. 


Stoxil' is not effective in cornea! inflammations in 
which the virus is not present. 


Corticosteroids are usually contraindicated in herpes 
simplex keratitis. 


Boric acid should not be used during the course of 
therapy. 


'Stoxil' Ophthalmic Solution should not be mixed with 
other medications. 


Adverse Reactions: Occasionally, irritation, pain, pruritus 
inflammation, edema of the eye or lids and. rarely, allergic 
reactions have been reported. Photophobia has occurred 
Occasionally corneal clouding, stippling and small punctate 
defects in the corneal epithelium have been observed. The 
punctate lesions may be a manifestation of the infection 


How Supplied: 0.1% Ophthaimic Solution (1 mg./ml.), in 15 mi 
bottles with dropper; 0.5% Ophthaimic Ointment (5 mg./gram) in 
4 gram tubes. 
Stability: The Solution should be stored in refrigerator until 
dispensed. The Ointment does not require refrigeration 


SI 
SF Smith Kline & French Laboratories 
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A little innovation is a big help . 
Nothing is quite as sat'sfying as finding a new way to help the patient. 


You will help a beginnirg presbyope adjust to his bifocal correction by 
simply adding Press-On™ lenses to his present single vision spectacles. The 
interim Press-On lenses establish usefulness and acceptance. Also, they 
will help determine the proper seg height, shape and size before the perma- 
nent Rx is produced. 


Reading aids for low vision patients havs been a real problem. Adds above 
+3.00 have been impractical for everybody concerned. Press-On lenses 
give you bifocal segments of any size and shape incorporating proper prism 
to insure comfortable binocular vision. "hey can be applied in minutes. 


Post-operative cataract patients are apprehensive. Wouldn't it be a happy 
innovation to hand these patients their cwn comfortable glasses with an 
interim aspheric Press-On lens correction that provides a panoramie field 
of view. They will see better and look better, immediately. 








provide optimum asphericity 
regardless of power. 









These are a few examoles. Clip the Power c oc MEI 
coupon, and we'll send you more ideas | 
plus a Press-On lens for your. own use. name | 
All OSG Fresnel lenses i 

| 


$ ; - 
-T a 
; Q 

© 

o 

N 







x 






Sciences Group 
Tiburon Street 
fael, CA 94901 


The new Zeiss Zoom OpMi 7... 
 atrue ophthalmological specialist. 


The new OpMi 7 is truly special in every 
sense of the word. It's special in that it is designed 
only for ophthalmological microsurgery. And special 
too in price—its many outstanding design features 
are shared only with instruments costing consider- 
ably more. 

Wide field of view: 55 mm at 3.6x — 95% 
more area than other instruments in its price range. 

Building block design: it accepts all the 
valuable Zeiss accessories, including the Beam 
Splitter System for still and motion picture photog- 
raphy and TV, the unique high-eyepoint eyepieces 


for spectacle wearers, a fiber-optic ‘‘cool-light’’ 
illumination system, the assistant’s stereo micro- 
scope with the same high quality optics as the 
surgeon's, and the 2x operating field magnifier. 

Choice of 3 stands: including the new Ceil- 
ing Suspension System. 

Choice of 3 working distances: 6”, 7” or 
8” to your specification. 

That’s only a start. For complete details, 
write or call Carl Zeiss, Inc., 444 5th Ave., New York, 
N. Y. 10018. (212) 736-6070. 


Nationwide Service. 


ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C. 





top trifocals, they were so successful 

we could not keep up with the demands. 
It has taken us years to catch up, but 
finally made it. 

These are the finest hard resin trifocals 
that money and care can produce. So, 
when your patient needs the intermediate 
range of our popular flat-top (or old style 


‘ound) trifocal, our distributors will have 

e required lenses in stock. 

We won't back order them anymore, 
but we will keep our lamp handy... 
just to remind us what it’s like when we 
get behind in production. 


ARMORLITE: INC: 


THE ORIGINATORS OF HARD RESIN LENSES 





Look what 
fluorescein fundus 
photography 

‘can tell you. 





This fluorescein angiogram of a diabetic retinop- 
athy, revealing a gross vasculopathy in micro and 
macro vessels, is only one example of the results 
that can be easily obtained with the new Zeiss 
Fundus Flash Il. Of the many features of this 
unique instrument, four are particularly worth 
citing here: 

(1) The light source, adjustable for low, medium 
or high intensity, with low heat, fast recycling, 
short warm-up (0.5 sec.) and long flash tube life. 

(2) The built-in digital data timing system which 
indicates automatically the time lapse between 
photographs. 

(3) The control system which allows preselec- 
tion of frame sequences from 1 to 4 frames/sec., 
time exposures, and automatic shutoff of film 
transport after a selected number of frames. 

(4) The exclusive Allen Stereo Separator for 
taking stereo photographs automatically with no 
equipment adjustment. 


For complete details on the many other features 
of this easy-to-use instrument, write Carl Zeiss, 
Inc., 444 5th Avenue, New York, N. Y. 10018. 


Nationwide service. 





THE GREAT NAME IN OPTICS 


WEST GERMANY 





ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, LOS ANGELES, PHILADELPHIA, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D. C. 





Not more potent, but 
longer acting... 


PHOSPHOLINE IODIDE 0.0396 and 0.06% were 
compared with pilocarpine 296 in a study of the 
time course of changes in outflow facility and 
intraocular pressure after single dose adminis- 
tration in patients with open-angle glaucoma. 
While Phospholine lodide 0.06% showed little 
diminution in effect on intraocular pressure 
after 24 hours, the effect of pilocarpine 2% de- 
clined markedly in the first few hours, and was 
almost completely dissipated after 24 hours. 
The action of Phospholine lodide 0.03% was in- 
termediate between that of pilocarpine 2% and 
Phospholine lodide 0.0676. 


An important consideration in 
the management of glaucoma 





Silent 
Emergency 
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Indicates short acting 
miotic instilled 


9 a.m. noon 3pm. 6pm. 9pm. midnight Jam. 6am. 9am., 





When treated with short acting miotics, the 
patient with open-angle glaucoma runs the risk 
of an undetected intraocular pressure buildup 
during the night—a “silent emergency." 

The longer acting Phospholine lodide* (echo- 
thiophate iodide) may protect against this 
nightly insult. A single instillation of the 0.0396 
or 0.06% strength before retiring will act 
through the critical hours, and is especially 
recommended when you have found pilocarpine 
to be inadequate. 


When initiating therapy. .. Phospholine lodide 
0.03% can often maintain 24 hour control of 
intraocular pressure with a single instillation 

at bedtime. It provides a smooth transition to 
the higher strengths—O.06%, 0.125%, 0.25% 
—when necessary. When indicated, epinephrine 
or carbonic anhydrase inhibitors may be pre- 
scribed with any strength of Phospholine lodide. 






.. ,Lechothiophate iodide 
tor ophthalmic solution) 
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Effect of Phospholine lodide and pilocarpine 
on intraocular pressure control. 


* Adapted from Barsam, P. C., Boston U. School of Med.: Time Curves 
of the Effect of Miotics on Intraocular Pressure and Outflow Facility, 

Scientific Exhibit, Annual Convention, American Academy See next page for Brief Summary 
of Ophthalmology and Otolaryngology, Las Vegas, Oct. 5-9, 1970. of prescribing information. 





PHOSPHOLINE IODIDE ` 


(echothiophate iodide 


* 
for 24 hour control in chronic simple (open-angle) 
glaucoma and glaucoma secondary to aphakia 


just 1 or 2 instillations a day 
e for long lasting effect on ocular tension— i 
helps protect against a “silent emergency” at night 
e may be substituted for the bedtime dose of a short acting miotic 
that controls intraocular pressure by day, but 
fails to provide adequate control during the night and early morning 
e choice of four strengths for individualized therapy — 
may be used alone or as a complementary agent 


BRIEF SUMMARY (for full prescribing information, 
consult package circular) 

Phospholine lodide® (echothiophate iodide) 

In Management of Chronic Simple (Noncongestive) and 
Aphakic Glaucoma/Concomitant Esotropia 


Contraindications: This medication is contraindicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surgery is refused or contraindicated. It is also 
contraindicated in glaucoma associated with iridocyclitis. 
It should be prescribed only after consultation with the 
patient's internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 
vascular hypertension, myocardial infarction, and Parkin- 
son's disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea, profuse 
sweating, or muscle weakness occurs. Succinylcholine 
should not be used concomitantly. In patients with my- 
asthenia gravis, only specialists who are aware of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE IODIDE (echothiophate iodide) concomitantly with 
neostigmine, ambenonium, pyridostigmine, or edropho- 
nium. 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus or on res- 
piration of neonate. Administration in pregnancy requires 
weighing potential benefits against potential hazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. 

Minor side effects (patient to be alerted): Initially, brow- 
ache, dimness of vision, blurring, or ciliar and conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other side effects: (/ocal) Iris cysts occur occasionally in 
adults, but fairly frequently in children. Pigmented cysts 
of the ciliary epithelium have been noted. Retinal detach- 


quM, 


ment has occurred, and the medication should be used 
with extreme caution, if at all, if there is a history of this 
disorder. It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide) 
therapy may be a causative factor in the development ol 
lens opacities in adult glaucoma patients. This phenome 
non is apparently (a) dose-related, since it has not been ob 
served with 0.03%, but only with the higher strengths; (b) 
selective in character, since some patients have toleratec 
many years of treatment with the highest strength of the 
drug without lens changes; (c) age-related, since lens opac 
ities associated with this medication are virtually unknowr 
in children; and (d) species specific, since attempts t 
produce comparable effects in experimental animals have 
been unsuccessful. Pupillary block may develop due t 
intense miosis together with vascular congestion, espe 
cially in eyes with narrow angles. 

Resistance to the medication may appear in som 
patients after many months of therapy; usually the re 
spose can be restored by changing to another medicé 
tion for a short time. 

(systemic) Rarely, systemic effects may appear suc 
as gastrointestinal spasm, nausea vomiting, diarrhea, ir 
creased secretion of lacrimal, salivary or sweat gland: 
tightness in the chest, bradycardia, etc. Muscle weaknes 
and one case of localized paresthesias have been rt 
ported. Lowering of blood cholinesterase level frequenti 
occurs during long term therapy and is an indication « 
systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM 
CHLORIDE (pralidoxime chloride), 25 mg./ Kg., I.V.; arl 
ficial respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% solutio! 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.125% solution; 12.5 mg. package for 0.25% solutioi 
[Also contains potassium acetate (sodium hydroxide « 
acetic acid may have been incorporated to adjust pH du 
ing manufacturing), chlorobutanol (chloral derivative 
mannitol, boric acid, and exsiccated sodium phosphate 





The Ophthalmos Division 
AYERST LABORATORIES 
New York, N.Y. 10017 712 


dims ot 





Miniaturization. 


Microsurgery demands ultra- 
fine miniaturization of already 
delicate instruments. Samuel D. 
McPherson, Jr., M.D. (Durham, 
N.C.) has developed a set of 
instruments approximately 40% 
lighter and finer in their cutting 
and grasping portions than 
standard instruments. Fifteen 
such microsurgery instruments 
supplied with three protective 
racks and storage case. Write 
for descriptive brochure. 


\/MUELLER 


Fine surgical instruments and equipment since 1895 
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FOR THE OFFICE, OUTPATIENT DEPT. OH SURGERY SUITE. 


PORTABLE 
XENON 


LIGHT COAGULATOR 























WHERE LIGHT WEIGHT 


COMPACTNESS 


& ECONOMY 
ADD TO 
PERFORMANCE 


& RELIABILITY. 


NEW APPROACH 


B IN SAFETY FEATURES. 


@ IN XENON ARC LAMP TECHNOLOGY. 





E IN ACCURACY & CONTROL OF TREATMENT. 


FOR FULL DETAIL, WRITE TO: 


CLINITEX, INC. 


363 RANTOUL ST. 
BEVERLY, MASS .01915 
-617- 922 6160 
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And DIAMOX does not interfere with other forms of glaucoma therapy which influence the 
outflow mechanism. In fact, a complementary effect may be obtained when DIAMOX is used in 
conjunction with miotics. 

Treatment with DIAMOX may retard progress of glaucoma by reducing secretion of 
aqueous humor and thus intraocular pressure. With DIAMOX SEQUELS, acetazolamide is slowly 
released, and concentrations peak at 8 to 12 hours. A single dose may provide a therapeutic 
effect for as long as 18 to 24 hours. It is thus possible to maintain the inhibitory effect on 
aqueous humor formation with a twice-daily regimen...an important consideration for the 


patient's rest and for minimization of side effects. DIAMOX^ 
ACETAZOLAMIDE 


SEQUELS' 500 mg 


oustained Release Capsules 


pntraindications—Situations in which sodium and/or potassium serum sia and decrease diuresis. Reactions common to sulfonamides may occur: 
vels are depressed, in kidney and liver disease or dysfunction, supra- fever, rash, crystalluria, renal calculus, bone marrow depression, throm- 
enal gland failure and hyperchloremic acidosis. Long-term administration bocytopenic purpura, hemolytic anemia, leukopenia, pancytopenia, 
contraindicated in chronic noncongestive angle closure glaucoma. agranulocytosis. If such occur, discontinue drug and institute appropriate 
arning—Although teratogenic and embryocidal effects demonstrated in therapy. 
ice at more than ten times the equivalent therapeutic doses have not Side Effects—During short-term therapy: paresthesias, loss of appetite, 
2en evidenced in humans, DIAMOX Acetazolamide should not be used in polyuria, drowsiness, confusion. In long-term therapy an acidotic state 
Fegnancy, especially during the first trimester, unless the expected may supervene. Transient myopia has been reported. Other occasional re- 


»nefits outweigh these potential adverse effects. —— actions: urticaria, melena, hematuria, glycosuria, hepatic insufficiency, 
recautions—Increasing the dose may increase drowsiness and paresthe- flaccid paralysis, convulsions. 354-1 


em LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965 





MUS 
QUESTIONS ABOU 


THE QUESTIONS 


1. What makes PHOTOGRAY lenses work? 
2. How fast do PHOTOGRAY lenses change? 
3. Will the darkening-fading process wear out? 
4. Do PHOTOGRAY lenses need breaking in? 


5. Can PHOTOGRAY lenses 
be hardened or toughened? 
6. How do PHOTOGRAY lenses work in a car? 
7. In what types of lenses 
is PHOTOGRAY glass available? 
8. Isthe darkening-fading process 
comfortable to the wearer? 
9. Do PHOTOGRAY glasses 
have a residual tint indoors? 


10. Will PHOTOGRAY glass be available 
ina darker sunglass version? 





Note: If you get asked.other ques seb rd you pd E nts ico ut PHOTOGRAY glasses vier you ye je would be 
of br oad i nterest, please send velim s, Whe e get enough new ones, we'll answer them other ad. 
If you'd like complete techn ation on RN lenses, just write to: Dni ing bcd del 
Products Dept., Corning, Neve on 14830. 


HOTOGRAY LENSES. 
THE ANSWERS 








. PHOTOGRAY lenses are photochromic: sensitive to 
à ultraviolet light. When sunlight strikes them, invisible 
microcrystals of silver halide become darkened. When 
the light is removed, the crystals clear again. 


2. Quite rapidly. In 60 seconds the lens is 75% darkened 
by sunlight and virtually fully darkened in 5 minutes. 
Removed from sunlight the lens clears half way in 5 
minutes and 75% in 20 minutes. At their darkest, 
PHOTOGRAY lenses have a light transmittance of 45% 
When clearest they have a light transmittance of 8596. 


3. No. The photochromic reaction is locked into the 
composition of the glass and is completely reversible. It 
will keep performing for a lifetime without changing 
its characteristics. 


4. Yes. Several complete darken-fade cycles are needed 
to bring PHOTOGRAY lenses up to their normal operating 
performance. 


5. Yes, Most definitely. PHOTOGRAY lenses can be 
heat-treated or tempered. The tempering time is slightly 
different from that needed for clear lenses. Corning 
publishes heat-treating tables that give settings for the 
more popular units available. 


6. Not too well. The window glass will screen out a lot of 
the ultraviolet light which activates the photochromic 
property of the lenses. This keeps the glass from 
darkening as fully as when it is exposed to direct sunlight. 


7. PHOTOGRAY lenses come in a full range of sizes—in both 
single-vision and 1 piece multi-focal types. 


8. Yes. The process, while quite rapid, is gradual enough 
to be imperceptible to the wearer. This, combined with 
the protection given by the darkened glass, is why 
PHOTOGRAY is known as the "comfort glass". 


9. Yes. It's a very light, hardly noticeable tint. 


10. Yes. Corning is currently in the final stages of 
developing a sunglass companion to PHOTOGRAY glass. 
Called PHOTOSUN"" glass, it's a true variable sunglass. 
PHOTOSUN lenses will be ready for introduction shortly. 


COHNING 
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viore power to you! 





Power-poise 


> Power-poise Chair is a prime ex- O | H Á s in Power-poise |, Power-poise Il an 
iple of modern, user-oriented en- D a mic Power-poise Ill. Human-factors eng 


eering. It puts fatigue-reducing power at 
jr fingertips. It helps to relieve the strain 


| meet future demands as your 
yctice grows. Power-poise of- 
s you all the advantages of a centralized pro- 
lure. Waste motion and manual mechanical 
justments are eliminated through a choice of 
wer combinations: elevation, tilt, and back recline, 


BAUSCH & LOMB @) 


Chair 


your practice today...and b 


y 
Bausch & Lomb 


neering provides the ultimate in comto 
for your patients, convenience for you, an 
carefree, minimum maintenanc 
service for your practice. Avai 
able in an attractive selection c 
four standard enamel and four standard Naug¢ 
hyde upholstery colors plus an additional eleve 
distinctive optional Naugahyde upholstery color 
Ask for color brochure, H-862, 





, 


Für ecu maoeosmudauuoaoodw 


I Now OCUTRON : 


offers you visual fields 


... whenever you want 
... aS Often as you want 
without your being there 
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The Ocutron® Visual Field Tester, developed by a leading ophthal- I 
mologist, is a highly precise electronic instrument that automatically i 
I 
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examines the visual field and records it permanently on the standard 
chart that you are accustomed to using and interpreting. 


Without the presence of doctor or nurse, the patient tests himself by 
push-button response to stimuli of standard light targets as they appear 


within the white hemisphere. This response is electrically registered 
on the chart. 


Difficult and time-consuming fields like the above glaucoma field are 
as easily and quickly tested as a simple normal field. 


Background may be lighted or not, as desired, for light or dark adapted 
fields. Built-in check on patient fixation and patient reliability. 


Particularly suitable for high volume performance. Simple enough for 
screening. Accurate enough for definitive, repeatable field study. 


For further information write for new literature 
or contact your ophthalmic distributor. 


OCUTRON COMPANY 


22500 South Woodland Road 
Cleveland, Ohio 44122 


Some lenses 
1ave everything: 


Variable seg widths 
Distortions in the segs 
Cylinder in the segs 

juble curves on front side 
Bubbles in the interface 
'aves on the front surface 
Fracture 
Gray 
Pit 
Abuse 
Loose tolerances 
Polishing out 
Bad contact 
Bad line 
Bad glass 
Underside surface 
Chip 
Depressed segment 
Tiited segment 
Locked-in light 
Surface light 
Water marks 
Fume 
Halo 


Sentinel has none of the 


136 separate inspection procedures make 
tain that every defective lens is elimini 
All that passes through this tight inspec 
screen are pure, perfect Sentinel Le 
Make sure you get the best; look for the 
tinctive Sentinel identification on the ur 
side of the segment shelf. (It appears | 
barely visible series of evenly spaced lii 
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developer of Senti 
the quality-identifie 
a subsidiary of Itek Cory 


À singular new 
antibiotic for the eye 
that works the way 
you think it should 








GARAMYCIN Stt? OPHTHALMIC 





You think it should 


have a wide 
antibacterial spectrum 


GARAMYCINS wide range of 
antibacterial action is equal to the 
spectrum commonly prescribed in the 
combinations of neomycin, 
polymyxin and bacitracin or 
gramicidin in the treatment of 
external eye infections due to 
susceptible organisms. It has 
activity against a wide variety 

of both gram-positive and 
gram-negative organisms, including 
the "difficult" ones —Pseudomonas 
aeruginosa strains and Proteus. 


In acute catarrhal conjunctivitis and 
episcleritist due to Staphylococcus 
aureus coagulase negative 





before 





after 7 days GARAMYCIN 
OPHTHALMIC SOLUTION 





° e 
You think it should 
be a single entity 
antibiotic 

GARAMYCIN is a single entity 
antibiotic with a low incidence of 
sensitization or resistance*- can be 
used repeatedly with continued 
effectiveness, less concern about 
allergic potential (*Although 
significant resistance in organisms 
isolated from patients treated with 
gentamicin has not occurred at the 


present time, this may occur in the 
future as resistance has been 


produced with difficulty in vitro by 


repeated exposures. 


In infected bleb (post-glaucoma 
surgery)! due to Staphylococcus 
aureus coagulase negative and 
Streptococcus viridans 





betore 


atter 9 days GAR/ AMYC IN 
OPHTHALMIC SOLUTION 





You think it should 
be clinically 
effective ! 


GARAMYCIN OPHTHALMIC has been 
described as appearing to be '... an 
antibiotic of choice for the initial 
treatment of external ocular 
infections: It has "proved highly 
effective...for a wide variety of 
common bacterial eye infections. .:^ 
(due to susceptible organisms). 

(1. Gordon, D.M.: Amer. J. Ophthal. 
69:300 [Feb.] 1970. 2. Magnuson, 

R. H., and Suie, T.: JAMA 199:427 
[Feb. 6] 1967.) 


In acute conjunctivitis and 
dacryocystitis" due to pn@umococcus 


Tx 


E nE, Av, 


was > gue 


after 7 davs GARAMYCIN 
OPHTHAI MIC SOLU ssl 





after 11 days G AR, AMYCIN 
OPHTHALMIC SOLUTION 


New CARAMYCIN Md 


GENTAMICIN SULFATE SOLUTION/OINTMENT 


tPhotographs courtesy of D. Gordon, M.D', N.Y., N Y #Photographs courtesy of S. Fox, M.D., Baltimore, Md. 
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- You think it should 
have flexibility 
, In dosage forms 


GARAMYCIN OPHTHALMIC 
SOLUTION, sterile, isotonic, and 
buffered to pH of tears, does not 
blur vision, is well suited to daytime 
use — supplied in an unbreakable, 
easy-to-handle dispenser. 
GARAMYCIN OPHTHALMIC 
OINTMENT provides gentle emollient 
action and keeps medication in 
contact with tissues for longer 
periods. It is particularly 
advantageous for nighttime use or in 
non-ambulatory patients — supplied 
in easy-to-use ophthalmic tube. 





Clinical Considerations 


Description: GARAMYCIN is an 
antibiotic of the aminoglycoside group 
active against a wide variety of pathogenic 
gram-negative and gram-positive bacteria. 

GARAMYCIN Ophthalmic Solution is a 
sterile aqueous solution buffered to 
approximately pH 6.7 for use in the eye. 
Each cc. contains gentamicin sulfate 
(equivalent to 3.0 mg. gentamicin), 
disodium phosphate, monosodium 
phosphate, sodium chloride, and 
benzalkonium chloride as a preservative. 

GARAMYCIN Ophthalmic Ointment 
contains, in each gram of ointment, 
gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin), and methylparaben and 
propylparaben as preservatives in a bland 
base of clear petrolatum. 

Although significant resistance in 
organisms isolated from patients treated 
with gentamicin has not occurred at the 
present time, this may occur in the future 
as resistance has been produced with 
difficulty in vitro by repeated exposures. 
Indications: GARAMYCIN Ophthalmic 
Solution and Ointment are indicated in 
the topical treatment of infections of the 
external eye and its adnexa caused by 


susceptible bacteria. Such infections 
embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, 
blepharitis and blepharoconjunctivitis, 
acute meibomianitis, and 
dacryoc ystitis. 
Contraindications: GARAMYCIN 
Ophthalmic Solution and Ointment are 
contraindicated in patients with known 
hypersensitivity to any of the components 
of these preparations. 
Precautions: Prolonged use of topical 
antibiotics may give rise to overgrowth of 
nonsusceptible organisms such as fungi. 
Should this occur, or if irritation or 
hypersensitivity to any component of the 
drug develops, discontinue use of the 
preparation and institute appropriate 
therapy. 

and Administration: GARAMYCIN 
Ophthalmic Solution: One or two drops 
every four hours. In severe infections, 
dosage may be increased to as much as 
two drops once hourly. 

. GARAMYCIN Ophthalmic Ointment: 
Apply a small amount to the affected eye 
two to three times daily. 

How Supplied: GARAMYCIN Ophthalmic 
Solution, 5 cc. plastic dropper bottle, 
sterile, box of 1. GARAMYCIN 
Ophthalmic Ointment, 1/8 ounce tube, 
box of 1. 

Note: Store away from heat. 





SCHERING CORPORATION, UNION, NEW JERSEY 07083 


sft in the cold! 


\moils Cryode|all purpose unit 
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The Amoils Cyro Ophthalmic Unit op 
Cataract, Retinal, Vitreous and Glauc 
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utilises the same cooling system using Sole Distributors 
CO» gas, placement is made before the Keeler Optical Prod. Inc 
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FIGHT FOR SIGHT, INC. 

Is Now Accepting Applications for 
GRANTS — POSTDOCTORAL RESEARCH 
FELLOWSHIPS — STUDENT FELLOWSHIPS 
for the 1972-73 Awards Year 


It is required that all applications be submitted by or through Chiefs of 
Departments of Ophthalmology. 


FINAL DATE FOR FILING—March 1, 1972 


Direct all inquiries by mail to: 
The Secretary 
FIGHT FOR SIGHT, INC. 
41 West 57th Street 
New York, N.Y. 10019 











DETECT AND LOCATE SMALL MAGNETIC PARTICLES 


Bronson-Turner 


FOREIGN 
BODY 
LOCATOR 


W Easy to use 












W Stable-rarely 
requires tuning 


W Stays in tune 
when probe 
is moved 


“f 

. W Battery powered- 
uses six flashlight S b. 
"p" cells b: Í oe Eme * 


Includes two sensing probes 


t] SMALL PROBE for detecting and locat- D LARGE PROBE for detecting deeper 
ing foreign bodies within 1 cm of surface foreign bodies 
both preoperatively and during surgery 


Simple adjustment of two control knobs tunes the instrument, usually needed only 
when probes are changed or temperature varies. A third knob adjusts the 500 hertz 
tone generated when a magnetic particle is detected. The meter is used to check the 
battery and assist in tuning. Formica case measures only 12"x8"x6" 


Ref., Transactions American Academy of Ophthalmology and Otolaryng- 
E-eeoo m $1495 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Bivd., St. Louis, Mo. 63122 


ology, July-August 1970. Page 830 


New York Showroom: 629 Park Avenue 





Composition: 


Inflamase 
*Prednisolone Sodium 

Phosphate -osas os ses TTE en 
(Equivalent to Prednisolone 0.195) 
Benzalkonium chloride ......... 0.01% 


In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic 
sodium phosphate, and sodium chloride. 

Inflamase Forte 
*Prednisolone Sodium Phosphate 1.096 
(Equivalent to Prednisolone 0.895) 
Benzalkonium chloride .......... 0.01% 

In an aqueous buffered isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic so- 
dium phosphate, and sodium chloride. 

Prednisolone Sodium Phosphate is a 
water soluble inorganic ester of pred- 
nisolone. It is approximately 2,000 times 
as soluble in water at 25°C. as is 
hydrocortisone. 


*Licensed under patent 73,134,718. 

Indications: Inflamase and Inflamase 
Forte ophthalmic solutions may be used 
effectively in the following conditions of 
the anterior segment of the eye: super- 
ficial keratitis, including punctate 
epithelial lesions (Thygeson type), phlyc- 
tenular keratoconjunctivitis, and. Sjo- 
gren's keratoconjunctivitis (with systemic 
steroids); deep keratitis, including inter- 
stitial or parenchymatous keratitis, acne 
rosacea, sclerosing keratitis; herpes 
zoster opthalmicus (do not use in herpes 
simplex); non-purulent conjunctivitis, in- 
cluding vernal, allergic, catarrhal; iri- 
docyclitis; acute iritis; recurrent marginal 
ulceration, whether endogenous or due 
to atopic or contact allergies, or micro- 
bial allergy; corneal injuries, such as 
aseptic thermal, radiation, or chemical 
burns and corneal injuries following sur- 
gery or the penetration of foreign bodies; 
lid allergy; and non-purulent blepheritis, 
including catarrhal and allergic. 

Inflamase and Inflamase Forte oph- 
thalmic solutions have their principal 
effect on the anterior segment of the eye 
(cornea and the anterior uvea), with 
acute disorders responding more favor- 
ably than chronic disorders. Inflamase 
Forte 1% solution is recommended for 
moderate to severe inflammations par- 
ticularly when rapid control is desired. 
In stubborn cases of anterior segment 
eye disease, systemic adrenocortical 
hormone therapy may be required. When 
the deeper ocular structures are involved, 
systemic therapy is necessary. 

Dosage: Initially, 1 or 2 drops placed 
in conjunctival sac every hour during 
day and every 2 hours during night until 
improvement occurs. Thereafter, 1 or 2 
drops 2 to 4 times daily. 

Contraindications: Contraindicated in 
acute herpes simplex, ocular tubercu- 
losis, vaccinia, varicella, and most other 
viral diseases of the cornea and con- 
junctiva; fungal diseases of the eye. 
Purulent conjunctivitis, purulent blepha- 
ritis, and infectious conditions are con- 
traindications to the use of steroids. 

Side Effects: Extended use of topical 
steroid therapy may cause increased 
intraocular pressure in certain individu- 
als. It is advisable that intraocular pres- 
sure be checked frequently. In those 
diseases causing thinning of the cornea, 
perforation has been known to occur 
with the use of topical steroids. 

Warning: If irritation persists or devel- 
ops, patient should be advised to dis- 
continue use and consult prescribing 
physician. 

How Supplied: 5 cc plastic squeeze 
bottle with dropper tip. These products 
are sterile when packaged. To prevent 
contaminating the dropper tip and solu- 
tion, care should be taken not to touch 
the eyelids or surrounding area, or other 
areas with the dropper tip of the bottle. 
Keep bottle tightly closed when not in 
use. 

Store in cool place. Protect from light. 

Caution: Federal law prohibits dis- 
pensing without prescription. 


Smith, Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 
New Brunswick, N.J. 08902 
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Nikon, the name synonymous with the world's finest 
Optics, now adds a new applanation tonometer to their 
ophthalmic instrument line. Its ease of operation during 

routine biomicroscopic examination will amaze you. 


When notin use, it simply swings to one side 
ofthe microscope. 


First displayed at the Academy of Ophthalmology 
meeting in Las Vegas in September, it joins these other 
important new Nikon ophthalmic products. 


e The Nikon Retinapan 45° Fundus Camera 

* Hand Ophthalmoscope 

* Binocular indirect ophthalmoscope with an erect, 
unreversed image 

° Stereo photo adapter for the slit lamp microscope 

* 90D Aspheric Ophthalmoscopic lens 


For complete information on these superb additions tothe 
* Nikon Ophthalmic line write or call: Nikon Inc., a subsidiary 
of Ehrenreich Photo-Optical Industries, Inc., 623 Stewart 
Avenue, Garden City, N.Y. 11530 (516) 248-5200. EP} 


Announcing the Nikon 
Applanation Tonometer 
with Goldman Prism. 








YOUNGER 
LENSES ARE 


DESIGNED FOR COSMETIC 


PURPOSES ONLY. THEY ARE 


NOT CURE-ALLS. ALL THEY DO 
IS HELP PAVE THE WAY FOR REGULAR 





BIFOCALS AND TRIFOCALS WHEN THAT AGE- 


REVEALING SELF-CONSCIOUSNESS HAS BEEN OVERCOME. 


IN OTHER WORDS, DOES A +.75 to +1.50 ADD NEED AN INTERMEDIATE? 


Younger Lenses are available through most independent labs 
D o I 
and American Optical branches . . . in glass or hard resin. 





You don't tell your age 
. why show it? 


YOUMGER Y 3788 S. BROADWAY PL. ül 


MANUFACTURING CO o. ANGELES, CAL. 90007 BV| 
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Only Glazcote lets the plastic 
eyeglass wearer see what hes missing. 


Just one dot of Glazcote® on each side of a plas- 
tic or hard resin lens fills hair line scratches and 
helps protect the lenses against future possible 
scratches. This unique product was developed 
for the Space Program, for use on spacecraft win- 
dows, and to clean, polish and protect astronauts’ 
plastic face shields. And continuous use of opti- 
cally clear Glazcote helps keep the lenses clean, 
static free, and polished as well as filling hair 
line scratches. q||ERGIN Irvine, Calif.; Montreal, Canada 
. <> 


Recommend Glazcote...just a dot does it. 





AMERICAN JOURNAL OF OPHTHALMOLOGY 89 


The Phaco Emulsifier enables 
thé surgeon to emulsify and 
simultaneously aspirate many 
senile cataracts. It is also a 
sophisticated aspiration device 
for congenital and traumatic cat- 
aracts which are soft and require 
minimal or no emulsification. 

Prompt rehabilitation of the 
patient is achieved because the 
limbal incision is limited to 2mm 
compared to the 19mm standard 
incision. 

HOW IT WORKS. Emulsifica- 
tion of the cataract is achieved 
by the .0015 inch forward and 
backward excursion of a titanium 
tip 40,000 times a second. Emul- 
sified lens material is simultane- 
ously aspirated through the 
center of the hollow tip. Sterile 






à 


A 
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isotonic fluid is introduced into 
the anterior chamber of the eye 
to replace the aspirated lens 
material and fluid. A constant 
fluid pressure within the anterior 
chamber is maintained by a flow 
control system. 

COMMERCIAL AVAILABILITY 
of the Phaco Emulsifier is the 
culmination of more than six 
years' research and product 
refinement by Cavitron and the 
surgeon! who originated the 
technique. 

A COMPREHENSIVE PRO- 
GRAM has been established and 
includes surgeon and operator 





training classes, a per operation 
charge plan for use of the SyS- 
tem, and regular factory servic- 
ing and inspection. 

SYSTEM USAGE Twenty-two 
Surgeons at six medical institu- 
tions have performed over 450 
extractions using the Phaco 
Emulsifier. 


'Dr. Charles D. Kelman, Assistant Clini- 
ical Professor, Department of Ophtha- 
mology, New York Medical College; 
Attending Surgeon and Director, Cata- 
ract Investigation, Manhattan Eye, Ear 
and Throat Hospital, New York. 


For further information, write: 
Cavitron Surgical Systems, 1902 
McGaw Avenue, Santa Ana, Cali- 
fornia 92705 (714) 557-5485. 


CAVITRON SURGICAL. SYSTEMS 


CAVITRON/KELMAN 
FHACO EMULSIFIER 
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for significantly faster 


cataract convalescence 





Born free 


Like trend-setting CM-II, the new Mentor’ CM-III Portable Operating Micro- ge 
scope gives total freedom to the su rgeon— freedom to swing the micro- 
scope in when he wants it, out when he doesn’t, freedom to turn away 
momentarily, freedom to carry it anywhere and set it up quickly, 
freedom from wearing or holding any equipment. 
What's new is CM-III's steadiness. We have entirely rede- 
signed the arm, pivot, and clamp for firmer, smoother action. 
When you swing it back in you return to the same focus, same 
angle, and same field of view without readjustment. (It's 
parafocal.) The maneuvering handles are sterilizable. 
And the coaxial light source. The neat pool of light makes 
finding the subject much easier, then illuminates it at an 
pm" intensity of 600 foot-candles. 
NS The optics present a bright, 
wide, flat field at your choice 
of magnification — 7X, 10.5X, 
or 14X. 
The price of the CM-III, 
complete with 
attractive, light- 
weight carrying case, 
is only $1060. Let us send 
you complete information. Mentor Division, 
Codman & Shurtleff, Inc., Randolph, 
Mass. 02368. 


Codman Mentor 


ESERIES OPED $ - MES 
EROGO BUD RIE PIL NT eS a e" à 


Ld 


SPERRE A, o HORE UR C OE 
Seras 4 minni eto die i pro] 


*Trademark (©1971 Codman & Shurtleff, inc. 
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there's little to it... 
except comfort 


TEARISOL? is the "simple" way to 
bring comfort to dry, irritated, and “just plain 
uncomfortable" eyes. It contains little that 
might sting . . . affect optical dynamics... 
distort vision. All it does is bring comfort 
to eyes that feel irritated . . . feel dry or gritty. 
A drop or so, as needed, during the day can 
also make hard lens wearing a lot "softer" 
for your contact lens patients. A sterile, 
isotonic artificial tear with 0.5% hydroxypropyl! 
methylcellulose. In the economical. easy-to- 
carry 15 cc. Lacrivial®, 


TEARISOL 


The Simple, Clear Tear Solution— 
For Comfort 


WAYNE, NEW JERSEY 07470 


STE. THERESE, QUEBEC, CANADA 





Fr 


potent ocular steroid... in the hospital 
thasone...the corticostercid of a 
'OL...hasantiinflammato-y activity JN the office 


| thirty to fifty times that of cortiscne! 


broad bacterial spectrum... & e . 
effective against pseudomonas a2-uginosa, AXItrYO 
staphylococcus aureus and many 

strains of proteus Active: dexamethasone 0.1% , neomycin sulfate ; 

superior corneal and aqueous equivalent to 3.5 mg/cc neomycin, 


i polymyxin B sulfate 6000 units/cc. 
humor penetration... 


in a controlled experimental stud, the available as sterile ophthalmic drops and 
Isopto® Vehicle...usedin MaxirrorL Drops sterile ointment... 


...was shown to produce drug 
concentration/penetration 85% aigher than 


polyvinyl alcohol and 43% higher dedicated to advances 
than aqueous vehicles2 in ophthalmic therapy 


DESCRIPTION: DROPS—Sterile suspeasion containing: Active: Dexamethasone 0.1% , Neomycin (present 
as sulfate) 3.5mg/cc, Polymyxin B Salfate 6000 units/ec; Vehicle: Hydroxypropyl Methylcellulose 0.5% ; 
Inactive: Sodium Chloride, Polysorba:e 20, Hydrochloriz Acid and/or Sodium Hydroxide (to adjust pH), 
Purified Water; Preservative: Benzalk »nium Chloride 0.004% . OINTMENT — Active: Dexamethasone 0.1%, 
Neomycin Sulfate equivalent to3.5ms/gm Neomycin; Polymyxin B Sulfate 6000 units/gm; Inactive: White 
Petrolatam, Anhydrous Liquid Larclin; Preservatives: Methylparaben 0.05%, Propylparaben 0.01%. 
CONTRAINDICATIONS: This drug i: contraindicated in tuberculous, fungal, and most viral lesions of the 
eye (herpes simplex/dendritic keraätis); vaccinia, varicella; acute purulent conjunctivitis and acute 
purulent blepharitis, and in those p:rsons who have shown hypersensitivity to any of its components. 
PRECAUTIONS: Extended use may cause increased intraocular pressure which should be checked fre- 
quently and may result in overgrowth of nonsusceptible organisms. Perforation can occur in diseases 
causing thinning of the cornea. Discentinue use if sensitivity occurs. Not recommended for long-term use 
in pregnant patients. 

References: 1. Nelson, E. L.: “Ophthalmic Steroids,” in Kaufman, H. E., (ed.): Ocular Anti-Inflammatory Therapy, 
Chas. C, Thomas, Springfield, Illinois, 12 "0. 2. Waltman, S. F. and Patrowicz, T. C.: Effects of hydroxypropyl methyl- 
cellulose and polyvinyl alcohol on intraocular penetration of topical fluorescein in man. Invest. Ophthal. 9:966, 1970. 
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REACTIONS FOLLOWING INTRAVENOUS FLUORESCEIN 
MervYN R. Stern, M.D, 


San Francisco, California 


AND 


CHARLES W. PARKER, M.D. 


St. Louis, Missouri 


Intravenous fluorescein is an important 
diagnostic and research tool in ophthalmol- 
ogy. The most common side effects have 
been nausea and vomiting. One manufac- 
turer (Smith, Miller & Patch) warns physi- 
cians of no other adverse reactions. There 
are several reports'*'^ of more serious reac- 
tions, however, with some culminating in 
shock or cardiac arrest ( Table 1). Toxic re- 
actions have been reported,!? and in addition, 
many reactions of an allergic type have been 
described. If these reactions were indeed al- 
lergic, identification of the responsible aller- 
gen would be important, as well as develop- 
ment of effective test procedures for the 
identification of susceptible individuals, as has 
been done in the case of penicillin allergy.!^ 

This paper reports nine patients who sus- 
tained systemic reactions to intravenously 
administered fluorescein (Table 1). Intra- 
dermal skin testing for allergic reactivity 
was performed in the first three, using both 
sodium fluorescein 5% (Fluorescite) and 
fluorescein-conjugated human serum albu- 
min ( F-HSA). Hemagglutination and hem- 
agglutination-inhibition studies were carried 


From the Departments of Ophthalmology (Dr. 
Stein) and Medicine (Dr. Parker), Washington 
University School of Medicine, St. Louis, Missouri. 
This study was supported in part by Public Health 
Service Research Grant EY-00336. 

Reprint requests to Mervyn R. Stein, M.D., 
Francis I. Proctor Foundation for Research in 
Ophthalmology, University of California Medical 
Center, San Francisco, California 94122. 
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out on sera from these three patients in an 
attempt to demonstrate circulating antibodies 
to fluorescein. Additionally, hemagglutina- 
tion studies were performed on the sera ob- 
tained before and after intravenous fluores- 
cein administration from eight control pa- 
tients, 


CASE REPORTS 


Case 1—This 61-year-old white woman had had 
multiple admissions for hypertension, atheroscle- 
rotic heart disease, atrial fibrillation, diabetes melli- 
tus, and gout. She had a history of allergy to sul- 
fonamides characterized by the development of urti- 
caria. In 1964, an infranasal choroidal mass was 
discovered in the right eye. She was lost to follow- 
up until July, 1968, when the mass had enlarged to 
a size of 5-6 disk diameters. A fluorescein ( Fluo- 
rescite) angiogram was attempted one month later. 
Ten ml (500 mg) of sodium fluorescein was in- 
jected into the antecubital vein. About 30 seconds 
later she became nauseated, then developed labored 
breathing with wheezing, followed by cyanosis and 
apnea. The femoral pulse was weak. An airway was 
inserted, and 0.5 ml of 1/1000 epinephrine was in- 
jected subcutaneously. Respiratory movements re- 
turned spontaneously; at first her breathing was 
shallow, and later it became deeper. The electrocar- 
diogram revealed atrial fibrillation with multifocal 
premature ventricular contractions (PVC). The 
blood pressure stabilized at 220/120, and the PVC 
decreased in frequency. She was observed in the car- 
diac care unit for 48 hours and recovered unevent- 
fully. The right eye was enucleated in April, 1969; 
pathologic diagnosis was malignant melanoma of 
the choroid. 

Case 2—This 42-year-old black physician was 
seen in January, 1969, with central serous retinop- 
athy in the left eye. He had a history of serum sick- 
ness following a tetanus antitoxin injection several 
years before, and he reported urticaria after the 
ingestion of oranges. There was a family history of 
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TABLE 1 


SUMMARY OF CASES MANIFESTING REACTIONS TO INTRAVENOUS FLUORESCEIN 
———————————————————————————— MM HM —H—M— 





Prior 
Total No. Fluo- 
Investigator or Angiograms Case No. Ophthalmic Allergic Description Mun OR Remarka 
Institution Reported and Prevalence Age and Sex Diagnosis History of Reaction Angiog- 
of Reactions raphy 
erm 
Washingten University 1300 (0.69%) 1. 51—F Malignant Sulfonamide Wheezing, None Hemagglutina- 
School of Medicine choroidal respiratory tion study and 
( present report) melanoma arrest skin tests neg- 
ative; indirect 
Coombs pro- 
cedure, 1:4 
titer 
2. 42—M Central Tetanus Urticaria None Hemagglutina- 
serous antitoxin, tion study and 
retinopathy foods, familial skin tests nega- 
asthma tive 
3 43—M Central Allergic Urticaria, facial None Positive skin 
serous rhinitis, edema reaction to F- 
retinopathy penicillin (?) HSA, 1:10 
dilution; hem- 
agglutination 
study negative — 
4. 60—F . Serous de- None Pruritus, urti- None 
tachment, caria, hv poten- 
macula sion 
5. 24—F Macular None Pruritus None 
hemorrhage 
é 75—M None Pruritus 
7. 62—F Presumed Penicillin Urticaria None 
histoplasmosis 
& 53—F Optic None Urticaria None 
atrophy 
9. 50—M Macular Dizziness, 
edema hypotension 
Postgradvate Medical 300 (0.33%) 1@ 61—F Diabetic None Loss of con- None Skin testing 
School of London! retinopathy sciousness, negative » 
bronchospasm, 
hypotension 
University Hospital of 100 (1.0%) 11. 28—M Allergic Wheezing, None Fluorescein ex- 
Lund, Sweden? rhinitis, dyspnea, urti- posure during 
urticaria caria, shock desensitization 
procedure; 
skin testing 
negative 
Amalric and associates? 3000 (0.10%) 12. 36—F Metastatic Loss of con- Once 
choroidal sciousness, apnea, 
tumor seizure, hypo- 
tension 
lå. Fatal myocardial 
infarction 
14. Urticaria 
15 Edema of face 
and arms 
Tohuku University of 350 (1.14%) 16. 47—F Tuberculous PAS (?) Exanthema, None Prausnitz- 
Japan‘ retinitis shock Kiistner test 
(1945) negative 
17 -18 Loss of con- 
sciousness 
$9 Urticaria 


— P" gá——À—HHÓ——YÀ Ó— ——— M — — ——————————————ÁM—t 
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e TABLE 1 (Continued) 
: Total No. due 
Investigator Or Angiograms Case No., Ophthalmic Allergic Description si -i R ES 
Institution Reported and Prevalence Age, and Sex Diagnosis History of Reaction Pies - emarxs 
of Reactions ngiog- 
raphy 
————M——— MÀ 
Fairchild Air Force Base» 20. Cardiac arrest 
University of rie Cardiac arrest 
Chicago Hospitalst 
22. Basilar artery 
ischemia 
23. Shock 
Palo Alto Medical 1600 (0.31%) 24.-27. Urticaria 
Clinic? 
28. 39—M Diabetic Shock None 
retinopathy 
The Wilmer Institutes’? 29.-31. Urticaria 
32. Laryngeal edema 
. 
Walter Reed Army 33. 30-M Detachment Hay fever, Pruritus, partial None Prausnitz- 
Hospital! of posterior foods respiratory Kiistner test 
vitreous face obstruction negative 
University Clinic for 88 (1.13%) 34. ?—F Urticaria 
Venereal and Skin Dis- 
eases, Vienna, Austria! 
Bascom Palmer Eye 1000 (0.2%) 35.-36. Urticaria None 
Institute1?'15 
37.-42. Pyrexia Probable con- 
tamination in 
Fluorescite 
University of California 2490 (0.48%) 43.-52. Urticaria 
Medical Center at San 
Francisco! 
53, 73—M  . Serous de- Codeine (?) Urticaria None 
tachment, 
. macula 
54. 73—M Serous de- Codeine (?) Urticaria Two 
tachment, months 
macula earlier 
Ohio State University!‘ 55. 36—M None Penicillin, Urticaria, edema None 
hay fever of face and hands 





asthma. His general health was otherwise unre- 
markable. A diagnostic fluorescein (Fluorescite) 
angiogram was performed. Sixty seconds after a 10 
ml injection he became nauseated. His vital signs 
were within normal limits, and his lungs remained 
clear, but in another 60 seconds, transient urticaria 
appeared on the left thigh. 

Case 3—This was a 43-year-old exiled Cuban 
physician, referred to Dr. Alan Kolker because of 
central serous retinopathy. At the time of his exam- 
ination (April 15, 1969), he was taking a cortico- 
steroid (Prednisone) in a dosage of 40 mg daily. 
He had had allergic rhinitis during the previous 
year, A papillary reaction occurred on the tongue 
following penicillin therapy. The patient developed 
generalized urticaria with facial edema within five 
minutes of the intravenous injection of 10 ml of 





sodium fluorescein (Fluorescite). There was no 
laryngeal edema. The urticaria quickly subsided. 


In addition to these cases of drug reac- 
tions to intravenous fluorescein, there were 
two cases of pruritus, two cases of urticaria, 
one case of urticaria with hypotension, and 
one case of dizziness with hypotension seen 
at Washington University School of Medi- 
cine in the period of January, 1968, to June, 
1971. 


EXPERIMENTAL PROCEDURES 


Skin testing—Skin testing was performed 
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in two steps, using sodium  fluorescein 
( Fluorescite) and F-HSA at a maximal con- 
centration of 7.7 mg/ml. The la:ter was ob- 
tained by conjugating fluorescein isothiocya- 
nate with human serum albumin in a bicar- 
bonate buffer and purifying the material by 
prolonged dialysis." The extent of the con- 
jugation was determined with a spectropho- 
tometer on the basis of absorbance at 280 
and 490 my. It was estimated that there was 
an average of 13 fluorescein grou»s per mole- 
cule of albumin. 

The patients were scratch-tested with 1: 
100 and 1:10 dilutions of sodium fluorescein 
and F-HSA. Since the scratch tests were 
negative at both concentrations in the three 
patients tested, intradermal injections were 
employed. The first two patients were skin 
tested by the authors. The thirl patient (a 
physician) was unable to return so the solu- 
tions were sent to him and he was skin-tested 
by a medical colleague. He was no longer tak- 
ing systemic corticosteroids at the time of 
skin testing. The skin test sc utions were 
tested in normal subjects for tbeir ability to 
produce nonspecific irritation, and there were 
no reactions at any concentration. 

Human sera sources—Blood was obtained 
from all three patients who hac experienced 
the drug reactions; in the first patient, it was 
taken one month later, in the second, it was 
taken two days afterward, and in the third, 
two months after the reaction. A control 
group of eight patients undergoing fluores- 
cein angiography was also studied. There 
were five with diabetic retinopathy, one with 
pseudoxanthoma elasticum, one with macular 
degeneration, and one with retinal detach- 
ment. Blood specimens were obtained prior 
to and 10 to 14 days after the fluorescein 
study. A nonspecific control serum was col- 
lected from a laboratory technician. 

Rabbit sera—New Zealand rabbits were 
immunized with one mg of F- 15A in com- 
plete Freund's adjuvant injected into the 
footpads, and serum was obtained four to six 
weeks later. On the basis of quantitative pre- 
cipitin analysis, the serum was found to con- 
tain 200 ug/ml of antibody. Rabbit antiserum 
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to human gamma globulin was obtained by 
the method of Thiel and associates.'? 

Hemagglutination technique—A modifica- 
tion of the technique employed by Thiel and 
associates!? for the detection of hemaggluti- 
nating antibodies to penicillin and its deriva- 
tives was used, In this procedure fluorescein 
isothiocyanate is covalently bound to human 
red blood cells and the cells are agglutinated 
by sera containing anti-fluorescein anti- 
bodies. 

Sensitization of human red blood cells 
with fluorescein was accomplished in the 
following manner. Washed Group O, Rh- 
negative human red blood cells were obtained 
from a single donor and mixed with an equal 
volume of Alsever's solution. Tlfe cells were 


washed three times with a solution contain- — 


ing 0.15 M NaCl, 0.008 M K.HPO, and 
0.002 M Na H;PO,pH 7.4 (phosphate- 
saline). An equal volume of 0.15 M. NaCl 
solution was then added to the packed red 


blood cell volume to produce a 50% suspen; 


sion, One volume of the suspension was added 
to a solution containing 30 volumes of a 0.15 
N sodium barbital buffer, pH 9.8, and 0.3 vol- 
ame of a suspension of fluorescein isothio- 
cyanate in acetone containing 5 mg/ml. The 
resulting mixture was incubated for one hour 
at 37°C, washed three times with a wash solt- 
tion (20.5 g dextrose, 20 g EDTA disodium 
salt, and 4.2 g NaCl in one liter of distilled 
water, with 2 g of bovine serum albumin 
added just before use) and the blood cells 
were finally diluted to a 1% suspension in this 
medium. 

Serial four-fold dilutions (from 1:4 to 
1:256) of human and rabbit sera were made 
up in duplicate using phosphate-saline. Half 
of the tubes received 2.5 X 10+ M sodium 
fluorecein in phosphate-saline. An equal vol- 
ume of the 196 fluorescein-treated red blood 
cell suspension was added to all the tubes. 
They were shaken thoroughly and then exam- 
ined for hemagglutination and hemagglutina- 
tion inhibition at 30 and 90 minutes. An iden- 
tical set of tubes was made up and used in 
carrying out a subsequent indirect Coombs 
Test. 
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-A 2-plus hemagglutination reaction!? was 
consistently obtained in this experiment with 
rabbit anti-fluorescein sera at the 1:256 dilu- 
tion. Furthermore, the reaction was consis- 
tently inhibited by unbound sodium fluores- 
cein at a concentration of 10^? or less. Fluo- 
rescein-treated red blood cells incubated with 
phosphate-saline alone did not agglutinate. 

Indirect Coombs procedure—The Coombs 
procedure was employed to accentuate the 
hemagglutination response. Rabbit anti-hu- 
man gamma globulin was absorbed with the 
cells preincubated with sera, and observed for 
agglutination at 30 and 90 minutes. 


RESULTS 


Skin tésting—The scratch tests were neg- 
ative to both sodium fluorescein and F-HSA 
at both the 1:10 and 1:100 dilutions in all 
three patients. The third patient had a posi- 
tive intradermal response to F-HSA at 
the 1:10 dilution, but showed no reaction to 
sodium fluorescein. Unfortunately, we did 
not conduct, nor did we witness the skin 
testing, and the role of albumin in the skin 
reaction was not elucidated. Therefore, the 
signifiance of this positive result is question- 
able. The other two patients had negative in- 
tradermal reactions, 

Hemagglutination reaction—The sera 
from the three patients who manifested idio- 
. Syncratic reactions to intravenous fluores- 
cein, as well as the sera obtained before and 
after fluorescein injection in eight control 
patients, produced negative hemagglution re- 
actions, The nonspecific control serum was 
weakly positive at the 1:4 dilution, and its 
reaction with antigen-coated red cells was in- 
hibited by sodium fluorescein, 

Testing with the Coombs reagent pro- 
duced a weakly reactive response at the 1:4 
dilution in the pre-angiographic serum of 
one of the control patients with diabetic reti- 
nopathy, but was negative in the post angio- 
graphic serum from the same patient. Among 
the three patients being studied, the first had 
a moderate reaction at the 1:4 dilution. Both 
responses were inhibited by sodium fluores- 
cein, Frequently, false-positive results are ob- 
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tained with the hemagglutination test at the 
lowest titer (i.e., 1:4). Therefore, we cannot 
place a great deal of confidence in these ele- 
vations, especially since the nonspecific con- 
trol had a 1:4 titer. 


DISCUSSION 


We have collected 55 cases of reactions to 
intravenous fluorescein in 54 patients (Table 
1), including several of our own cases.'-!* 
The majority of the reactions (67.3%) were 
of an allergic type (Table 2), and most of 
these were characterized only by urticaria. 
About 29% (16) of the reactions were of a 
severe nature, and 11 presented a shock-like 
picture. Seven of the 16 severe reactions ap- 
peared to be allergic in type and these con- 
sisted of two cases of shock, two cases of re- 
spiratory obstruction, a case of respiratory 
arrest, a case of hypotension, and a case of 
hypotension with loss of consciousness. Car- 
diac arrest, shock, loss of consciousness and 
myocardial infarction were the main diag- 
noses in the non-allergic group. In most 
cases, recovery was uneventful, but one pa- 
tient developed a myocardial infarction sev- 
eral hours after the procedure and died.? Of 
the cases in which the sex was stated, half 
were male. The age range was from 24 to 75 
years with a mean of 48.2 years. 

For each institution, the prevalence rate 
was calculated from the total number of re- 
actions versus the number of fluorescein stud- 
ies, where this information could be obtained. 
It varied from 0.1 to 1.14%. The prevalence 
rate for severe reactions was even lower, 
ranging from 0.06% to 1.00%. We cannot 
be sure whether the differences between in- 
stitutions were significant, as the number 
of drug reactions and angiographic studies 
in some series were small. Nevertheless, with 
this limitation in mind, the mean rate for all 
types of reactions in this review was 0.60% 
(six reactions per 1000 angiographic studies 
performed) and for severe reactions it was 
0.41% (four reactions per 1000 angiographic 
studies performed). This incidence is wor- 
thy of consideration, especially for institu- 
tions performing large number of studies. In 
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TABLE 2 


TYPES OF REACTIONS FOLLLOWING INTRAVENOUS 
ADMINISTRATION OF FLUORESCEIN 


Degree Allergic Type Non-allergic Type 
Mild 30 9 
Severe 7 9 


Total 37 18 





the light of the seriousness of some of the 
reactions, as well as the sporadic nature of 
their occurrence, certain safety precautions 
should be taken. It would seem desirable to 
perform the study in a room large enough to 
allow for comfortable treatment of the pa- 
tient Administration of the fluorescein 
through a small indwelling catheter? has 
value, since the vein can be kept open in the 
event that a severe reaction should develop. 
An emergency tray should be available.*:+1° 
It should contain epinephrine HCI solution 
1:1000, diphenylhydramine HCI (Benadryl) 
parenteral, aminophylline, metaraminal bitar- 
trate ( Aramine), hydrocortisone sodium suc- 
cinate (Solu-Cortef), parenteral fluid with 
intravenous adapters, syringes, needles, an 
airway, and oxygen.!??? Finally, one should 
be prepared to act in a rapid and efficient 
manner, with maximum utilization of ancil- 
lary staff. 

Drug allergies of the immediate hypersen- 
sitivity type are thought to be the result of 
an immunologic response of the host to a 
hapten (drug)-protein combination. Nearly 
all drugs attach themselves by reversible 
bonds to proteins, especially albumin, but 
this combination does not appear to be anti- 
genic. Apparently antigenicity is determined 
by the ability of the drug to produce a stable 
or covalent bond with the protein.*:*? 

In the case of many drugs, the allergic re- 
action is probably the result of the conjuga- 
tion of serum protein with degradation prod- 
ucts of the drug. Support for this concept is 
provided by experiments on penicillin. al- 
lergy. Several penicillin derivatives, notably 
the penicilloyl group, have been found to 
be the important antigenic determinants. 
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These derivatives conjugate covalently with 
protein; however, penicilin and several 
other derivatives, which are poor sensitizers, 
are bound reversibly to serum albumin.?! 

Fluorescein, when injected intravenously, 
is adsorbed in large part (50-84%) to 
plasma proteins (mainly the albumin frac- 
tion),? and also to red blood cells (15- 
17%).** The resulting bond is weak.?»* 
Webb and associates?’ have shown through 
paper chromatography studies in rats that 
fluorescein is not degraded in animal tissues, 
but is excreted mainly in the urine, un- 
changed, and partly by way of the liver after 
conjugation with glucuronide. It is also rap- 
idly excreted in the urine in man.?® 

Do these drug reactions have art immuno- 
logic basis, and, if so, is fluorescein the re- 
sponsible allergen? Since fluorescein does 
not bind covalently to the plasma proteins it 
would not appear to be an important sensi- 
tizer, and this is supported by the available 
experimental results. Antibodies to fluores- 


cein were not conclusively demonstrated in 


any of our own or our collected cases, One 
of our three patients (Case 3) manifested a 
positive intradermal test to F-HSA at a 1:10 
dilution. This may have been an immuno- 
logic reaction to conjugated fluorescein, but 
we did not perform the test, nor did we ob- 
serve the reaction, Furthermore, testing with 
albumin would have been useful to strengthen 


the case for allergy to fluorescein itself, The’ 


Prausnitz-Küstner test was performed in 
two reported cases,*!? and skin testing was 
employed in two others."? All results were 
negative. In addition, we were unable to 
demonstrate the development of circulating 
antibodies to fluorescein by the hemagglutin- 
ation technique in the eight control patients, 
or in the three cases of drug reactions, The 
argument that the fluorescein-tagged red 
blood cells were insufficiently sensitized with 
fluorescein does not seem valid, since rabbit 
antisera to fluorescein at high dilutions gave 
strongly positive agglutination reactions. Al- 
though Case 1 and one of the control patients 
had positive responses at the 1:4 dilution in 
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the indirect Coombs test, the significance of 
a 1:4 titer is questionable. Insofar as fluores- 
cein has not been found to be degraded meta- 
bolically,?* the formation of small quantities 
of breakdown products has not been excluded, 
and these could act as sensitizers. 

It is possible that the inciting haptene was 
a contaminant. According to their weekly re- 
call list (May 8, 1970), metallic and ionic 
mercury have been detected in fluorescein vi- 
als by the Food and Drug Administration. 
Mercury has resulted in hypersensitivity re- 
actions.*® However, it cannot be implicated 
as the primary cause of these allergic reac- 
tions, since several cases of urticaria were 
noted subsequent to the second release of the 
mercury-free fluorescein.^? 

Finally, the reactions may have been 
caused by nonallergic mechanisms. A vaso- 
vagal type response is a distinct possibility in 
several cases (ie, Case 9). Since many 
drugs cause histamine release in vitro in the 
absence of an antigen-antibody reaction,?? 
histamine should be considered as a possible 
causal factor. There is little evidence, how- 
ever, that drug reactions of the type de- 
scribed in this review are mediated by this 
pathway. An embolic effect from the rapid 
injection of a bolus of dye, with transient 

"ischemia of vital organs, must be raised as a 
possible mechanism. Several cases appear 

. to be the result of a direct toxic effect —a 
probable contaminant resulted in a series of 
pyrexic reactions at the Bascom Palmer Eye 
Institute.'5 Inorganic mercury can result in 
an acute toxic reaction,?' however, the con- 
centration of mercury administered in the 
cases cited in this study was probably too 
low to be toxic. 

If some of these reactions were due to an 
allergy to fluorescein, how were these pa- 
tients sensitized? The topical route would be 
a likely source of sensitization, as many of 
the patients in this review had received topi- 
cal fluorescein previously. However, Theo- 
dore and Schlossman?? state that topical fluo- 
rescein "is rarely, if ever, a sensitizer." Sen- 
sitization from a previous intravenous injec- 
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tion might be considered, but we uncovered 
only two cases in which previous angio- 
graphic studies had been performed. One pa- 
tient had a reaction to the second, but not to 
the first injection ; in the other patient, urti- 
carial reactions occurred after both studies.” 
If the intravenous route is an important 
pathway for sensitization, the incidence of 
adverse reactions might be expected to in- 
crease as more and more patients are ex- 
posed to repeat angiograms. Sensitization by 
another route is possible since fluorescein is 
a widely distributed substance in our envi- 
ronment. 

Since there is an increased risk of drug al- 
lergies in atopic individuals,?? it is important 
to probe for a history of allergy where this is 
possible. A positive history was obtained in 
seven of 14 cases where it was specifically 
sought, and in three of these there was a his- 
tory of drug allergy. In three other cases, a 
history of a drug reaction was obtained, but 
it was not typically allergic in nature. We 
have no information regarding allergy 
among the other cases depicted in Table 1. 


SUMMARY 


Nine cases of reactions following intra- 
venously administered fluorescein are re- 
ported with a review of the literature. Skin 
testing was performed in three of the nine 
patients, using commercial fluorescein and 
fluorescein isothiocyanate conjugated with 
human serum albumin (F-HSA). A positive 
response to F-HSA at the 1:10 concentration 
occurred in one of them, but the reaction was 
not witnessed by the authors. Hemagglutina- 
tion and hemagglutination inhibition studies 
were conducted on sera from these three pa- 
tients and from eight control subjects who 
had undergone fluorescein angiography. Sig- 
nificant antibody levels to fluorescein could 
not be detected in patients or controls. Reac- 
tions to intravenous fluorescein are reported 
to occur in 0.6% of patients undergoing an- 
giography. The majority of the reactions 
were of an allergic type (67.3% ), but a sig- 
nificant percent (29.1%) were severe in na- 
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ture. Therefore, an emergency tray and oxy- 
gen should be readily available when angi- 
ography is performed. The possible mecha- 
nisms underlying these reactions arc multiple. 
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JOHANNES KEPLER ON THE EYE AND VISION 
Harry H. Mark, M.D. 


New Haven, Connecticut 


This year the scientific world celebrates 
the quadricentennial birthday of Johannes 
Kepler (Fig. 1), and it appears fitting on 
this occasion to touch on some aspects of his 
work concerning ophthalmology. It seemed 
desirable on two accounts : 

l. The pertinent Latin books are not 
available in English, and only fragments 
have been translated into German. This inac- 
cessibility of original sources may explain 
errors published repeatedly by various au- 
thors. It 1s hence a purpose of this commu- 
nication to present Kepler's views as he him- 
self stated them. 

2. The short comments on these views are 
aimed at providing a degree of perspective. 
Studying the work of great scientists of the 
past affords insight into the general art of sci- 
entific investigation.! It serves to remind us 
that the intellectual effort required for scien- 
tific progress has not been changed or less- 
ened by the more sophisticated tools avail- 
able today. The ontogenesis of each individ- 
ual scientist historically follows the phylo- 
genesis of science at large. 

Concerning ourselves with ophthalmology 
alone hampers a complete portrayal of Kep- 
ler's genius. He is best known for his three 
laws of planetary motion which paved the 
road to Newton's celestial mechanics and 
modern space trips. His elucidation of re- 
fraction. through lenses—the  Dioptrice— 
ranks second only to Euclid’s classical Ca- 
toptrics. In this field, Kepler explained the 
workings of Galileo’s terrestrial telescope 
and proposed the astronomical one, also 
known as the Keplerian telescope, variations 
of which were incorporated into numerous 
other optical instruments such as the micro- 
scope. His work in astronomy and optics re- 
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quired a good deal of mathematical know! 
edge; in this area, too, Kepler added new 
knowledge on logarithms and infinitesimals. 


SOURCES 


The material of ophthalmic interest is con- 
tained in two books. The first, commonly re 
ferred to as ad Vitellionem, or Astronomiae 
pars optica (Fig. 2), was published in 1604, 
and its title translates: Supplements to Wi- 
telo, in connection with the optical part of 
astronomy, especially on the proper observa- 
tions and estimations of the waning diame- 
ters of the sun and moon, with examples of 
significant eclipses. In this book the reader 
is offered, among many other new subjects, 
a most lucid treatise on the mode of vision, 
and the use of the ocular humors, contrary 
to views held by opticians and anatomists 

The second and much shorter book (Fig. 
3) was published in 1611, and essentially 
complements and supplements the first. Its 
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Fig. 1 (Mark). Kepler at work, with abbreviated 
titles of some of his books. From the title page of 
his Rudolphine Tables, 1627. 
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Fig. 2 (Mark). Title page of Kepler's main book on 
vision, 1604. 


full title translates: Dioptrics, or, demonstra- 
tion of the effects which the newly invented 
telescope has on vision and the visible. In 
this second book, Kepler’s theory of accom- 
modation is of particular interest to us, 


ANATOMY 


main endeavor is in astronomy, 
“astronomical observations 


Kepler’s 
but, as he says, 
depend ultimately on the human eye. There- 
fore, in order to avoid inaccuracies and 
deceptions, it is necessary to study the eye, 
and to begin with its anatomy." Since, how- 
ever, Kepler had no first-hand knowledge of 
the subject, he accepted “the torch from au- 
thorities in anatomy in order to illuminate 
with it the physical problems." 

The anatomy of the eye depicted in Figure 
4 was drawn by Kepler mainly from Felix 
Palter,? in conjunction with works of John 
Jessen and Fabricius ab Aquapendente.* 
Figure 4 conforms accurately to the eye de- 
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picted in Vesalius Fabrica," and is not far 
removed from ancient Galenic concepts. 


KEPLER’S CONCEPTS 


The orbit—This is the bony shield of the 
eye. The eye protrudes out somewhat in or- 
der to attain a wider visual field. The orbital 
axes are directed downwards and temporally 
to facilitate social intercourse and also to see 
better the feet and mouth, needed for loco- 
motion and nourishment. To this end, too, 
the tace between the nose and the cheek is 
depressed, The forehead protrudes above the 
eyes to shield them from overhead lights. 

The nose between the orbits forms a dam 
to prevent one eye from seeing the other, 
which would impair vision by réflections. 
That part of vision, however, which is thus 
obscured for one eye, is complemented by 
the other, for with two eyes Nature achieved 
complete vision. 

The eyelids—These protect the eyes by 
keeping them moist and by wiping off for- 
eign matter and discharge. In order to func- 
tion properly as occluders and wipers they 
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must remain in contact with the globe in all 
positions and with their entire surface; this 
can be achieved only by hemispherical shut- 
ters anchored on each side of a sphere, as the 
eyelids are. The eye brows and lashes shield 
the eye from excessive light and from for- 
eign bodies. Upon blinking, the lashes also 
work as fans, blowing approaching dust 
away. 

The globe—This has a spherical form for 
easy rotation on all axes, essential for com- 
plete vision. The center of rotation is also 
the center of the sclera, uvea, and retina. 
The lens is slightly in front of this center. 

The globe resembles an onion with its 
stalk in the brain. The hard membrane of the 
brain forms the sclera and cornea, the soft 
membrane of the brain forms the sclera and 
cornea, the soft membrane forms the choroid 
posteriorly and the uvea anteriorly, and the 
brain itself forms the optic nerve and retina. 

The conjunctiva—This springs from the 
periosteum of the orbital rim. It contains nu- 
tritive vessels and also helps retain the globe 
in the orbit. 

The cornea—The cornea is avascular. Its 
radius of curvature is smaller than that of 
the sclera, and indeed may not be spherical at 
all but rather spheroidal in order to counter- 
act spherical aberrations. 

The sclera—This is white in order to re- 
flect light away, for its absorption by a dark 
color would generate injurious heat. 

The iris—This is variously colored to ac- 
centuate it from the white sclera and black 
pupil. In this manner, we can tell immedi- 
ately when someone is looking at us. The 
stiff and smooth body of the iris occasionally 
emits sparks by internal friction, similar to 
those produced by stroking a cat or freshly 
cut hair. 

The pupil—The pupil dilates in the dark 
up to three times its normal size in order to 
admit more light to the lens. It constricts in 
bright light and on looking at near objects. 

The choroid—This is half as thick as the 
iris, and is attached to the sclera by fibers. 

The ciliary processes—These originate in 


JOHANNES KEPLER 87] 





QU. W 
s A 4. 
a 2 aa 4 
pU ue 
° M * 


Fig. 4 (Mark). The human eye. 


the uvea (not in the retina) and are anchored 
to the lens, which they nourish. With the 
lens they form a septum between the aque- 
ous and vitreous humors. The processes are 
all black, swell in bright light, and shrink in 
the dark. The purpose of the whole uvea is 
to provide darkness inside the eye. 

The aqueous humor—This is in direct 
contact with the cornea, iris, iens, hyaloid, 
and ciliary processes. It has no membrane. 
Its function is to fill the chambers and to 
maintain a uniform refractive index between 
the cornea and lens. 

The crystalline lens—This is located only 
a little in front of the center of the globe. It 
is encapsulated by a membrane to prevent 
penetration of aqueous humor. The crystal- 
line is an optical lens with a spherical, con- 
vex front surface parallel to the corneal sur- 
face, and a hyperbolic posterior surface. As a 
biconvex lens, it reduces and inverts the im- 
age of a distant object when the receptive 
screen is farther behind the lens than the 
length of its radius. 

The vitreous humor—This is covered by 
the hyaloid membrane which separates it 
from the aqueous humor and the retina. Its 
refractive index is lower than that of the 
lens, for otherwise light would not emerge 
convergent from the lens. The vitreous holds 
the retina taut against the uvea. 

The retina—This originates in the optic 
nerve and spreads forward to end in front of 
the ciliary processes. Its form is thus larger 
than the hemisphere and correspondingly, 
our visual field is wider than 180°. Kepler 
states: "That this is so I have proven to my- 
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self, for I often saw the sun and my shadow 
simultaneously; one does not miss by much 
to see one's own ears, particularly if they are 
large." 

The optic nerve—This is located diamet- 
rically opposite the pupil and lens, and is 
therefore the site of best vision. It possesses 
à twisted channel connected to the brain. No 
optical image can be transmitted through the 
nerve, only the visual impressions from the 
retina. The two nerves unite and cross in or- 
der to connect the brain equally to both eyes ; 
when one side of the brain or nerve is dam- 
aged, the eye will thus maintain its contact 
with the sensorial centers. The nerves do not 
cross in order to see singly with both eyes, 
for we can see double even with intact 
nerves. 


COMMENT 


Kepler's anatomy of the eye bears heavily 
on his physiological optics. In general, we 
note his then common teleologic approach 
which assigned to structure an ulterior pur- 
pose. This intimate association sounds naive 
today, but is still held subconsciously at pres- 
ent, for one always tacitly assumes that any 
structure has a purpose, or, as von Bruecke 
put it, "teleologv 1s a lady without whom no 
biologist can live; yet he is ashamed to show 
himself in public with her." 

Kepler himself occasionally expressed con- 
flicting teleologic views. At one point, for in- 
stance, he asserts that two eyes were not made 
in order to protect vision in case one is lost 
"for Nature designs nothing against loss”; 
at another point he explains that the purpose 
of the two optic tracts is to preserve vision 
in case one is damaged. Today we may sim- 
ply accept two eyes as a fact, and then pro- 
ceed to study the advantage of the situation 
extant. One wishing to explain why we have 
two eyes would look to the evolutionary de- 
velopment of symmetry in living organisms, 
rather than extrapolate their existence from 
the advantages of their function. 

The structure of the crystalline lens was 
theoretically deduced by Kepler from its 
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function. Since spherical lenses cause optical 
aberrations detrimental to a clear image on 
the retina, the lens (and cornea) had to be 
given a spheroidal shape. Similarly, the re- 
fractive index of the vitreous had to be 
higher than that of the lens to accommodate 
Kepler's theory which called for light from 
the lens to converge on the retina. Such de- 
ductions are commonplace in mathematics 
and physics, but may have dubious value in 
biology. Kepler's reasoning is thus amazing 
in its proximity to the actual facts as we now 
know them. 

On the other hand, Kepler's visual theory 
suffered because of inaccurate anatomical 
data. Chief among them was the central posi- 
tion of the lens in the vitreous cavity. This 
location was assigned to it in antiquity, was 
formalized by Galen, and this belief contin- 
ued until the 18th century when cataract ex- 
tractions began. Fabricius ab Aquapendente 
correctly placed the lens right behind the pu- 
pil, but the idea did not prevail, so that, for 
instance, a notable anatomist and ocular sur- 
geon such as William Cheselden in the 18th 
century wrote of the large space between the 
pupil and lens, 

Interesting also 1s the description of the 
aqueous humor in direct contact with its sur- 
rounding tissues. A capsule containing the 
humor has been described as late as the 19th 
century, and a disease, aquocapsulitis, was 
then assigned to it. Evidently even in anat- 
omy newer knowledge is not necessarily tan- 
tamount to enlightenment. 


VISION 


“I shall describe the process of vision as 
never before explained or comprehended to 
the same degree," Kepler states. "Vision en- 
sues when the entire external hemisphere, 
and somewhat more, is brought into the con- 
cave surface of the retina. How this image 
on the retina becomes conscious to the soul I 
shall leave for others to explain." . 

He continues: "Each single point of the 
external object forms the apex to a cone of 
light which has its base on the anterior sur- 
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face of the crystalline lens. To this cone cor- 
responds another one with the same base but 
with an apex on the retina. The anterior 
cone is somewhat refacted bv the cornea, the 
posterior one by the posterior face of the 
lens. All cones from all points intersect at 
the pupil on their way to the lens. The di- 
vergent rays from the objective point be- 
come convergent by refraction at the cornea. 
Therefore, the larger circle of light formed 
on the cornea shrinks to fit the smaller aper- 
ture of the iris, and is still smaller when it 
reaches the lens. No refraction occurs on the 
anterior surface of the lens because the re- 
fracted rays from the cornea fall perpendicu- 
lar to it. The rays do, however, become more 
convergent by refraction at the hyperbolic 
surface of the posterior lens, and they finally 
unite exactly at the center of the optic nerve 
head. Best vision is attained when all the rays 
from one objective point passing through the 
pupil are reunited after two refractions (at 
: the cornea and posterior lens) at one point 
on the retina (Fig. 5). 

"Another point of the object, to the right 
of the central one, will send an oblique cone 
of light to the pupil. It will cross the first 
cone at the pupil and will land upon the face 
of the lens to the left of the first one, similar 
to what happens in a camera obscura. The 
crystalline lens in the eye represents the pos- 
«terior wall of the camera. Behind the lens no 
rays intersect; therefore, an object located 
between the pupil and the lens will appear 
inverted (Fig. 6). The image on the lens is 
still blurred because not all rays have yet in- 
tersected ; only after refraction by the lens 


Fig. 5 (Mark). The course of light from a point-ob- 
ject through the eye (after Kepler's text). 
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Fig. 6 (Mark). Image formed in the eye by an ex- 
tended object (after Kepler's text). 


do all rays unite perfectly on a point on the 
retina. 

"According to optical principles, which I 
have elsewhere sufficiently proven by several 
demonstrations, the image on the retina is in- 
verted in relation to the external object. To 
those who object, I say that vision is not an 
action, though illumination is one, Vision is 
à passive impression—a reaction to the ac- 
tion of light. Besides, the inverted image is 
still completely proportional in the relative 
position of its details. The eye also knows its 
own position, and when it sees something 
high it spontaneously turns upwards. 

hays from lateral points of the objects 
form oblique cones on the way to the eye. 
They are therefore refracted not only by the 
cornea and posterior lens face but also by the 
anterior lens. Furthermore, the entry pupil 
now is vertically oval. All this causes these 
rays to form an indistinct image on the ret- 
ina. The retina itself has only a weak senso- 
rial power at these peripheral areas. Hence 
peripheral vision does not satisfy the eye but 
merely invites it to turn toward it to form 
direct and distinct vision. The peripheral im- 
ages flow as in a funnel toward the optic 
nerve, and contribute to the formation of a 
complete picture. 

Spherical aberration—" Rays incident on a 
spherical lens at its periphery are more re- 
fracted than those which pass it centrally ; in 
a convex lens they. converge to a focus 
nearer the lens. In the eye this phenomenon 
is counteracted in three ways: First, the pu- 
pil excludes the peripheral parts of the crys- 
talline lens. Second, the posterior face of this 
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lens is aspherical, and, finally, the peripheral 
parts of the retina are closer to the lens than 
the central parts. The image on the retina re- 
mains sharp even when the pupil is dilated 
since the other two factors are still operative. 

"Very near objects always appear blurred 
because the focal point of their rays recedes 
into the head, leaving on the retina a diffuse 
circle instead of a sharp point. 

Physiologic diplopia—"When both retinas 
are similarly affected, we see singly; when 
dissimilarly affected, we see two pictures of 
the same object. In Figure 7, the eyes ( Band 
C) are looking at an object (F). Point D is 
projected on the retina of eye D at a different 
place from point F, whereas in eye C both 
points project to the same place. Therefore, 
point D appears double. 

After-imagery—" Vision is a sensual per- 
ception by the brain of the stimulated retina. 
The visual spirits are either offered to the 
brain by the retina, or else the brain requests 
the information from the retina. Light and 
colors cause a change within the structure of 
the retina rather than merely paint a picture 
on it; this is analogous to the burning of pa- 
per by means of light concentrated upon it. 
The change in the retina is not contempora- 
neous with the stimulus, for the image may 
remain after the stimulus had subsided. 

Depth  perception—" Distant objects as 
well as small ones subtend a small angle at 
the eye—near or large ones, a larger angle. 
The distance of an object from the eye may 
be judged best by the use of both eyes, since 
these are separated from one another by a 
certain distance. As long as there is a notice- 
able ratio between the interocular distance 
and the distance of the viewed object, the lat- 
ter distance may be perceived. 

“A single eye may also judge distances by 
being moved from one vantage point to an- 
other. This in effect creates vision from two 
separate angles similar to simultaneous vi- 
sion with the two eyes. Furthermore, the eye 
is capable of sensing the degree of refraction 
in its media and the degree of diminution in 
the intensity of light passing through its hu- 
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Fig. 7 (Mark). Physiological diplopia explained. 


mors, and in this manner judge the distance 
of the object from which the light emanates. 

Inhibition—"*Of objects of equal size, 
those which are brighter appear larger, and 
the less luminous ones appear smaller. A 
brightly illuminated area of the retina inhib- 
its clear vision in the neighboring’ areas." 


COMMENT 


Prior to Kepler, the commonly accepted 
theory of vision saw the lens as the percep- 
tive organ. The notion originated with the 
ancient Greeks and was taken over by Al- - 
hazen in his book on optics. The book was 
written in Arabic in the 10th century and 
was translated into Latin by Witelo in the 
13th. Even such a notable optical luminary 
and contemporary of Kepler as John Bap- 
tista Porta? accepted it. 

Toward the end of the 16th century, a few 
observers noted that the crystalline lens, 
when removed from the eye, acted as any. 
other optical lens. Among them was the ob- 
scure Franciscus Maurolycus? and the more 
widely known Felix Plater.? Lacking insight 
into physical optics, they understood the ac- 
tion of the crystalline lens to be one of mere 
magnification. 

It was thus Kepler's brilliant accomplish- 
ment to confirm that the lens was indeed an 
optical instrument, and as such he docu- 
mented its action within the eye. He did this 
bv applying to the eye his thorough knowl- 
edge of physical optics in general and of 
lenses in particular. So convincing was his 
demonstration that the revolutionary idea of 
the inverted retinal image was accepted in 
the bargain. The experimental proof was 
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furnished by Christopher Scheiner a few 
years later. 

Reducing the function of the eye to clearly 
comprehensible physical events had both im- 
mediate and delayed consequences. Once the 
veil of mystery had been lifted from the act 
Of vision, man needed no more stand in awe 
of it. It became unnecessary to worry 
whether the images seen through spectacles 
and telescopes were real or merely a demo- 
niac deception brought about by these heretic 
devices. It was sometimes argued that if God 
wanted man to see more, He would have 
given him the necessary eyes. But when Kep- 
ler showed that the eye functioned along 
the same lines as the artificial optical tools, 
the whole problem evaporated into thin air. 

Similarly, once it had been understood 
how the crystalline lens functions, its re- 
moval could be contemplated in more ratio- 
nal terms. The first obstacle to cataract ex- 
traction was thus overcome. All that was 
‘lacking in Kepler’s time was the proof that 
cataract was indeed an opacity of the lens. 
This proof came 100 years later. 

The camera obscura, a name Kepler 
coined, was known since antiquity and com- 
monly used in astronomy. This knowledge, 
together with the superficial resemblance of 
the eye to such a camera, must have preju- 
diced Kepler. He thus made incidental light 
intersect at the pupil in front of the lens, 
asigning the latter a secondary role—a role 
dictated perhaps also by the deep position of 
the lens within the globe. 

On the other hand, his conflicting views 
concerning the dioptrics of the eye are bi- 
ased in favor of the newly discovered lens. 
At one time he stated that the cone of light 
from the object is based at the lens ; another 
time he stated its base to be the cornea, from 
which it converges onto the lens. 

Today we know, of course, that the eye is 
mainly a dioptric apparatus which, contrary 
to a camera obscura, may still function with- 
out an iris diaphragm. Its nodal point (or 
points) is in the posterior part of the lens or 
behind it, the cornea being the main refract- 
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ing surface. But all this is founded on what 
Kepler began, and came to us refined 
through the able minds of C. F. Gauss and 
H. L. Helmholtz in the last centurv. 

Kepler's idea that the curvatures of the 
cornea and anterior lens were identical was 
taken from Alhazen. The latter required the 
concept since he believed that light was lost 
by refraction, and hence could not be accu- 
rately perceived. To Kepler's theory of vi- 
sion it was irrelevant. 

Among the many novel ideas expressed by 
Kepler we note: (1) The correspondence of 
the visual field to the area of the retina. (2) 
The varying visual angles at which objects 
of different size or distance subtend at the 
eye. (3) The inverted and reduced retinal 
image. (4) The proprioceptive consciousness 
of the position of the globe in space. (5) The 
difference between central and peripheral vi- 
sion. (6) Inhibition processes within the ret- 
ina. (7) Corresponding retinal points as pre- 
requisite to single binocular vision. (8) The 
ability of the eye to sense the degree of re- 
fraction occurring in its media. This last 
idea is similar to his notion that a free-float- 
ing image may be perceived by the onlooking 
eye. 

Of lasting value remain Kepler's elucida- 
tion of the refractive errors and of accom- 
modation, which follow directly from his 
visual theory, based upon available anatomi- 
cal and optical data. 


REFRACTIVE ERRORS 


Kepler states, "Those who see clearly at 
distance but indistinctly at near are helped 
by convex spectacles, and those who see 
poorly at distance but well at near are helped 
by concave spectacles. How amazing that 
while the practical use of this fact is so wide- 
spread, its scientific cause remained ob- 
scured. 

“I myself believed, with Porta and others, 
that convex lenses help vision because they 
magnify. They do so indeed for all eves, but 
render the object more distinct only for 
those who see well at distance. Similarly, 
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concave lenses reduce a distant ob ect for all, 
but clarify it only for those who see it clearly 
at near ; for those who see clearly at distance 
these lense may indeed blur the obiect. 

"For those who see well only <t distance, 
convex lenses modify the cone of light ema- 
nating from a near object to appear as if it 
arrived at the eye from distance—that is, 
parallel. The light is thus focused on the ret- 
ina, and the near object is well perceived. 
Without these lenses, all light from a near 
object umites behind the retina, aid upon it 
remains merely a blurred image by the over- 
lapping circles. 

"For those who see. well at the near, the 
concave lenses modify the light #rom a dis- 
tant object to appear as if it ar-ived from 
near ( Fig. 3), and thus the object 1s well per- 
ceived. Without these lenses, the l ght from a 
distant object will unite before r-aching the 
retina, and when it reaches it, w ll again be 
wider and confused. This I founc confirmed 
by experience: I know two gentlenen of no- 
bility one of whom can read tae smallest 
print, but at such close distance that he can- 
not use both eyes together. With leeply con- 
cave lenses he sees perfectly well at distance, 
but these same lenses blur the d stance pic- 
tur for me although I wear lenses that are 
concave—but weaker. Each myepic person 
needs his specific strength of Enses. The 
other gentleman had early acquired the abil- 
ity to see perfectly well at great d. stance, but 
was almost blind for near objects With con- 
vex spectacles he reads quite well 

“Tt is false that only old people see poorly 
at near and the young at distance Both con- 
ditions may occur at all ages. With age, how- 
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ever, the power of changing the view ffom 
distance to near weakens, and hence those 
who had healthy eyes at youth see well only 
at distance. Furthermore, it is more natural 
an less tiring to hold the eyes parallel rather 


then convergent on near objects. Therefore, : 


too, tired old eyes remain focused for dis- 
tance. Those who do much close work in 
their youth become myopic.” 


COMMENT 


Spectacles were invented 300 years before 
Kepler wrote the paragraphs above, but 
many objected to their use for various rea- 
sons. To pious men, the use of man-made 
contrivances to improve on God's work 
seemed preposterous. Others feared damage 
to the eve by looking through them. Georg 
Bertisch,? the oculist, warned against their 
use for he could not conceive an eye seeing 
better with something in front of it than 
through empty space. His opinion reflects 


perhaps the imperfect art of lens manufac- ' 


ture. 

The scientific foundation which Kepler 
gave to the function of spectacles did not 
help popularize their use. Those who were 
literate and rich enough to read scientific 
books such as Kepler’s wanted no part in the 
mundane business of making and selling 
spectacles. Those who peddled spectacles did 
nct read, nor could they understand the ap- 
propriate books if they did. The manufac- 
ture of optical lenses lacked standardization, 
marketing was haphazard, and above all, 
there was no way to arrive at one's need of 
spectacles except by trial and error. 

Ocular astigmatism was described by 


3 Pes oo 


> Bie ee 
a T NECS. 
V 5 


Fig. 8 (Mark) The-action of concave and convex spectacles. 
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Thomas Young 200 years later, and the 
whole field was most lucidly summarized by 
Franz Donders'^ in 1864. It is only in the 
past 100 years that spectacles are applied, at 
least theoretically, in a truly rational manner. 


ACCOMMODATION 


"It is impossible for the retina, which is 
immobile within the eye, to receive clear im- 
ages simultaneously from near and far. 
Some see well at distance, some at near. 
Those who see everything confused have dis- 
eased eyes due to faulty structure. In those 
who see everything distinctly, either the 
retina or the lens must change its position 
relative to one another. 

“It is probable that in young and healthy 
eyes the globe is alternately compressed and 
dilated at the equator when vision shifts to 
different distances. In this manner, the fun- 
dus moves farther or nearer to the lens. It 
also corresponds to the constriction and dila- 
tion of the pupil during this act. The ciliary 
processes, anchored centrally at the lens, 
function as a muscle: When they contract, 
the equator is pulled inward and the globe 
becomes elongated, removing the fundus 
backwards to focus the retina for near ob- 
„jects. The opposite occurs when the eye 
looks at the distance. This is also why the 
ocular humors (except the lens) are fluid 

-and compressible.” 


COMMENT 


It would have required the wildest imagi- 
nation of a physicist in 1600 to suppose that 
a lens, including the crystalline lens, could 
change its form and power ; the compressible 
globe was much closer to observable and pos- 
sible facts. In addition, the supposed origin 
of the ciliary processes from near the equa- 
tor facilitated the notion that their contrac- 
tion would act upon it. Even so, Kepler’s 
theory of accommodation still holds true for 
a number of animal species. In man, the ac- 
tual mechanism was ascertained 250 years 
later, when tools for observation became 
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available and minds were ready for the ob- 
served data. 

With the dynamic theory of accommoda- 
tion, Kepler’s work on vision reached its cli- 
max—a work which began by studying the 
effect of lenses upon light, and then applying 
the observed phenomena to the human eye. 
The endeavor followed a systematically 
chartered plan, from one object point to an 
extention of that point—from the cornea in 
front to the retina in back, from the optic 
nerve head centrally to the retinal periphery. 
And once the static conditions in the norma! 
eye were known, the elucidation of patho- 
logic deviations followed as a matter of 
course, and even dynamic changes could be 
conceived, 

Kepler reaped a rich harvest by using a 
deductive method, for, as he told a friend, he 
was no empiricist concerned with the accu- 
mulation of observed data. As such he could 
hardly have published his work in a modern 
biological journal that insisted on “original 
data” and “documented facts.” But, as Hux- 
ley wrote, “those who refuse to go beyond 
the facts rarely get as far." 


SUMMARY 


A rendition from primary sources of Jo- 
hannes Kepler’s work pertaining to ophthal- 
mology is presented on the anniversary of 
his 400th birthday. This includes his ideas 
on ocular anatomy, the dioptrics of the eye, 
physiologic optics, the nature of the refrac- 
tive errors, and the mechanism of accommo- 
dation. 

Kepler's work affords us a good perspec- 
tive of the state of knowledge about the eye 
and vision at a time when rational science 
was emerging from darkness. In addition, it 
accurately reflects the entire man: his suc- 
cessful struggle to rid himself of old modes 
of reasoning, the helplessness of his deduc- 
tive method in face of faulty data, and 
finally the utter irrelevance of his momen- 
tous discoveries to the practice of ophthal- 
mology then and for centuries thereafter. 
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(®PHTHALMIC MINIATURE 


Nothing you larx to make your cutward eye 
Totally blind, for what is seen by ell 
To bea stone you seek to glorify, 
A senseless piece of stone that you would call 
A god! Put out weur hand and let it fall 
Upon it, touch it, aste it! You will find 
Your hand says "Stone!" although your eyes are blind. 


Geoffrey Chaucer 
The Second Nun’s Tale 
Canterbury Tales 


ELECTRON MICROSCOPY OF POSTERIOR POLYMORPHOUS 
DEGENERATION 


S. ARTHUR Bomgucuorr, M.D., A 
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Boston, Massachusetts 


Posterior polymorphous degeneration is 
clinically characterized by peculiar opacifica- 
tion of the posterior limiting layers of the 
cornea. Both sporadic! and familial? cases 
have been reported, and most authors state 
that the disease is nonprogressive.? 

This report concerns the case of a patient 
with a strong family history of posterior po- 
lymorphous degeneration, who showed a 
progressive course and anomalies of the an- 
gle. The surprising feature was the presence 
of cells on the posterior surface of the cor- 
nea having the characteristics of epithelium. 


(CASE REPORT 


Case 1—A 35-year-old white man was first seen 
at the age of 15 years by Dr. D. G. Cogan, who 
made a diagnosis of "peculiar dystrophy of the pos- 
terior corneal surface.” Over the course of years, 
the corneal opacities gradually increased (Fig. 1). 
At the age of 33 years, the patient developed pain- 
ful bullous keratopathy in the left eye. Gonioscopy 
revealed that extensive areas of the trabeculum 
were covered by broad synechiae. However, the 
intraocular pressure was normal. The rest of the 
examination was normal except for the presence of 
a Marcus Gunn jaw-winking phenomenon on the 
left side. There had never been injury or surgery to 
the eyes. 

The family pedigree is noted in Figure 2. Of 
particular interest is the patient's brother, who also 
showed broad peripheral synechiae and progressive 
disease resulting in decompensation of the poste- 
ror limiting layers of the cornea and epithelial 
edema. Because of painful bullous keratopathy, a 
penetrating keratoplasty was carried out in the left 
eye. The excised corneal button was studied histo- 
logically and electron microscopically. 

Histopathologic findings—One-half of the button 
was fixed in 10% formalin and embedded in paraffin 
for histological study. Paraffin sections stained 
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with hematoxylin-eosin and with periodic acid 
Schiff reaction revealed that the cornea had a 
loosely attached epithelium, edematous stroma and a 
thickened Descemet’s membrane. The thick Des- 
cemet's membrane consisted of a thin layer of 
strongly PAS-positive membranes anteriorly and a 
thick layer of lamellated substance posteriorly. The 
endothelium was uneven in thickness (Fig. 3). No 
wart was found in the Descemet's membrane. No 
scar tissue or inflammatory cells were found in the 
corneal button. Cresyl violet staining showed nor- 
mal metachromasia in the stroma. No abnormal 
substance was deposited in the stroma. 

Electron microscopic findings—The other piece 
of the button was fixed in 4% glutaraldehyde solu- 
tion in phosphate buffer (pH 7.2) for 20 minutes at 
room temperature. The tissue was cut into smaller 
pieces and postfixed in 10% osmium tetroxide for 90 
minutes at a cold temperature. The tissue was de- 
hydrated in ethyl alcohol, treated with propylene 
oxide and embedded in an epoxy resin. Thin sec- 
tions were stained with uranyl acetate and lead ci- 
trate and examined with an electron microscope 

A surprising abnormality was found by electron 
microscopy. Cells covering the posterior surface of 
the cornea were found to have all the characteris- 
tics of epithelium instead of endothelium. 

The cells were extremely flat and formed a layer 
two to three cells thick (Figs. 4 and 5). At several 
areas, cells formed clumps of four to five cell thick- 
ness, The cells had elongated nuclei and thin cyto- 
plasm. At the basal zone, the cells were flat and had 
occasional basal infoldings and hemidesmosomes 
The apical surfaces of the cells which faced the an- 
terior chamber had massive microvilli (Figs. 6 and 





Fig. 1 (Boruchoff and Kuwabara). Slit lamp 
view of the cornea. This photograph was taken one 
year before the surgery. 
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Fig. 2 ( Boruchoff and Kuwabara). edigree of 
the family of the case. 


7). The microvilli were taller than the plicae of the 
normal superficial epithelium of the cornea and 
were irregular in size. Lateral cell membranes were 
joined by numerous desmosomes whicl had promi- 
nent tonofibril attachments (Fig. 7). N» tight junc- 
tions were found at the apical ends. T :e cytoplasm 
had a relatively electron dense matrix ia which ker- 
atofibrils were seen abundantly. The frrils formed 
bundles of varying sizes. Microorgane es were ex- 
tremely sparse. Mitochondria, endoplasmic reticu- 
lum and Golgi apparatus were rare or entirely miss- 
ing from the cytoplasm. Only a smal number of 
glycogen particles was seen among the «eratofibrils. 
Occasional cells, especially in the area cf the clump- 
ings, were larger and contained inclesion bodies, 
which presumably were phagocytized lebris (Fig. 
8). 

A thick Descemet's membrane mea uring about 
30u had formed between the lining cell of the ante- 
rior chamber and the stroma (Fig. 5.. This con- 
sisted of a thin (3u) portion which was highly 
PAS-positive light microscopically at the anterior 
limit and a thick (15-25u) layer of absormal colla- 
gen fibers with a minimal mucoprotem content in 
the posterior region. The thin portion of the Des- 
cemet's membrane was uniform in t ickness and 
consisted of coarse granular subst-nces which 
formed 100 nm spacings in several loeations (Fig. 
9). The fine structural appearance of the membrane 
was identical to that of the anterior pertion of the 
Descemet's membrane of an adult cor-ea. The ab- 
normal collagen layer consisted of irr-gular layers 
of fine fibrils, short collagen fibers and basal lamina 
substance (Figs. 5 and 9). A thick basement mem- 
brane was formed beneath the cells. The fibrillar 
substance formed two kinds of banded structures. 
One was made of aggregated short fbrils with a 
banding of 100 nm spaces, and the other was 
formed of longer (1-3u) fibrils with -0 mm spac- 
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ings. These components were scattered throughout 
the tissue without any specific pattern of distribution 
(Fig. 9). No ceil, fibroblastic or otherwise, was 
found in this layer. 

The swollen stroma showed a less distinct lamel- 
lar arrangement of collagen fibers. Spaces between 
colagen fibers were widened. Fine fibrillar sub- 
stance was abundantly found between the collagen 
fibers and between the lamellae. The stroma cells 
were rounded and contained sparse microorganelles. 
Basal laminar substance was found abundantly ac- 
curiulating around the stroma cells (Fig. 10). 
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Fig. 3 (Boruchoff and Kuwabara). The central 
portion of the corneal button. The stroma is ede- 
matous. A thin PAS-positive layer (arrow) and 
thick PAS-negative layer form the Descemet's 
membrane (paraffin section, PAS and hematoxylin 
stain, X80). 
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Fig. 5 (Boruchoff and Kuwabara). Low magnification electron micrograph of the posterior portion 
of the cornea. The surface cells are o an epithelial type An abnormal membrane is formed between the 
cell layer and the original Descemet's membrane. This anterior portion of the Descemet's membrane is 


uniform in thickness and appearance  x4400). 
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| Fig: 4 (Boruchoff and Kuwabara). The cells covering the posterior surface of the cornea form a 
ppc three cells thick. A thick acellular layer is formed between the thin Descemet's membrane and 
the posterior surface cells. Epoxy section, 0.5 thick (toluidine blue, X400). 
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ation of the posterior surface cell. Cells are flat 
abundantly at the apical end. The base of the 
toplasm contains keratofibrils (40,000). 


Fig. 6 ( Boruchoff and Kuwabar-). Higher magnific 
and joined by numerous desmosom: s. Microvilli are seen 
cell is infolded. Hemidesmosomes ære infrequent. The cy 





> A 


Fig. 7 ( Boruchoff and Kuwabara). Higher magnification of the apical portion of the posterior suríace 
cell. Microvilli are in varying sizes. Desmosomes between the adjacent cells are conspicuous. The cytoplasm 


comtains tonofibrils, 


(60,000). 


.lhe epithelium at the anterior corneal surface 
was loosely attached to the underlying connective 
tissue. The basal cells had markedly infolded cyto- 
plasm at the base and the basement membrane was 
incomplete. The cytoplasm of the basal cells was 
electron lucent and contained sparse microorga- 
nelles. The wing and superficial cells appeared to be 
normal. 


DISCUSSION 


Since the patient had no history of ocular 
injury or surgery, the presence of epithelial 
cells on the posterior surface of the cornea 
was unexpected, The cytoplasmic appearance 
of these cells definitely indicated that they 
were cells of the epithelium: microvilli, 
abundant  keratofibrils, desmosomes and 
sparse microorganelles. Characteristic 
structures of the endothelium, such as rich 


vacuoles and a little glycogen. 


Metabolically active microorganelles are sparse 


microorganelles, apical tight junctions and 
flat apical surfaces, were totally absent. 

The origin of the epithelium on the poste- 
rior surface of the cornea has not been dem- 
onstrated in the present study and is subject 
to speculation. The most likely possibility is 
an embryonal displacement of the epithelial 
cells into the anterior chamber. Intraocular 
displacement of the ectodermal cell can occur 
when the optic cup is formed at the earliest 
stage of the development of the eye. Since 
the case presented here has a strong familial 
dominancy and has other abnormalities in 
the anterior chamber, an unspecified devel- 
opmental disorder may have taken place in 
the earliest stage of formation of the eye. 

Members of the family also showed vari- 
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Fig. 8 (Boruchoff and Kuwabara». Some epithelial cells contain inclusion bodies, which appear to be 
degenerating cell debris (27,000). 


ous degrees of congenital abnormalities, 
ranging from rare scattered vesicles to wide- 
spread opacification of the posterior cornea. 
The presence of broad synechiae in the pa- 
tient and other members of his family sug- 
gests some variation of the “faulty cleavage 
syridrome.?" The presence of sy: echiae asso- 
ciated with posterior polymorphous dystro- 
phy has been mentioned in the literature," 
and seen by us in other patients with this 
disease not related to the famil- herein re- 
ported. There may be a spectrun of diseases 
with the common denominator related to the 
formation of the posterior sur:ace of the 
cornea. The displacement of the ectodermal 
cell may be one of these embryonal abnor- 
malities. There are other conditions—e.g., 
Rieger’s anomaly (primary mescclermal dys- 
genesis of the iris), which has 1 high inci- 
dence of central corneal involvement (62 of 


170 eyes)*; Peter's anomaly (mesodermal 
dysgenesis of the cornea), which shows a 
high incidence of synechiae between cornea 
and iris, and often correctopia and iris hypo- 
plasia; and Chandler’s syndrome (cornea 
guttata, iris atrophy and glaucoma )—per- 
haps all of these are varying manifestations 
of a developmental fault. It would prove 
most interesting to study the posterior limit- 
ing layers of these conditions. 

Another possibility is a transformation of 
the endothelial cells into the epithelium, Yet 
endothelium and epithelium have no close de- 
velopmental relationship, and pathologic en- 
dothelial cells in various clinicopathological 
and experimental conditions examined by us 
have never shown any suggestion of such a 
transformation. 

The epithelial cells at the posterior corneal 
surface of the present case appear similar to 


v 
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that of the downgrowth of epithelium in the 
anterior chamber following cataract surgery. 
With the clinical course and the history of 
the patient, this possibility can be ruled out. 
The downgrowth of corneal epithelium has a 
relatively rapid growth rate and the cells 
contain more metabolically active microor- 
ganelles. The cytologic findings of the epi- 
thelium in the posterior cornea of the pres- 
ent case suggest that these cells are metaboli- 
cally inactive. The cytoplasm contains almost 
no active microorganelles. This may explain 
the slow clinical course in this patient. 
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The presence of the thin Descemet's mem- 
brane suggests that the cornea was formed 
by normal endothelial cells in the early devel- 
opmental stage. Judging from the thickness 
and uniformity of the Descemet's mem- 
brane, the function of the endothelium 
ceased and was replaced by epithelium in an 
early infantile period. Since the structure of 
the whole thickness of the thin Descemet's 
membrane is identical to that of the anterior 
half of an adult membrane, the membrane 
appears to have aged without adding new 
normal substance. After the replacement of 


Fig. 9 (Boruchoff and Kuwabara). Higher magnification of the abnormal collagen membrane and the 
Descemet's membrane. The Descemet's membrane consists of coarse granular substances which are form- 
ing 100 nm spacings. The abnormal membrane is made of a mixture of fibrils, collagen fibers and basal 


lamina substance. Fibril materials are forming 100 nm spacings 


(double arrow) and 30 nm bandings 


(single arrow). Whitish portions are mainly collagen fibers (17,000). 
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Fig. 10 (Boruchoff and Kuwabara. Stroma of the edematous cornea. Lamellar arrangements of col- 
lagen fibers are irregular. Stroma cdl is rounded. Basal laminar substance (arrow) is seen abundantly 
around the cell (17,000). 


the endothelium by the epitheliim, a thick 
pathologic portion appears to Fave formed 
posterior to the original Descemet's mem- 
brane. The appearance of this layer is simi- 
lar to that of a nonspecific subepithelial or 
posterior accessory membrane Abnormal 
collagem fibers and fibrillar substances form 
aggregations and bandings in va-ious shapes. 
However, these structures mey not have 
any specific correlation to the «ause of this 
disease A similar pathologic membrane in 
the posterior cornea was demenstrated re- 
cently in a case of hereditary co-neal edema." 

It must be emphasized that tie pathologic 
findings of the posterior zone ef the cornea 
of the present case differ from those of the 
common endothelial dystrophy. Pathologic 
endothelium produces a thickemed or multi- 
layered Descemet’s membrane mstead of be- 
ing buried as a thin layer. 


It should be pointed out that the abnormal 
membrane contains no cells other than the 
epithelium at the posterior surface. This sug- 
gests that the abnormal collagen fibers have 
been produced by the aberrant epithelium. 
Analogous production of collagen fibers by 
tae epithelium has been shown in developing 
avian corneas.® Pathologic findings in the 
present case support the theory of an epithe- 
Lal origin for collagen formation. 


SUMMARY 


A corneal button from a case of heredi- 
tary posterior polymorphous degeneration 
was studied electron microscopically. The 
abnormal cells at the posterior surface of the 
-ornea were found to have the characteristics 
of epithelial cells. 

The pathogenetic origin of the cell may be 
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due.to displacement of the ectodermal cells 
occurring at the earliest stage of the optic 
cup formation. This disease may be a part of 
a large spectrum of malformations of the an- 
terior portion of the eye in the early develop- 
mental stage. 

Electron microscopic study suggests that 
the accessory collagen membrane has been 
produced by the aberrant epithelial cells. 
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OPHTHALMIC MINIATURE 


Dirty lenses affect vision and they can upset a driver’s judgement. An 
illustration of this was given by Paul Frere, the Belgian racing driver. 
He found he was lapping a circuit two seconds slower than normal, 
which does not sound much until you realize that races of 50 or 60 
laps are often won or lost by a single second, Paul Frere could find no 
reason for his reduced speed until he examined the goggles he was 
wearing. They were scratched, He changed to an unscratched pair and 
his times went back to normal. The scratching had upset his judgement 


and therefore reduced his speed. 


Pat Moss and Eric Carlsson 


The Art and Technique of Driving 


Heinemann, 1965 





HISTOPATHOLOGIC FINDINGS IN CORNEAS FOLLOWING LENS: 
EXTRACTION AND RESULTS OF KERATOPLASTY FOR 
APHAKEKC BULLOUS KERATOPATHY 


GEonGE H. Kurz, M.D. 


Flemington, Ne-v Jersey 


Although in the vast majority of lens ex- 
tractions the results of surgery are gratify- 
ing both to patient and surgeon. in a small 
number of cases, postoperative ccrneal prob- 
lems leave the patient with severely impaired 
vision. Even in corneas that were clear, Mil- 
ler and Dohlman! reported a demonstrable 
increase in corneal thickness folowing lens 
extraction in 76% of 50 unilaterally aphakic 
patients whom they studied. In th. s paper the 
histopathologic findings in a series of corneal 
specimens obtained from aphak c eyes are 
presented, together with the results of cor- 
neal transplant surgery. 


MATERIALS AND METHODS 


Twenty-eight consecutive corneal buttons 
received in the ophthalmic pathology labora- 
tory at New York University from eyes 
which had had previous lens extraction were 
studied. The specimens were submitted by 
several different contributors, an 1 often the 
cataract surgery had been performed by a 
surgeon other than the one from whom the 
subsequent corneal specimen was obtained. 
Thus, histories relating to the orginal cata- 
ract surgery were not considered sufficiently 
reliable to permit a reasonable es imation of 
complications at the time of surgery. 

The corneal buttons were fixed in Forma- 
lin. All were bisected (except for a 2-mm di- 
ameter specimen which was remeved at the 
time of prosthokeratoplasty) anc embedded 
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in paraffin. Microscopic cross-sections were 
stained with hematoxylin and eosin, periodic 
acid Schiff, and special stains when indi- 
cated. The results of corneal transplant sur- 
gery were ascertained in all cases. 


RESULTS 

Table 1 lists the principal histopathologic 
finding in each of the 22 full-thickness and 
six lamellar specimens. Bullous keratopathy 
secondary to endothelial degener&tion was by 
far the most common abnormality. It was the 
only category large enough to provide signif- 
icant follow-up data. There were seven other 
categories with only a small number in each. 

Bullous keratopathy secondary to endo- 
thelial degeneration—Seventeen of the 
ccrneal specimens were obtained at the time 
of full-thickness keratoplasty for bullous 
keratopathy (Fig. 1). In each of these, in ad- 
dition to bullous separation of epithelium 
from Bowman's membrane, the most strik- 
inz finding was severe degeneration or vir- 
tual absence of corneal endothelium (Fiv. 
2^. In all but two cases this was true in the 
presence of a normal Descemet’s membrane 
without posterior excrescences. In one of 


TABLE 1 


PRINCIPAL HISTOPATHOLOGIC FINDINGS 


Pathology Penetrating Lamellar 

Bullous keratopathy, secondary 

to endothelial degeneration 17 2 
Pannus 1 1 
Hpertrophic scar 1 
Stromal overgrowth 2 
Epithelial downgrowth 1 
Intracorneal hematoma and 

descemetocele 1 


Mooren's ulcer 
Band keratopathy 


| 
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Total 22 
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these two cases (Fig. 3), part of Descemet's 
membrane had been torn away. This is pre- 
sumed to have happened at the time of lens 
extraction. The possibility of its occurrence 
during the keratoplasty was ruled out by an 
accumulation of pigment on the back of the 
exposed part of the stroma. The other had a 
laminated Descemet's membrane. 

In some instances the epithelium was 
missing in the histologic sections and there 
was a diffuse infiltrate of acute inflammatory 
cells in the stroma—an acute keratitis secon- 
dary to ruptured epithelial blebs. 

Two of the specimens in which the pri- 
mary histologic finding was bullous keratop- 
athy were lamellar specimens. Although the 
endothelium was, of course, not seen, similar 
degeneration might reasonably be expected. 

The results of the transplant surgery in 
these 19 cases are summarized in Table 2. 
Despite the severely degenerated host endo- 
thelium, which might lead one to expect poor 
visual results, eight of the 17 penetrating 
grafts remained clear during a follow-up pe- 
riod ranging from six months to four years. 
Median age and duration of follow-up ( Ta- 
ble 3) were similar for patients with clear 
grafts and with failures. Of the eight which 
were clear, the fellow eye in six cases was 
‘noted to have a normal cornea while two had 
cornea guttata. Of those which failed, the 
fellow eve had a normal cornea in three in- 
stances and an abnormal cornea in six. The 
abnormality in four instances was cornea 
guttata; one had an opaque cornea ; another 





Fig. 1 (Kurz). Bullous keratopathy in a 76- 
year-old white woman one year following lens ex- 
traction. 


THE CORNEA AFTER LENS EXTRACTION 





Fig. 2 (Kurz). Severe degeneration of corneal 
endothelium in a 65-year-old woman with bullous 
keratopathy nine months following lens extraction. 
Strand of degenerated endothelium (E) is sepa- 
rated artifactitiously from Descemet’s membrane 
(D). One endothelial nucleus (N) remains in this 
field (hematoxylin and eosin, X 192). 


was an aphakic eye which had had a kerato- 
plasty. 

Of the nine grafts which failed six were 
described simply as “opaque,” two had epi- 
thelial edema, and one, which developed a 
pneumococcal ulcer three weeks postopera- 
tively, became opaque and vascularized. 
None had better than 20/400 vision. 

As one might expect, neither of the two 
lamellar grafts for aphakic bullous keratop- 
athy remained clear. The first was per- 
formed in preparation for a prosthokerato- 
plasty. The second was done for relief of 
pain and structural improvement of a cornea 
on which a previous Salleras cauterization of 
Bowman’s membrane had been done. The 
latter graft, initially clear, had developed epi- 
thelial edema seven months postoperatively. 
The cautery punctures in the excised speci- 





Fig. 3 (Kurz). Part of Descemet’s membrane 
absent from cornea of a 65-year-old white man with 
bullous keratopathy and secondary glaucoma eight 
months following lens extraction. Descemet's mem- 
brane (D) is present only to left of arrow (PAS, 


x30). 
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TABLE 2 


BULLOUS KERATOPATH Y 











Cornea of Fellow Eye 








Normal Abnormal 
Penetrating: 
Clear 8 6 2 
Failure 9 3 6 
Lamellar: 
Clear 0 0 
Failure 2 2 


Total 19 


men (Fig. 4) extended considerably deeper 
than Bowman's membrane. 


COMMENT 


Dohlman and Boruchoff? state that in 
most cases of persistent corneal edema after 
cataract extraction some element of endothe- 
lial dystrophy was present as evilenced by 
guttate changes on the posterior corneal sur- 
faces of both corneas. In the present series, 
less than half of the cases were said to ex- 
hibit cornea guttata in the fellow eye and 
none of the pathologic specimens had the 
posterior excrescences of Descemet’s mem- 
brane characteristic of endothelial lystrophy. 

The satisfactory results of penetrating 
keratoplasty in nearly half of these cases of 
aphakic bullous keratopathy despite the very 
poor condition of the host endothelium is 
similar to results recently reported by Foster 
and Fine? In the eyes with aphakia and cor- 
neal edema, 46 out of 94 penetratiag kerato- 
plasties were transparent. 

Stocker and Irish* reported the long-term 
results o? 12 initially successful corneal 
grafts for Fuchs' endothelial dystrophy. One 
case after another eventually «developed 
edema ; all were cloudy nine years postopera- 
tively. Their conclusion was that "the endo- 
thelium of the graft had probably exhausted 
its lifetime and diseased endothelium of the 
recipient was not able to replace the dying 
endothelium of the graft by norma cells.” A 
similar eventual outcome might well be ex- 
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Fig. 4 (Kurz). One of numerous cautery punc- 
ture sites in cornea of 67-year-old man three years 
following lens extraction. Cauterization of Bow- 
mar's membrane was performed for bullous kera- 
topethy two months prior to the lamellar kerato- 
plasty from which this specimen was obtained. Epi- 
thelium is absent. Puncture extends well beyond 
Bowman’s membrane (B) and into stroma. There 
is carly fibrous connective tissue healing of this 
cautery site (hematoxylin and eosin, x 192). 


pected in the cases reported here because of 
the similarity of the basic problem of dis- , 
eased host endothelium. 

It would have been most interesting to 
correlate the age of the donors with the suc- 
cesses and failures of grafts in this group. 
Unfortunately, under the circumstances of 
this study, this information is rarely avail- 
able. Considering the poor condition of the 
hos: endothelium, I suspect that the condi- 
tior of the donor endothelium may play a, 
more important role in grafts of this type 
than in grafts not replacing corneas with de- 
generated endothelium. 

Foster and Fine? found no significant dif- 
ferences in results between penetrating 
grafts done with donors of four different 
age groups. Their study included 398 grafts 


TABLE 3 


RESULTS OF PENETRATING GRAFTS IN 
BULLOUS KERATOPATHY 











Mean Duration 





Median 
Status a 
sabia Age of Follow-up 
C ear grafts 8 67 18 months 
Failures 9 71 21 months 
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in three prognostic categories followed for at 
least six months. But among their aphakic 
bullous keratopathy cases, 54.2% were clear 
in the 72 cases with donors under age 70 
years, while 31.896 were clear in the 22 cases 
with donors over 70 years of age. 

It would seem important for persons do- 
ing corneal surgery, especially of this type, 
to keep records of the age of donors. 

Pannus—Degenerative pannus was the 
principal finding in one full-thickness and 
one lamellar specimen. In three additional 
cases a slight pannus was noted, and was re- 
garded as an incidental finding. 

In one case, because of a corneal lesion 
suspected clinically of being Bowen's dis- 
ease, a lamellar keratoplasty was performed 
on a 65-year-old white man 12 years follow- 
ing lens extraction (Fig. 5). Histologic sec- 
tions (Fig. 6), however, show a thick fibrous 
connective tissue pannus between Bowman's 
membrane and a degenerated epithelium. 
Nodules of epithelium were trapped within 
the pannus. 

Pannus may be related to bullous keratop- 
athy in some instances. Edema fluid elevat- 
ing the epithelium probably precedes the 
growth of connective tissue between epithe- 
lium and Bowman's membrane. 

. Doth grafts in which pannus was the prin- 
cipal finding failed. Two in which pannus 





Fig. 5 (Kurz). Enlarging bluish raised lesion on 


cornea of aphakic patient. Vessels entered the 
lesion from the upper temporal periphery. Finger- 
like projections were present on its lower aspect. 
Clinical diagnosis was Bowen's disease. 


THE CORNEA AFTER 
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LENS EXTRACTION 





Fig. 6 (Kurz). Thick fibrous connective tissue 
pannus (P) between epithelium (E) and Bowman's 
membrane (B). Nodule of epithelium is trapped 
within the pannus (hematoxylin and eosin, x75). 


was regarded as an incidental finding were 
included among the unsuccessful penetrating 
grafts for aphakic bullous keratopathy sec- 
ondary to endothelial degeneration. The 
third specimen with an incidental pannus 
was a lamellar specimen from an eye with 
band keratopathy. The graft was described 
as moderately clear four months postopera- 
tively. 

Hypertrophic scar—A 65-year-old black 
man developed a large opaque corneal mass 
with some vascularization involving the tem- 
poral two-thirds of the cornea (Fig. 7). At 
the time of cataract surgery three years prior 








Fig. 7 (Kurz). Lamellar keratoplasty specimen, 
9.5 mm in diameter, removed from a 65-year-old 
black man three years following lens extraction. 
A 6./-mm diameter round, elevated, vascularized 
lesion was eccentrically located on the anterior 
surface. 
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Fig. 8 (Kurz). Vascularized lesioa occupies 
nearly full thickness of lamellar specimen. Large 


vessel (V) enters vascularized scar  nterior to 
Bowman’s membrane (hematoxylin and eosin, 
x39). 


to keratoplasty there had been vitreous loss. 
Postoperative vitreous touch folowed by 
corneal edema preceded the growth of the 
mass. 

Histologic findings (Fig. 8) showed an el- 
evated vascularized scar occupyms virtually 
the full thickness of the lamellar specimen. 
Vessels entered the periphery aaterior to 
Dowman's membrane, suggesting that the le- 
sion began as a pannus, and ther branched 
out to fill the entire vascularized scarred 
area. 

Stromal overgrowth—A 49-yea--old white 
man was seen with advanced to al bullous 
keratopathy almost two years following lens 
extraction. The clinical appearane (Fig. 9) 
resembled the cases of bullous keratopathy 
secondary to endothelial degeneration. Mi- 
croscopic sections, however, showed a thin 
fibrous connective tissue membrare posterior 
to Descemet's membrane (Fig. 19) in addi- 
tion to bullous keratopathy. Ths layer of 





Fig. 9 (Kurz). Hazy cornea fmm advanced 
bullous keratopathy in a 49-year-oH white man 
nearly two years following cataraet surgery. 
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stromal overgrowth stained with blue with 
Masson trichrome. 

The second specimen exhibiting stromal 
overgrowth as its principal finding was a 2- 
mm diameter corneal button removed at the 
time of prosthokeratoplasty. The patient was 
an &(0-year-old white man with a history of 
wound rupture, delayed reformation of the 
anterior chamber, glaucoma, keratitis and 
correal opacification. In this one specimen 
(Fiz. 11) there were scarring and vasculari- 
zation, stromal overgrowth, and epithelial 
downgrowth. 

In one other case, stromal overgrowth was 
an incidental finding associated with an epi- 
theEal cyst. 

The subject of corneal stromal over- 
growth, well known following penetrating 
keritoplasty, but infrequently recognized as 
a complication of lens extraction, was re- 
viewed by Friedman and Henkind.? They 
mentioned the hypothesis that formed vitre- 
ous in contact with the wound might provoke 
a chronic inflammatory reaction and thus 
fibroplasia. Perhaps of greater importance 's 
the fact that formed vitreous prevents endo- 
thelialization of the posterior aspect of the 
wound, leaving stromal fibroblasts free to 
proliferate in the tissue culture-like aqueous 
(Kurz and D'Amico"). 





Fig. 10 (Kurz). Thin layer of fibrous connective 
tissue (CT) lines posterior aspect of Descemet's 
membrane (D). Areas of separation are probably 
artifactitious (Masson, X192), 
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E pethelial A 74-year-old 


white man whose vision became diminished 


downgrowth 


efrom bullous keratopathy one year after lens 
extraction with peripheral iridectomy was 
noted to have a large iris cyst superiorly, A 
penetrating 
three years following the cataract surgery. 


v 


keratoplasty was performed 
Microscopic examination (Fig. 12) showed 
surface epithelium lining a portion of the 
posterior corneal surface. Descemet’s mem- 
brane was thickened and laminated, endothe- 
lium was largely absent, and an incidental 
stromal overgrowth was present. A thicker 
layer of surface epithelium covered much of 
the atrophic iris which was excised at the 
same time. 

This was fhe only specimen in the series 
exhibiting epithelial downgrowth as the prin- 


cipal histologic finding. In one other case, 





Fig. 11 (Kurz). Top: Corneal button removed 
at time of prosthokeratoplasty. Appearance of two 
Descemet's membranes (D) may be due to folding. 
Fibrous connective tissue extends around end of 
Vescemet’s membrane to form plaque of stromal 
»vergrowth (SO) (Pas, x39). Bottom: Surface 
jpithelium. (E) is adherent to posterior aspect of 
itromal overgrowth (PAS, x192). 
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Fig. 12 
(E) and 


aspect of 


(Kurz). Top: Epithelial downgrowth 
stromal overgrowth (SO) on posterior 
Descemet’s membrane (D) one year 
after cataract surgery (PAS, X192). Bottom: 
Thicker layer of epithelium lines portion of folded 
iris (PAS, X192). 


Al- 


though any epithelial downgrowth assumes 


epithelial downgrowth was present. 
major significance clinically, in the histologic 
sections of this case it was overshadowed by 
stromal overgrowth. 
Intracorneal hematoma and descemeto- 
cele—An extraordinary case was that of a 
72-year-old white man who was said to have 
undergone an uneventful cataract extraction 
with an uncomplicated course in the immedi- 
ate postoperative period. Shortly thereafter, 
however, he complained of progressive loss 
of vision with occasional irritation of the 
eye. Three and one-half months after sur- 
gery a blood-stained cornea and central des- 
cemetocele were evident clinically ( Fig. 13). 
Hemoglobin the 
stroma and positive staining for iron in ker- 


globules scattered in 
atocytes bore out the clinical diagnosis of 
blood-stained cornea. In addition, surround. 
ing the central descemetocele there was a 
striking intracorneal hematoma between the 
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Fig. 13 (Kurz). Central descemetccele and blood 


staining of cornea three and one-hal months after 


lens extraction. 
deepest layers of stroma and Descemet’s 
membrane ( l'ig. 14). 


COMMENT 


The pathogenesis of the hem: toma is un- 
clear, In the eve pathology i: boratory at 








Fig. 14 (Kurz). Descemetocele (D53, surrounded 
by deep intracorneal hematoma (H) (hematoxylin 
and eosin; top: «15, bottom: x48). 


NOVEMBER, 1971 


New York University, however, there 15 one 
other case (an evisceration specimen and 
therefore not included in this series) with a 
hematoma Descemet’s 
end corneal stroma in an aphakic eye which 


between membrane 
had also had an iridencleisis and two electro» 
Cialyses of an iris cyst. Another (an enucle- 
ted aphakic eye) has blood vessels between 
D'escemet's membrane and the deep stroma. 
Wascularization such as this may have been 
tne source of the hematoma illustrated in 
Figure 14. Bardy? states that deep corneal 
hematomas, which are much rarer than su- 
perficial ones, are usually due to rupture of a 
Ceep vessel as in old interstitial keratitis. Ac- 
cording to Duke-Elder,? these new vessels 
immediately in front of Descemet's mem- 
brane arise from the iris in interstitial kera- 
ttis associated with uveitis. No evidence of 
old interstitial keratitis was seen in the cor- 
nea of the fellow eye of the case reported in 
this series. 

Mooren’s ulcer—The only eye of a 75- 
year-old white woman slowly developed a 
marginal degeneration after lens extraction. 
[3 one year following surgery she had an ad- 
v.nced Mooren's ulcer encircling the cornea 
(Fig. 15), and vision was reduced to hand 
movements. An 11-mm lamellar keratoplasty 
was performed which became cloudy. The 
histopathology was characteristic of Moor- 
en’s ulcer with an overhanging central edge 
and epithelium from the periphery lining the 
necrotic ulcer bed ( Fig. 16). 

Band keratopathy—Nine years following 
lens extraction, a 62-year-old white woman 





Fx. 15 (Kurz). Mooren's ulcer one year following 
lens extraction. 
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had'a lamellar graft for band keratopathy 
(Fig. 17). Ten years prior to cataract sur- 
gery she had had a thyroidectomy followed 
by tetany. She had been maintained on cal- 
cium gluconate and vitamin D, but was 
‘found to be hypercalcemic 10 months prior 
to the corneal graft, Calcium levels improved 
after the calcium gluconate was discontin- 
ued. 

Microscopic sections demonstrated large 
deposits of calcium beneath a thin epithelium 
(Fig. 18). In addition, there was a degenera- 
tive pannus in front of Bowman's mem- 
brane. This suggests that a factor of dys- 
trophic calcification (deposition of lime in 
dead or degenerating tissues not dependent 
on increase in blood calcium) was present in 
addition to that of metastatic calcification? 
(precipitation of calcium salts in previously 
undamaged tissues due to an excess in circu- 
lating blood). Calcification was not present 
in the fellow eye which was also aphakic. 
‘he graft was moderately clear with no evi- 
dence of calcification four months postoper- 
atively. 


SUMMARY 


Nine of 28 corneal graft specimens ob- 
tained following lens extraction exhibited a 
variety of unusual pathologic findings. The 





Fig. 16 (Kurz). Curved end of specimen shows 
bed of ulcer lined by epithelium (E). Note over- 


hanging central edge (C) (hematoxylin and eosin, 
x 30). 
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Fig. 17 (Kurz). Band keratopathy in 62-year-old 
aphakic patient who developed hypercalcemia. Note 
semicircular pattern of corneal deposits. 


remaining 19, however, showed bullous ker- 
atopathy as the principal histopathologic 
finding. This was believed to be secondary to 
endothelial degeneration, demonstrable in all 
but the two lamellar specimens. Posterior 
excrescences on Descemet’s membrane char- 
acteristic of endothelial dystrophy were ab 
sent. 

Penetrating keratoplasty performed on 17 
with aphakic bullous keratopathy 
yielded satisfactory results in nearly half the 
cases during a follow-up period ranging 


eves 


from six months to four years. Considering 
the condition of the host endothelium, these 





Fig. 18 (Kurz). Fragmented calcific deposit (C) 
between atrophic epithelium (E) and Bowman's 
membrane (B). A degenerative pannus (P) is pres 
ent anterior to Bowman's membrane (von Kossa. 
120). 
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operative results are better than one might 
have expected. 

A plea is made for persons domg corneal 
surgery to keep records of the azes of the 
donors. 
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OPHTHALMIC MINIATURE 


“This is a very singular knife,” said Holmes, lifting it up and examin- 
ing it minutely. “I presume, as I see »lood-stains upon it, that it is the 


one which was found in the dead man’s grasp. Watson, this knife is 


surely in your line?" 


“Tt is what we call a cataract knife," said I. 

“T thought so. A very delicate blade devised for very delicate work.” 

“The tip was guarded by a disc o: cork which we found beside his 
body,” said the inspector. “His wife tells us that the knife had lain upon 
the dressing-table, anc that he had picked it up as he left the room. 
It was a poor weapon, but perhaps the best that he could lay his hands 


on at the moment." ... 


_.. A knife which certainly no sane man would use for a weapon. It 
was, as Dr. Watson told us, a form of knife which is used for the most 


delicate operations knewn in surgery. 


Sir Arthur Conan Doyle 
Silver Blaze 


* INFLUENCE OF VARIOUS AGENTS ON CORNEAL PERMEABILITY 


KEITH GREEN, PH.D., AND AsBJORN Tonyum, M.D. 


Baltimore, Maryland 


There are some reports of the effect of a 
surfactant on corneal irritability’? and en- 
hancement of drug penetration into the eye,?* 
but there is a paucity of detailed reports 
on the influence of agents on corneal perme- 
ability. The present study was undertaken to 
examine the effects of several agents on the 
permeability of the cornea to fluorescein, us- 
ing an in vitro system. 


MATERIALS AND METHODS 


Adult albino rabbits (2-3 kg) were killed 
with an overdose of sodium pentobarbital. 
Eyes were proptosed, the corneas removed 
and transferred immediately to a Petri dish 
containing Krebs-bicarbonate Ringer’s solu- 
tion (pH 7.2) at 23-24? C. Corneas were 
mounted in chambers described previously,? 
except that no simulated intraocular pressure 
was used. The inside volume (endothelial 
solution) of each chamber was 5 ml and 
corneas were always bathed with Ringer's 
solution on this surface. 

Following mounting, the epithelium of a 
' cornea was bathed with one of the following 
solutions for two minutes: 10-5 M hista- 
. mine; 2% laboratory-prepared pilocarpine 
(JHHP); 296 commercially available pilo- 
carpine HCI in half-strength Ringer's solu- 
tion; 2 mM cetyl pyridinium chloride 
(CPC) ; 0.02%, 0.01% or 0.005% benzalco- 
nium chloride (BAC); 0.5% proxymeta- 
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came (Ophthaine) ; 2% 1-norepinephrine ; 
or 10° M ouabain, In addition to the two- 
minute exposure to 10- M ouabain, some 
corneas remained in ouabain for 30 minutes 
and some for two hours. One series of ex- 
periments was made using JHHP pilocar- 
pine for two minutes followed by immersion 
in norepinephrine for two minutes before 
immersion in fluorescein for four minutes. 
All solutions, other than commercially avail- 
able compounds, were made up in Ringer's 
solution, except as noted. 

In order to bathe an exposed epithelium, 
the whole chamber was immersed in a large 
beaker containing sufficient solution to cover 
it. After the two-minute (or longer) expo- 
sure to a drug, the chamber was transferred 
to a beaker containing sufficient 5% sodium 
fluorescein (Fluorescite) to cover the ex- 
posed epithelium. After four minutes in flu- 
orescein, the chamber was removed and care- 
fully rinsed with distilled water to remove 
the excess fluorescein on the external cham- 
ber surface. Care was taken not to wash the 
top surface of the chamber or the epithelium. 
The chamber was then placed in a beaker 
containing sufficient Ringer’s solution to 
cover the epithelium completely. Paired cor- 
neas were used in over 3596 of all experi- 
ments. Both corneas in a pair were bathed in 
fluorescein and then immersed in Ringer's 
solution, but only one was previously treated 
with a drug. 

After the epithelial surface was bathed in 
Ringer’s solution the entire endothelial solu- 
tion was removed and replaced at 30 and 60 
minutes and finally removed at 120 minutes. 
These solutions were analyzed for fluores- 
cein using an Aminco-Bowman spectropho- 
tofluorometer. A linear relationship was 
found between the fluorescein concentration 
in Ringer's solution and the relative intensity 
(scale reading x sensitivity) below 0.1 mg%. 
samples with a concentration close to this or 
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higher were diluted with Ringers solution 
before analysis. The apparatus was checked 
with known concentrations of Juorescein 
made in Ringer’s solution before each deter- 
mination was made of the samples, The anal- 
yses were thus made in essentially the same 
manner as described previously.^ 

A high pressure (80 cm water) applied to 
the posterior surface of the cornea causes a 
splitting of the superficial wing vells from 
the columnar basal cells which remain at- 
tached to the basement membrane.* To deter- 
mine if the wing cell layer became more 
permeable, corneas were set up as »reviously 
described* with an 80 cm head of water on 
the posterior surface for one hoar, except 
that the endothelium remained a tached in 
the present experiments. At this time, the 
pressure was removed and the epitaelial sur- 
face exposed to fluorescein for ‘our min- 
utes; the procedure then followed that de- 
scribed above for sampling of the endothelial 
solution. 

Some corneas were mounted in other 
chambers? where small volumes of fluid 
bathed each corneal surface. The endothe- 
lium was always bathed in Ringer’s solution. 
The epithelium was initially bathed in one of 
the following solutions for two mir.utes—0.Z 
or 2 mM lauryl sulfate (SLS) or 0.2 or 5 mM 
ethylenediaminetetraacetate (EDTA). The 
epithelial chamber was then flushel with 50 
ml Ringer’s solution and replaced with Ring- 
er's containing 'C-mannitol. The endothelial 
bathing solution was sampled (total volume 
3 ml; samples 20u1) every 30 mmutes for 
two hours, and the epithelial solation was 
sampled at the beginning and end of the two- 
hour experimental period. The san ples were 
counted using an end-window €-M tube. 
One cornea of each pair was treated as above 
while the other received no agent. but was 
treated identically, including flushmg of the 
epithelial solution. 

A few corneas were taken immediately af- 
ter treatment with some agents, the exposed 
6 mm diameter portion trephined eut of the 
whole cornea and fixed in osmium for elec- 
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tron microscopy. The tissue was embedded 
in Araldite cut. which 
were mounted on copper grids. The sections 
were stained with lead citrate and uranyl 
acetate and examined in an RCA electron 


microscope. 


and sections were 


RESULTS 


The amount of fluorescein passing the 
cornea per sampling period and the total 
amount in two hours is shown in Table 1. 
Although many experiments were made on 
paired corneas, the differences were so con- 
sistent that any permeability increase was 
readily obvious, thus all data are given in the 
respective groups. . 

Pressure applied to the posterior surface 
caused an increase in permeability ; the epi- 
theium is known to spht longitudinally be- 
tween the superficial and basal cells under 
high pressures,’ and it is not surprising that 
it also produces some separation of the su- 
perficial epithelial cells where the principal 
res stance lies to the passage of water.’ Fig- 
ure 1 illustrates a normal epithelium from an 
untreated cornea. Figure 2 shows the effect of 
hig pressure, where the principal effect is 
tha: of a widening of the intercellular spaces. 

Corneas treated with ouabain (10° M), 
were compared at two and 30 minutes when 
no increased permeability was found and at 
twc hours, since an increase in corneal thick- 
ness occurs after two to three hours when 
ouabain is applied to the epithelial surface.??? 
A 50-fold increase in dye penetration was 
found with two-hour ouabain. The intercellu- 
lar spaces have become distended (Fig. 3) 
while the cells appear fairly normal. After 
30-mimute treatment with ouabain, the ultra- 
structure of the epithelium appeared normal. 

Proxymetacaine, pilocarpine (JHHP), and 
the combination of pilocarpine (JHHP) and 
norepinephrine, all produced increased cor- 
nea. permeability. Norepinephrine alone had 
no effect, nor did pilocarpine in Ringer’s solu- 
tior, eliminating these compounds from the 
possible agents causing increased permeabil- 
ity. The pH of the JHHP pilocarpine solu- 
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TABLE 1 


AMOUNT OF FLUORESCEIN PASSING THE CORNEA PER SAMPLE TIME PERIOD 
AND TOTAL AMOUNT PASSING IN TWO HOURS 
——M—————————ÉÉÉÉÉÉI———————ÀMÀÀMÀÀ— ——————————— À M 





Amount of Fluorescein Transferred 





N (in ug Xx SEM) 
Treatment C one Significance 
a d 30-60 60-120 
minutes minutes minutes Total 
neeaaea nn i se 79 
Ringer’s solution alone 26 0.107 0.208 0.204 0.505 
0.022 0.035 +0.033 +0.070 
Histamine 10-5 M 3 0.050 0.082 0.137 0.270 0.4 «p «0.3 
10.033 0.038 +0.035 +0.103 
Pressure 80 cm H.O 5 0.433 2.097 0.683 3.077 p«.001 
0.059 +1.126 +0.168 +1.089 
Ouabain 10-3 M 4 0.093 0.166 0.150 0.371 0.5 «p «0.4 
(two mirftites) 10.021 10.073 0.085 +0.095 
Quabain 10-3 M 4 0.027 0.023 0.045 0.095 0.005 «p «0.02 
(30 minutes) 10.010 0.012 +0.010 40.022 
Ouabain 107? M 4 11.393 9.380 4.445 294.4218 p«.001 
(two hours) 42.394 11.868 10.644 4.615 
Proxymetacaine 0.5% 7 0.566 0.854 0.747 2.167 p«.001 
0.316 10.257 10.136 +0.692 
Pilocarpine 2% (JHHP) 10 0.834 1.480 2.403 4.917 p«.001 
0.161 0.322 +1.377 +1.606 
Pilocarpine 2% (JHHP) and 4 0.340 0.717 1.041 2.097 p«.001 
norepinephrine 2% +0.183 +0.186 +0.174 +0.492 
«Norepinephrine 2% 4 0.058 0.063 0.055 0.177 0.1 «p«.005 
T 0.022 10.037 10.027 +0.085 
Pilocarpine HCl 2% in 4 0.048 0.167 0.144 0.359 0.5 «p «0.4 
Ringer's solution 0.009 10.020 +0.019 +0.041 
BAC 0.005% 4 0.364 1.064 0.828 2.256 p«.001 
+0.182 +0.377 +0.328 +0.750 
BAC 0.01% 6 1.937 4.503 2.585 9.025 p«.001 
+0.251 +1.139 4-0.645 1.841 
BAC 0.02% 3 2.595 6.085 3.885 12.565 p< .00! 
+1.083 +1.107 +0 .894 +2.985 
CPC 2 mM 12 4.568 5.808 4.034 13.926 p«.001 
+1.184 +0.927 +0 .630 +2.240 





tion was pH 6.1 while that of the Ringer-pilo- NaCl, and BAC) and of the ophthalmic solu- 
carpine solution was pH 6.4. All other solu- tion ( Ophthaine) the only common compound 
tions had a pH of 6.8-7.4, thus pH was with- was BAC. The concentration of BAC in 
out influence on corneal fluorescein permeabil- proxymetacaine is 0.01% and in JHHP pilo- 
ity. Of all the components of the JHHP pilo- carpine is 0.02%. BAC alone, at 0.02%, 
carpine solution (Na;HPO,, NaH;PO,, caused a 25-fold increase in permeability, 





900 AMERICAN OURNAL OF OPHTHALMOLOGY 








thus BAC alone had a greater effect than the 
equivalent cencentration in a commercial 


preparation. Figure 4 shows the =ffect of 
0.02% BAC. the superficial cells are dis- 
rupted and am increase in intercelludar space 
is seen in the outer two or three cell layers. 
The combmation of JHHP piocarpine 
followed by norepinephrine each applied for 
two minutes gives a three-fold permeability 
increase. The lower effect of this *ombina- 
tion compared to the effect of JH IP pilo- 
carpine alone may be caused by washing off 
the JHHP pilocarpine in the norepmephrine 
solution prior to immersion in fluorescein. 
The comparison between JH HP pil»carpine, 
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Fig. 1 (Green and Tonjum). 
Electron micrograph of"epithelium 
from an untreated (control) cornea 


(x 2640). 


the combined JHHP pilocarpine and norepi- 
nephrine, and BAC alone emphasized that 
BAC is the inducer of increased permeabil- 
ity. 

30th BAC and CPC are cationic surfac- 
tants and they increased corneal fluorescein 
permeability ; CPC (2 mM) caused a 30-fold 
increase. The superficial epithelium shows 
an increase in the width of the intercellular 
spaces after CPC treatment and the cell cy- 
toplasm is slightly disrupted (Fig. 5). In- 
creased intercellular spaces are found only in 
the superficial layers, with the basal cells 
showing a normal tight configuration. The 
anionic surfactant sodium lauryl sulfate 
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(SLS) had no effect on the permeability of 
the cornea to '*C-mannitol; neither did 
EDTA. No mannitol passed through the cor- 
nea under either control or experimental 
conditions. 

Any agent which produced a permeability 
increase caused more fluorescein to pass out 
of the cornea in the 30-60 minute time pe- 
riod; the 0-30 minute sample was slightly 
lower (Table 1). The 60-120 minute sample 
generally showed a reduction in fluorescein 
transfer into the endothelial solution. When 
the total amount of fluorescein was very low, 
transfer was essentially the same for all time 
periods, This is expected since only a limited 


Fig. 2 (Green and Tonjum). 
Electron micrograph of superficial 
epithelium following high poste- 
riorly applied pressure to the whole 
cornea. Notice the enlarged inter- 
cellular spaces (30,044). 


CORNEAL PERMEABILITY 90: 


amount of fluorescein would enter the cornea 
and most of this would slowly diffuse into 
the endothelial solution. 


DISCUSSION 


Only 107? M ouabain (two-hours incuba 
tion), DAC, CPC, and high, posteriorly-ap- 
plied hydrostatic pressure produced an in- 
crease in corneal permeability to fluorescein 
or mannitol. Both Ophthaine and JHHP pi- 
locarpine increased permeability, but it was 
shown that BAC is the only common inducer 
of increased permeability in each solution. 
BAC in Ringer’s solution produced a larger 
increase in permeability than the same con- 














centration in commercial products The dif- 


ferences seen here between BAC in Ringer's 
solution and BAC in commercia! products 
(at the same percent of concentra ion) may 
reflect either differences in molecular weight, 
or differences between batches of the com- 
mercial products. 

Ouabain inhibits cellular active transport 
systems" and causes increased cormeal thick- 
ness when perfused over the epizaelial sur- 
face.2112 Tt has been reported that two-hour 
incubation in ouabain at 10? M has no 
effect on the permeability of the corneal en- 
dothelium to urea or Here, a 
highly significant increase in epithelial fluo- 


sucrose.” 
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Fig. 3 (Green and Tonjum). 
Epithelium of a cornea treated 
with 10-3 M ouabain for two hours 
on the epithelial surface. Enlarge- 
ment of intercellular spaces through 
the whole epithelium is obvious, 
with larger spaces in the superficial 
layers. Some intracellular distur- 
b^nce is evident (2640). 


rescein permeability is seen after two-hour 
incubation. 

Electron microscope findings show that 
posteriorly applied pressure produced a 
breakdown in the cohesion of the epithelium 
( Fig. 2) by increasing the width of the inter- 
cellular space. Ouabain (Fig. 3), BAC | Fig. 
4. and CPC (Fig. 5) all produced some dis- 
ruption of the cell cytoplasm presumably ei- 
ther by actions on the plasma cell membrane 
per se (BAC and CPC) or on the intracellu- 
lar metabolism (ouabain). The cationic sur- 
factants, BAC and CPC, together with oua- 
bain, produced an increase in the width of 
the intercellular space of the superficial epi- 
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thelial cells, indicating that they affect not 
only the cell membrane but also the intercel- 
lular route. The effects on the intercellular 
space are more pronounced in the region of 
the superficial epithelium when compared to 
the basal epithelial cells; only in the case of 
high, posteriorly applied pressure? and oua- 
bain treatment does the widening of the in- 
tercellular spaces extend to the basal cell lay- 
ers.“ 

BAC has been shown to be an effective an- 
tiseptic at concentrations of lower than 1 in 
2,000 (0.0596)!*?* and it is widely used in 
different concentrations (0.02% to 0.004% ) 


Fig. 4 (Green and Tonjum). 
Effect of 0.02% BAC on the corneal 
epithelium. Note the enlarged inter- 
cellular spaces between the super- 
ficial cells. Note also the cytoplas- 
mic disruption in the most super- 


ficial cell layer (2640). 
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as a germicide in topical ophthalmic solu- 
tions. Swan! and O'Brien and Swan? re- 
ported that DAC concentrations of 0.04- 
0.05% produced punctate epithelial distur- 
bances which recover spontaneously when 
the drug is discontinued: BAC concentra- 
tions of 0.02-0.03% had no effect on the epi- 
thelium. Further, it has been shown that in- 
stillation of a 0.02566 solution of BAC into 
the eye every day for 10 days produced no 
gross injury or thickening of the anterior 
epithelium.!? Topically applied BAC (0.005 
M), however, produced a loosening in adhe- 
sion between the corneal epithelium and 
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stroma.*” BAC is known to increase the per- 
meability of another epithelial membrane, 
namely frog skin,?' and the effect of related 
compouncs (such as CPC and SLS) was 
shown to be on the passive permeability of 
the membrane.”* 

Neither histamine nor norepinephrine 
caused increased permeability, although it 
has been reported that these agemts cause a 
loosening of the epithelium.'! The mcubation 
time in these latter experiments, however, 
was 20 hours so it is not surprising that two- 
minute incubation was ineffective. 

The wide use of benzalconiun chloride 
(Zephiram) as an antiseptic might suggest 
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Fig. 5 (Green and Tonjum). 
Effect of CPC on the superficial 
corneal epithelium. There is a much 
greater disruption of the cytoplasm 
than seen after BAC. An increase 
in the width of the intercel- 
lular space is seen when compared 
to the normal (Fig. 1); note that 
the areas where desmosomes are 
present remain closely apposed 


(x 16,650). 


that it is an inactive compound regarding 
permeability, but the present results, to- 
gether with previous investigations, * 7? 
show that BAC can increase corneal perme- 
ability. Since most drugs penetrate the cor- 
nea only very slowly, the inclusion of an 
agent such as BAC, which produces a per- 
mezbility increase, would be advantageous. 
Indeed, when describing the intraocular 
effect of topically applied drugs (in particu- 
lar, water soluble ones), it may well be that 
the same drug in different preparations 
(with different concentrations of BAC) pro- 
duces different effects and it would appear to 
be worthwhile to take into account the BAC 
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concentration of the solution, since higher 
concentrations would increase drug penetra- 
tion. 

Marsh and Maurice?! recently reported on 
the effects of non-ionic detergents on human 
corneal permeability to fluorescein and con- 
cluded that there was a narrow margin be- 
tween increased permeability and the crea- 
tion of discomfort and epithelial disturbance. 
Such a conclusion also appears applicable to 
BAC, as shown above. Swan! reported, how- 
ever, that the minimal concentrations of wet- 
ting agents producing irritation in the con- 
junctival sac are greater than those that are 
effective therapeutically as germicides. 


SUMMARY 


* 

Corneal fluorescein permeability has been 
measured following treatment with different 
agents. Ouabain (10° M for two hours), 
proxymetacaine (Ophthaine), and commer- 
cial pilocarpine (two-minute incubation) in- 
„creased fluorescein transfer; pilocarpine in 
Ringer's solution did not. The active compo- 
nent of the commercial products was benzal- 
conium chloride ( Zephiran) ; dilute solutions 
of benzalconium chloride (a cationic surfac- 
tant) in Ringer's solution increased fluores- 
cein permeability. Another cationic surfac- 
tant, cetyl pyridinium chloride, was similarly 
effective. Posteriorly applied pressure, oua- 
bain and the surfactants increased perme- 
ability due to widening of intercellular 
spaces. 


ACKNOWLEDGMENT 


We thank Miss C. Michenfelder for her excelient 
technical assistance and Mr. J. L. Cox for prepara- 
tion of the electron micrographs. 


REFERENCES 


l. Swan, K. C.: Reactivity of the ocular tissues 
to wetting agents. Am. J. Ophth. 27 :1118, 1944. 

2. Thompson, R., Isaacs, M. L., and Kharazo, 
D.: A laboratory study of some antiseptics with 
reference to ocular applications. Am. J. Ophth. 20: 
1087, 1937. 

3. O'Brien, C. S, and Swan, K. C.: Carbami- 
noylcholine chloride in the treatment of glaucoma 
simplex. Arch. Ophth. 27:255, 1942. 

4. Ginsburg, M., and Robson, J. M.: Further in- 


CORNEAL PERMEABILITY 905 


vestigations on the action of detergents on the eye. 
Brit. J. Ophth. 33:574, 1949. 

5. Green, K.: Active control of corneal thickness. 
Life Sci. 5:2309, 1966. 

6. Tonjum, A. M., and Green, K.: Quantitative 
study of fluorescein iontophoresis through the cor- 
nea. Am. J. Ophth. 71:1328, 1971. 

/. Green, K.: Anatomic study of water move- 
ment through rabbit corneal epithelium. Am. J. 
Ophth. 67:110, 1969. 

8. Green, K.: Ion transport in isolated rabbit cor- 
nea. Am. J. Physiol. 209:1311, 1965. 

9. Langham, M. E, and Kostelnik, M.: The 
effect of ouabain on the hydration and the adenosine 
triphosphatase activity of the cornea. J. Pharm 
Exp. Therap. 150:398, 1965. 

10. Green, K.: Stromal cation binding after inhi- 
bition of epithelial transport in the cornea. Am. J. 
Physiol. 218:1642, 1970. 

11. Skou, J. C.: Enzymatic basis for active trans- 
port of Nat and K+ across cell membrane. Physiol. 
Rev. 45:596, 1965. 

12. Brown, S. L, and Hedbys, B. O.: The effect 
of ouabain on the hydration of the cornea. Invest. 
Ophth. 4:216, 1965. 

13. Trenberth, S. M., and Mishima, S.: The 
effect of ouabain on the rabbit corneal endothelium. 
Invest. Ophth. 7:44, 1968. 

14. Herrmann, H: The effect of histamine and 
related substances on the cohesion of the corneal 
epithelium. Bull. Johns Hopkins Hosp. 82:208, 1948. 

15. Klein, M., Millwood, E. G., and Walther, W. 
W.: On the maintenance of sterility in eye drops. J. 
Pharm. Exp. Therap. 6:725, 1954. 

16. Dunn, C. G.: Antiseptic and germicidal prop- 
erties of a mixture of high molecular alkyldime- 
thyl-benzyl-ammonium chlorides. Am. J. Hyg. 26: 
46, 1937. 

17. Heineman, P. G.: Antiseptic properties of al- 
kyl-dimethyl-benzyl-ammonium chloride. J. Am. 
Pharm. Assoc. 26:711, 1937. 

18. O'Brien, C. S, and Swan, K. C.: Doryl in 
the treatment of glaucoma simplex. Tr. Am. Ophth. 
Soc. 39:175, 1941. 

19. Maier, E.: Preservation of biological fluids 
(bacteriophage, vaccines and venom solutions) with 
alkyl-dimethyl-benzyl-ammonium chloride. J. Bact. 
38:33, 1939. 

20. Herrmann, H., and Hickman, F. H.: The ad- 
hesion of the epithelium to stroma in the cornea. 
Bull. Johns Hopkins Hosp. 82:182, 1948. 

2l. Schoffeniels, E., Gilles, R., and Dandrifosse, 
G.: Action des détergents et du calcium sur le poten- 
tiel électrique de la peau de grenouille isolée, Arch. 
Int. Physiol. Biochim. 70:335, 1962. 

22. Webb, G.: The effects of surfactants on the 
potential, short-circuit current, and ion fluxes 
across the isolated frog skin. Acta Physiol. Scand. 
63:377, 1965. 

23. Grant, W. M.: Toxicology of the Eye. 
Springfield, Illinois, Thomas, 1962. 

24. Marsh, R. J., and Maurice, D. M.: The influ- 
ence of non-ionic detergents and other surfactants 
on human corneal permeability, Exp. Eye Res. 11: 
43, 1971. 





INCORPORATION OF RADIOACTIVE SULPHATE BY CORNEAL STROMA 
DURING CRYOPRESERVATION 


FRANK M. Porack, M.D., R. SILLES BERNIER., M.D., anb Tuomas E. SLAPPEY 


Gainesville, Florida 


Adequate cyropreservation of comeal tis- 
sue for penetratmg keratoplasty req {ires the 
survival of corneal endothelium. Experi- 
mental! ? and clinical data? suppor- the im- 
portance of this corneal layer in th success 
of full-thickness grafts. The ability of non- 
viable corneal stroma to become trensparent 
when a semipermeable membrane is placed 
instead of the endothelium*® demonstrates 
the relative importance of corneal connective 
tissue celis (or keratocytes) ir corneal 
transparency. This was observed im a previ- 
ous study in which grafts of crvooreserved 
rabbit corneas remained clear fron the day 
of transplantation even though there was 
histologic and historadiographic evidence of 
lack of keratocyte survival.? There is clinical 
evidence also that lamellar grafts with non- 
viable tissue are clear before the graft is re- 
populated by keratocytes. 

The incorporation of radiotagged sulfate 
(°°S) in connective tissue depends on the vi- 
ability of its cell population and taeir ability 
to synthesize ground substance. Jther fac- 
tors, such as edema, may decrease the up- 
take, thus suggesting poor cell survival or 
cell death." However, under controlled con- 
ditions this technique is valuable 11 assessing 
stromal cell viability. 

In the experiments reported here, we in- 
vestigated the feasibility of imc-easing the 
survival of corneal stromal cells diring cryo- 
preservation; this was determin-d by their 
ability, in vitro, to incorporate *°S-labeled 
sodium sulfate. 
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MATERIALS AND METHODS 


Adult albino rabbits were killed with intra- 
venous pentobarbital and their eyes enucle- 
ated. The corneas were promptly removed 
and treated with a solution of dimethylsul- 
foxide (DMSO), sucrose, and rabbit serum 
following freezing procedures previously de- 
scribed.® "4 

Group 1—Two corneas were placed in the 
controlled-rate freezer (CRF) which had 
been precooled to 4° C. The fregzing cycle 
was initiated at a speed of 2°/minute. When 
the eutectic point (plateau) for this tissue 
and its preserving medium appeared ( — 10? 
C), the freezing rate was accelerated to 5°/ 
mirute until —80° C was reached. The cor- 
neas were then transferred to a liquid nitro- 
gen storage tank at — 180? C. 

In order to determine the optimum freez- 
ing rate, we experimented with increasing 
the freezing rates after various temperatures 
had been reached at a rate of 2°/minute. For 
example, in Group 2, the rate of freezing 
was 2? /minute until — 20? C was reached, at, 
which point the rate was accelerated to 5°/ 
minute. For the third group, the rate was in- 
creased from 2? to 5°/minute at —309 C.” 
Acceleration was begun at —40°, —50°, and 
— 50? C in Groups 4, 5, and 6, with two cor- 
neas used in each group. Tissues were stored 
for periods of one to six days. 

Corneas were thawed by immersing their 
glass vial containers in a 65? C water bath 
fcr 50 seconds. To remove the dimethylsulf- 
oxide, they were then transferred to a 
beaker containing calf serum, where thev re- 
mained for two hours at room temperature. 

Incorporation of radiotagged sulphate— 
Corneas from each freezing experiment, plus 
a fresh cornea, were incubated at 37? C for 
two hours in calf serum with 100 mc/ml 
sodium sulfate (sp. activity 100 mc/mM, 
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New England Nuclear Corp.). The solution 
was gently agitated every 15 minutes. 

Following incubation, the corneas were 
washed in normal saline, incubated in a satu- 
rated solution of sodium sulfate at 37° C for 
two hours with frequent agitation. The solu- 
tion was changed and the corneas refriger- 
ated overnight at 4° C. After repeated agita- 
tions, the corneas were rinsed through several 
changes of distilled water and placed in a 
50% alcohol solution for one hour for par- 
tial dehydration. The corneas were dried flat 
between strips of filter paper in an incubator 
at 37° C for 48 hours, and contact radioauto- 
graphs were made on Kodak radioauto- 
graphic plates (no screen) with an exposure 
time of 1ledays. Plates were developed in 
. Dektol 1/1. 


RESULTS 


Evaluation of results—Maximum incor- 
poration of *°S as shown in radioautographs 
was rated four plus (4+). Less uptake was 
rated from 3+ to O, according to the density 
of the radioautographs. The results are 
summarized in Table 1. Maximum uptake 
of *°S was observed in fresh corneas, 
while no uptake was shown in radioauto- 
graphs of corneas frozen without DMSO. 
A small amount of uptake (1+ and 2+, 
respectively) was present in corneas with a 
freezing rate accelerated to 5°C/minute at 
—10° and —20° C. The isotope incorpora- 
tion improved at —30° C when it was close 


TABLE 1 


RATE OF ®S UPTAKE AND STROMAL CELL 
SURVIVAL AT VARIOUS FREEZING SPEEDS 


Temperature at 


which Freezing Rate of 


Rate of Stroma 


Rate was %S Uptake by Surv; 
Accelerated Stromal Tissue urvival 
(in degrees C) 
—10 Je m 
= Fk ++ 
ae Dx da Ted 
E Tt +4 
— 50 v 4. 
— 60 ma Hi 
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to that of the fresh cornea (34- ). Somewhat 
less uptake (2-- ) was present when acceler- 
ation began at —40? C, and little uptake 
occurred (1+) in corneas whose freezing 
rate was modified at —50° and —60° C. 
After autoradiography was completed, one 
cornea from each group was fixed in 10% 
Formalin and washed. Tangential frozen 
sections were made to study cell population 
in sections stained with hematoxylin-eosin. 
Cell-population was compared to that of sec- 
tions of fresh corneas and rated from one to 
four plus. The decrease in number of stained 
stromal cells, or their complete absence, cor- 
related well with diminished uptake of *°S. 


COMMENT 


These experiments demonstrate that the 
survival of rabbit corneal stromal cells in tis- 
sue previously treated with a cryophylactic 
solution containing DMSO can be modified 
by altering the rate of freezing. Even though 
different cell populations may require differ- 
ent freezing rates for optimal survival, it is 
believed that most cells will preserve well with 
a freezing rate varying between 2? and 5? C/ 
minute.?? In the case of corneal endothelium, 
the best preservation is obtained with an ini- 
tial rate of 2° C/minute, increased to 5° C/ 
minute after the eutectic point is attained. ^!' 
The corneal epithelium seems to survive at 
the same freezing rate, and the slight *°S up- 
take shown by corneal stroma when this 
freezing rate is used suggests that some stro- 
mal cells immediately below the endothelium 
and epithelium may also survive. Stromal 
cell survival was also noted in previous stud- 
ies in which oxygen consumption was mea- 
sured from the endothelium and the underly- 
ing stromal tissue of cryopreserved cor- 
neas.!? 

The improvement in stromal cell viability 
with a freezing rate of 2? C/minute past the 
eutectic point (to —30? C) suggests that a 
prolonged period of time is required for the 
central corneal layers to participate in the 
slower freezing rate. Unfortunately, we 
were unable to obtain radioautographs of 
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cross-sections of these corneas to substanti- 
ate this theory, since the whole-moant radio- 
autographs indicate only total uptake. 

Corneas not treated with a cryophylactic 
solution showed no uptake of sulfate, and no 
cells were seen in stained sections. Except in 
situations in which the host tissue has very 
poor regenerative ability (areas cf necrosis 
or old corneal disease), corneas frozen with- 
out preservative become non-viab e material 
adequate for lamellar keratoplasty or tec- 
tonic grafts for keratoprosthesis. It is possi- 
ble that pretreatment with DMSO may per- 
mit survival of a large stromal cel! population 
and improve the viability of corneas frozen 
in regular laboratory freezers for lamellar 
keratoplasty. Since cardiovascular and ear 
surgery often calls for vein homografts, the 
value of cryopreservation of cornective tis- 
sue is rot necessarily limited to the cornea. 
Our experiments suggest that freezing 
curves similar to those applied tc corneal tis- 
sue can be correlated to segments of veins 
with the advantage of long-tern tissue stor- 
age or true banking. Since previous studies 
have shown that the antigenicity of frozen 
(non-viable) or cryopreserved tissue does 
not depend on its viability,!*'? a persistence 
of tissue antigenicity because of preservation 
of its cellular elements is most likely unim- 
portant. 


SUMMARY 


Experiments were carried out to deter- 
mine the optimal freezing rate for corneal 
stroma preservation. This was assayed by 
histology and by assay of the incorporation of 
radioactive sulfate in tissue samples frozen 
at various rates of speed. habbit corneas 
were treated with dimethybulfoxide and 
frozen at rates of 2°/minute and this rate 
was accelerated to 5°/minute when various 
freezing points were reached. The best 
preservation was obtained by maintaining a 
rate of 2° C/minute until tae temperature 
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reached —30° C, when the freezing rate was 
increased to 5° C/minute until —80° C was 
reached. A similar freezing rate is suggested 
for vascular tissue. 
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HISTOLOGIC AND ELECTRON MICROSCOPE STUDIES 


OF LIGNEOUS CONJUNCTIVITIS 
A. Kanai, M.D., AND F. M. PorAck, M.D. 


Gainesville, Florida 


Repeated bacteriologic, histologic, and 
electron microscopic?? studies have failed to 
clarify the etiology of ligneous conjunctivi- 
tis. However, recent histochemical investi- 
gations by François and Victoria* demon- 
strated that, in ligneous conjunctivitis, acid 
mucopolysaccharides collect in great 
amounts around newly formed vessels, 

Our histochemical and electron micro- 
scopic studies of a case of ligneous conjunc- 
tivitis demonstrates that areas with staining 
characteristics of acid mucopolysaccharides 
have the appearance of a multilayered base- 
ment membrane-like material. This material 
is located around new vessels and forms the 
bulk of the growth. 


CASE REPORT 


An otherwise healthy 14-year-old boy was seen 
for the first time with a 10-month history of a 
small indurated mass under the right upper eyelid, 
This lesion was excised twice, but recurred to be- 
come as large or larger in size. His visual acuity 
was 20/20 in both eyes without correction. 

On external examination, the right eye was nor- 
mal except for a slight thickening of the temporal 
upper eyelid. There was abundant mucoid secretion 
in the right conjunctival cul-de-sac and mucous 
strands were present over the right cornea. The 
right lower eyelid was normal as were the cornea 
and tranparent media. Eversion of the upper eyelid 
showed a flattened, pedunculated mass with a whit- 
ish pseudomembrane (Fig. 1). The base of the 
growth was heavily vascularized and bled when 
touched lightly with a small forcep. The rest of the 
conjunctiva showed mild follicular reaction. Only 
the most superficial layers of the thick pseudomem- 
brane could be removed without bleeding. 

A biopsy excision of this growth was performed. 
Hyaluronidase drops (500 units/ml) and alpha-chy- 
motrypsin (1/5,000) were prescribed every two 
hours, but neither these treatments nor subsequent 
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hyaluronidase injections into the area of excision, 
and cryocauterization, served to inhibit the growth. 
Corticosteroid therapy, however, reduced the 
amount of secretion. For the past 12 months, the 
patient elected to discontinue these treatments. Pe- 
ripheral corneal vascularization and upper corneal 
erosions developed, but were successfully treated 
with a hydrophilic contact lens. 


HisToLoGv 


A cross-section of the specimen stained 
with PAS showed a dense amorphous de- 
posit covered by a pseudomembrane ( Fig. 
2). The amorphous mass stained deeply red 
with PAS stain and had a vascular core 
from which many fine capillaries advanced 
throughout the tissue. Sections stained with 
hematoxylin and eosin showed multiple areas 
of round cell infiltration around capillaries 
in the deep portion of the biopsy as well as 
some multinucleated cells ( Fig. 3). Polymor- 
phonuclear leukocytes and few eosinophiles 
were present in the external portion and in 
the pseudomembrane. Part of the tissue was 
relatively avascular, but in some areas there 
was a profuse bed of fine capillaries sur- 
rounded by PAS positive material (Fig. 4) 
and alcian-blue staining material (Fig. 5). 
Examination of PAS-stained sections under 
high power showed deposition of mucopoly- 
saccharide material which was hyaluroni- 
dase-sensitive around and between capil- 
laries (Fig. 6). Stains for reticulin demon- 
strated a net of argvrophillic fibers in these 
areas. 

The portion corresponding to the pseudo- 
membrane was weakly eosinophilic. A few 
epithelial cells, lymphocytes, and polymor- 
phonuclear leukocytes were present within 
the fibrinous layer. Biopsies taken after 
treatment with hyaluronidase showed a simi- 
lar structure. 

specimens for electron microscopy were 
immediately fixed. After two hours in cold 
2% osmium tetroxide with phosphate buffer, 








910 AMERICAN JOURNAL OF OPHTHALMOLOGY NOVEMBER, 1971 


r 


. Be Vets ^ x i "iud 
RR 
TAM A 


wi x 
ii j 


"Ea, 4 
"v 





Figs. 1 through 6 (Kanai and Polack). Figure 1 (top left) shows lesion in upper eyelid. Growth 1s 
covered by a thick tenacious fibrinous pseudomembrane. Figure 2 (top right): Low-power view of biopsy 
specimen sectioned towards its base. It shows a dense PAS staining area with a central net of vessels. 
Clefts and empty capillaries separate the bulk of the tissue from its surface (PAS stain, *4.5). Figure 3 
(center left): A dense round cell infiltration was present n some areas. These were mostly lymphocytes. 
An eosinophilic homogeneous materia! (below) bonds to FAS positive areas (hematoxylin-eosin, x 100). 
Figure 4 (center right): Areas around tie between capillaries stain with PAS (PAS stain «200). Figure 
5 (bottom left): Stroma of specimen showing positive stainimg for acid mucopolysaccharides (alcian blue, 
x200). Figure 6 (bottom right): High power view of PAS staining material around capillaries. A similar 
area was studied by electron microscop» (PAS—alcian blue, X400). 
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Fig. 7 (Kanai and Polack). Epithelial cells (Ep) which have many processes and are only attached by 
tlesmosomes are present in the pseudomembrane. Leukocytes (L) are interposed between epithelial ceils 
( X 4600). 


they were dehydrated through a series of 
ethyl alcohol treatments and embedded in 
Epon. Thick sections were stained with to- 
luidine blue and studied with the light micro- 
scope for orientation in electron microscopy. 
Embedded tissue was cut with a Porter- 
Blum microtome and stained with uranyl 
acetate and lead citrate. 

Electron microphotographs were taken 
with a Hitachi 11-C microscope. The amor- 
phous substance which characterized the su- 
perficial portion of this tissue was partially 
covered by epithelial cells and contained leu- 
kocytes and fragmented cells (Fig. 7). Epi- 
thelial cells formed two to four layers, were 
usually rounded with many processes, and 
attached only by desmosomes. The epithelial 


cell membrane facing the stroma had multi- 
ple projections and showed a basement mem 
brane; however, this was absent in some 
areas. Several layers of fibroblastic cells 
were located immediately under the epithelial 
cells. 

Lymphocytes, plasma cells, monocytes, 
free red cells, fibroblasts, capillaries, and a 
few bundles of fibrillar material were pres 
ent in the stromal portion of the specimen 
(Fig. 8). Fibroblasts showed distended en- 
doplasmic reticulum containing a thinly dis- 
persed flocculent material. Bundles of fine 
filaments were seen in the center or periph- 
ery of the cells with a well developed Golgi 
complex (Fig. 9). Fibrillar materials, with 
or without banding, were found in the 


Fig. 8 (Kanai and Polack 
a free endothelial cell (En), : 
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leukocytes (L) 
(Mo), 


). Section trough the deep portion of the specimen showing 
i small bundle of fibrillar material (arrow) lymphocyte (Ly), monocyte 


and plasma cell (P1) (7000). 
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stroma (20 nm). Occasionally, typical colla- 
gen fibers could be seen between these fibers. 

Capillary endothelial cells had many cyto- 
plasmic projections and were attached by 
tight junctions near the lumen. Vascular en- 
dothelial cells were usually wide around the 
nucleus; their cytoplasm contained mito- 
chondria, distended endoplasmic reticulum, 
pinocytotic vesicles, and few inclusion bod- 
ies. Capillaries were surrounded by several 
lamellae of basement membrane-like material 
(Fig. 10) with a homogenous structure and 
irregular thickness (70-200 nm). Often, leu- 
kocytes were found within the layers of 
thick lamelliform formations (Fig. 11). Ho- 
mogenous substances of higher density than 
the basemerit membrane formation were fre- 
quently found ( Fig. 12). 


DISCUSSION 


Ligneous conjunctivitis is a rare disease 
of children and young adults which begins as 
a unilateral pseudomembranous conjuncti- 
vitis affecting one or both eyelids; this is 
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eventually followed by an indurated growth. 
The disease runs a chronic course? and 
seems to be resistant to most kinds of treat- 
ment. François and Victoria* recently re 
ported a favorable response to topical alpha 
chymotrypsin and hyaluronidase. The case 
presented here, however, did not respond to 
this treatment. 

The most characteristic histologic findings 
are neovascularization, deposits of fibrillar 
material, and alcian-blue or PAS-positive 
staining materials around and between capil- 
laries. Electron microscopic studies show a 
filamentous or homogenous material of ir- 
regular thickness arranged in multilayers 
around vessel walls. The density of PAS- 
positive areas forming the bulk of the speci- 
men is similar to the perivascular homoge- 
nous material present around capillaries, 
suggesting a common vascular origin. 

Thickening and reduplication of basement 
membranes occurs in diabetes mellitus and is 
found in retinal capillaries,’ capillaries of 
subcutaneous tissue,? muscle,'^ kidney,!' and 


é 


Fig. 9 (Kanai and Polack). Fibroclast (f) has sacs of distended endoplasmic reticulum. Bundles of fine 
filaments can be seen in the cytoplasm and outside the cell (x 13,000). 
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Fig. 10 (Kanai and Polack). Capillary with lamelliform basement membrane-like material (Bm) around 

its wall. En = endothelium (716,000). 





Fig. 11 (Kanai and Polack). Leukocyt-s (L) are seen surrounding the layers of the basement mem- 
brane-like materials (Bm) (8200). 
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also.in conjunctival capillaries.!?? This so- 
called lamelliform thickening of basement 
membrane is due to deposition of mucopolv- 
saccharides and glycoproteins which stain 
with alcian-blue and PAS.8 The basement 
membrane of normal vascular conjunctival 
endothelium consists of one or several lay- 
ers, 50 to 100 nm thick, running nearly par- 
allel to the outer contour of endothelial cells. 
sometimes this membrane shows fenestra- 
tions.'*^ The capillary endothelium observed 
in this case showed no fenestrations but had 
a lamelliform basement membrane-like for- 
mation. The relation between PAS or alcian- 
blue positive material and the basement 
membrane-like material was not previously 
described im ligneous conjunctivitis. 

The lamelliform basement membrane-like 
material may derive either from the blood or 
be elaborated by the endothelial cell. The 
first possibility may be supported by the ob- 
servations of Pappas and Tennyson, who 
reported that marker particles passed from 
the lumen to the surrounding connective tis- 
sue of inflamed ciliary processes through 
thick capillary than 


endothelium rather 
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through attenuated and fenestrated endothe- 
hal walls. In diabetes, Tamura’? suggested 
that capillaries, because of an altered base- 
ment membrane, have an increased perme- 
ability to some materials. The second possi- 
bility may be supported by Curran’s observa- 
tions; he reported that vascular endothe- 
lium produces mucopolysaccharides, and this 
activity is greatly increased in pathologic 
material such as in areas of wound healing 
or in stroma of tumors. It seems possible 
that in ligneous conjunctivitis, serofibrinous 
transudate may subsequently undergo coag- 
ulation, with 


the resultant formation of 


granulation tissue and 


hyaline material. 
With the electron microscope these hyaline 
deposits correspond to banded fibrils with a 
periodicity of 20 nm. Therefore, the hard 
ligneous consistency of this pathologic tissue 
may originate in direct outpouring of fibrin 
trom neovessels and by passage of, or elabo- 
ration of, mucopolysaccharides by endothe- 
lial cells. In vitro studies with radiotagged 
sulfate (*°S) may elucidate whether these 
endothelial vessels are able to synthetize sul- 
fated material, 





Fig. 12 (Kanai and Polack). High-density homogenous material between the lamellae of basement mem- 
yrane-like material (arrows) (38,000). 
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SUMMARY 


Histochemical and histologic examination 
of a specimen of ligneous con; 1nctivitis re- 
vealed deposition of acid muc: polysacchar- 
ide, neovascularization, and rc: nd-cell infil- 
tration. Areas of alcian blue-PA 5 positive de- 
posits around capillary walls -»rrespond to 
ultramicroscopic multilayere basement 
membrane-like material whid forms the 
bulk of the growth. It is suggesed that such 
material may be the result of imcreased capil- 
lary permeability, or it may be elaborated by 
endothelial cells, or both. 
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ATYPICAL BAND KERATOPATHY IN GLAUCOMATOUS PATIENTS 


Ropert E. Kennepy, M.D., AND Primitivo D. Roca, M.D. 
Rochester, New York 


AND 
Puitip H. LAnpers, M.D. 


Binghamton, New York 


This report is to call attention to a kera- 
topathy observed in well-controlled primary 
glaucoma patients, usually on long-term mi- 
otic therapy. Since 1963, 18 patients were 
observed who have manifested this clinical 
picture, 

It is characterized by changes resembling 
band keratopathy, but having a different dis- 
tribution pattern, usually paracentral in the 
"interpalpebral area, over the lower central 
and nasal portion of the cornea, becoming 
less pronounced toward the periphery (Fig. 
1). Clinically, fine, grayish, granular depos- 
its can be seen in the paracentral areas in the 
subepithelial layers of the cornea. As the de- 
position increases, it tends to extend toward 
the limbus horizontally. Separate small areas 
may coalesce and progress in size and den- 
sity rapidly, over a few months, or in a year 
or two. Rounded or irregular clear areas 
may develop in the opacified zone. Encroach- 
ment over the pupillary area may result in 
severe reduction in vision. Other symptoms 
may include photophobia, lacrimation, and 
irritation, because the overlying epithelium 
may become slightly roughened. The corneas 
have intact sensitivity and are not vascular- 
ized. Schirmer’s tear function test was nor- 
mal in the 10 patients who were studied. 

The distribution of these corneal changes 
in our 18 patients has been diagrammed 
(Fig. 2). Ten of the patients were men and 
eight were women. They ranged in age from 
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64 to 87 years with the average age being 75 
years. 

The keratopathy appeared as a bilateral 
manifestation in 14, all of whom were being 
treated with miotics bilaterally. In three, 
only one eye was treated with miotics and 
the keratopathy developed only in that eve. 
In the one other patient, miotics were being 
used in both eyes, but the keratopathy devel- 
oped in only one eye. It has been noted, how- 
ever, that the changes in one eye may pre- 
cede the other by as long as four years, so 
this patient may still develop bilateral in- 
volvement. 

With two exceptions, duration of miotic 
therapy ranged from six to 16 years before 
the appearance of the keratopathy. In two 
patients, it occurred in less than one year 
(seven months in one and eight months in 
the other). Sixteen of the patients had wide- 
angle glaucoma, while two had a narrow-an- 
gle mechanism. 

The incidence of this atypical band kera- 
topathy must be low ; its occurence is noted 
infrequently in the general glaucoma popu- 
lation, and in the practices of seven ophthal- 





teristic clinical picture of atypical band keratopathy 
in patient on long-term miotic therapy. 
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Fig. 3 (Kennedy, Roca, and Laneers). Patient 1. 
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Tcp: Bilateral keratopathy. Bottom: Clear corneas 


bilaterally after EDTA treatment. Le” eye shows slight residual temporally. 
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Fig. 2 (Kennedy, Roca, and Landes). Diagram- 
matic distribution of corneal changes n 18 patients 
observed over eight-year period; 15 h« 1 bilateral mi- 
otic treatment with bilateral involvement in 14. In 
three, the keratopathy occurred only n the eye un- 
der treatment. 
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Fig. 4 (Kennedy, Roca, and Laneers). Patient 2. 
bilaterally after EDTA treatment. 
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mologists, these 18 cases represent the total 
tc have become manifest over the past eight 
years. 

These patients have been evaluated medi- 
cally and by laboratory studies to rule out 
amy ocular process such as irridocyclitis, 
pathysis bulbi, absolute glaucoma, or any 
systemic-related cause for a band keratop- 
athy (such as parathyroid adenoma, dyspro- 
teinemia, vitamin D intoxication, sarcoidosis, 
chronic renal insufficiency).*? Laboratory 
studies included calcium and inorganic phos- 
paorous in all 18 patients. Thirteen had addi- 
tional studies, including alkaline phospha- 
tase, cholesterol, glucose, urea nitrogen, uric, 
acid, total protein, albumin and other tests. 
All tests were negative in all 18 patients. 

The only common denominator in this 
g-oup of well-controlled glaucoma patients 
appears to be the long-term miotic therapy. 
This seems to be more than coincidence ; 
particularly so, since we have not observet] 
this atypical band keratopathy in non-glauco- 
matous patients in the absence of systemic or 
lecal causes. If this disorder is iatrogenic, it 
leads to speculation regarding the possible 
role of the miotic agents or their vehicles as 
the etiologic factor, or factors, in the pro- 
duction of these changes. Whether an altered 
metabolism of the cornea can be attributed to 
the medication, resulting in focal deposition 
consistent with the appearance of calcium, is 
am intriguing consideration. The pattern of 


>> 


Tcp: Bilateral keratopathy. Bottom: Clear corneas 
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Fig. 5 (Kennedy, Roca and Landers). Patient 3. 
Top: Left eye with keratopathy (rizat eye was un- 
treated and not involved). Center: Left eye with 
clear cornea after EDTA treatment. Bottom: Cor- 
nea in left eye remains clear after cataract extrac- 
tion four years later. 








the keratopathy should be recognized clini- 
cally so as to spare the patient he unneces- 
sary effort and expense of detailed medical 
and laboratory investigation for other 
causes. 

To date animal experimenta, work with 
various miotics and drugs used in the vehi- 
cles has not reproduced the lesion. 

In 1966, Charney* reported a case de- 
idiopathic band <eratopathy, 
treated by lamellar keratectomy and studied 


scribed as 


pathologically. There were no ocular or sys- 
temic findings, but his 62-year-old patient 
had been treated for eight years with miotics 
for glaucoma. The tissue specimen revealed 
calcium and iron in the deepe- epithelium 
and Bowman's area. This case appears to be 
identical to those presented im this report. 
While this case seems to supply a pathologic 
evaluation of this atvpical band keratopathy, 
lamellar keratectomy is not to 52 considered 
the method of choice for treatment. Treat- 
ment should be medical rather tian surgical. 
Chelation was recommended by Grant,’ and 
later, Breinin and DeVoe® pomted out that 
chelation *should be the primacy treatment 
in cases of band keratopathy amd may make 
future corneal surgery unnecessary.” Chela- 
tion can be carried out as an office proce- 
dure. Prognosis is excellent. 

Commercial ophthalmic preoarations for 
chelation as such are not available. The diso- 
dium salt of a synthetic chemica , ethylenedi- 
amine tetra-acetic acid (EDT X), used in 
scleroderma, vascular, and 
problems, is available in ampoules of 150 mg 
/ml, and it can be converted very simply to 
an ophthalmic solution’? by with rawing 5 ml 


cther medical 


of the stock solution by syringe and inject- 
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ing it into 120 ml of a standard buffered 


ophthalmic irrigating solution. This prepares 
«n 0.02 molar solution, Following topical an- 
esthesia and denuding of the epithelium, this 
can be applied to the involved corneal area 
by continuous drip or constant stream for 15 
minutes, This is simple and the results are 
dramatic, with good recovery of vision. Of 
our 18 patients, 11 have been so treated since 
: 965, with improved vision and relief of irri- 
tative symptoms, Three patients with incom- 
plete removal have continued to deposit more 
opacity in the nontreated portion of the cor- 
nea. The others have had no recurrences in 
spite of continued miotic therapy, with the 
longest follow-up being six years. There is 
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Fig. 6 (Kennedy, Roca, and Landers). Patient 4. Right eve. Top left: Vision 20/80 with keratopathy. 
Top right: Cornea clear, vision 20/20— one week after EDTA treatment. Bottom left: Further deposition 
in untreated area around area originally treated three vears earlier. Bottom right: Two years later, further 
deposition, vision 20/25. 


no reason why treatment could not be re- 
peated. 

Figures 3 through 7 show patients with 
the atypical band keratopathy before and af- 
ter such treatment. 


SUMMARY 


An atypical band keratopathy was ob- 
served in 18 patients with well-controlled 
primary glaucoma, all of whom were receiv- 
ing long-term miotic therapy. It is charac- 
terized by fine, gray granular deposition in 
the paracentral interpalpebral area of the 








— 


Fig. 7 (Kennedy, Roca, and Landers). Patient 4. 
Top: Left eye with keratopathy. Vision 20/30—. 
Bottom: Same eye with clear cornea after EDT A 
treatment. Vision 20/20. 
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cornea at the level of deep epithelium and 
Bowman's membrane and extencS horizon- 
tally with progression. 

The prognosis is excellent and satisfactory 
treatment by chelation with EDTA has 
proven the treatment of choice. | nder topi- 
cal anesthesia, this consists of irrigation with 
an 0.02 molar solution by conti uous drip 
or constant stream for 15 minutes to the in- 
volved area of the cornea which has been 
denuded of epithelium. Eleven of 18 pa- 
tients have been treated with improved vi- 
sion and relief of irritation. 

If this keratopathy is recognized, the pa- 
tient can be spared detailed medical and lab- 
oratory investigation for other cases. 

Etiologic factors have been considered, 
emphasizing the apparent role of she miotic 
agent, or more particularly their vehicles, in 
its production. 
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EFFECT OF OCULAR PIGMENTATION ON HYPOTENSIVE 


RESPONSE TO PILOCARPINE 


LAURENCE S. Harris, M.D., AND Mites A. Gaun, M.D. 
New York, New York 


Ophthalmologists are aware that blue irides 
dilate much more promptly than do heavily 
pigmented, brown irides.'-* It is also gener- 
ally accepted that cycloplegic agents are re- 
quired in both greater quantity and concen- 
tration to obtain an adequate degree of cy- 
cloplegia in the latter category of patients.°-7 
One explanation for this is that the drug must 
penetrate through more dense pigment to 
reach receptor sites in darker eyes.** 

The effect of ocular pigmentation on re- 
sponse to miotics, however, has not been well 
studied. If the hypothesis concerning mydriat- 
ics in pigmented eyes is correct, penetration 
of miotics to receptor sites should be im- 
peded as well, and not only the pupillary, but 
also the hypotensive effects of these agents 
may be reduced. The present study was un- 
dertaken to see whether ocular pigmentation 
results in differences in the effects of miotics 
on intraocular pressure and outflow facility. 


METHODS 


The study group was composed of 24 pa- 
tients with open angle glaucoma, diagnosed 
by the criteria of elevated intraocular pres- 
sure, characteristic visual field loss, and cup- 
ping of the optic nerve heads. Patients were 
divided into three groups on the basis of 
ocular and systemic pigmentation. These 
were : a blue-eyed Caucasian group, a brown- 
eyed Caucasian group, and a group of Negro 
patients with heavily pigmented brown iri- 
des. 

After obtaining initial baseline applana- 
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tion intraocular pressures, tonography was 
performed with the Crescent unit and the 
outflow facilities calculated according to the 
Friedenwald tables. Patients were then given 
1% pilocarpine to be used four times daily in 
the right eye only, with the unmedicated left 
eye serving as a control. At the conclusion of 
two weeks, applanation tonometry and to- 
nography were repeated and the patients 
were started on 496 pilocarpine, During the 
final two-week period, 8% pilocarpine was 
utilized. 

Statistical analysis for right eye/left eye 
differences within a group were done by 
mean pair differences, and those between 
groups were done according to the formula 
for grouped data. Student's t-test was used 
and p values of 0.05 or less were considered 
statistically significant. 


RESULTS 


The initial right and left eye applanation 
intraocular pressures and outflow facilities 
for each group are given in Table 1. No sta- 
tistically significant difference was noted. 

Blue-eyed patients appeared to have a 
marked hypotensive response with 1% pilo- 
carpine over that seen in the other two 
groups. A further, statistically significant 
decline in pressure was only reached in the 
latter patients with the 896 drug solution 
(Table 2). An adequate therapeutic effect 
was not really attained in the brown-eved 
Caucasian patients until 4% drug concentra- 
tion was employed, whereas 8% was neces- 
sary to elicit a comparable response in the 
black patients ( Tables 1 and 2). 

Initial improvements in outflow facility 
(C value) were seen with 1% drug concen- 
tration in all groups. Despite additional de- 
clines in intraocular pressure, no further sta- 
tistically significant change in C value was 
noted (Table 1). 
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TABLE 1 à 
MEAN APPLANATION INZ3AOCULAR PRESSUEES AND OUTFLOW FACILITIES 
(+=andard error of the mean) 
Baseline 1% Solution 4% Solution 8% Solution 
Group $$ ——————— 
R L R L R L R bL 
Blue* IOP 29.28 29.28 21.63 30.63 19.00 29.31 18.80 29.48 
(N =8) +2.23 +1.84 +1.25 +2.48 +0.91 +2.98 +1.41 +2.73 
A 30.00 34.80 36.00 
b 
G 0.08 0.08 0.11 0.08 0.12 0.09 0.132 0.09 
+0.01 +0.01 +0.01 +0.01 +0.02 +0.01 +0.02 +0.01 
Brown* IOP 28.55 29.05 24.58 29.00 20.10 27.28 20.14 28.00 
(N 27) +1.93 +2.15 +2.24 +2.52 +2.10 +2.78 +2.43 +2.46 
oF, 15.30 26.10 28.01 
C 0.08 0.08 0.17 0.08 0.14 0.09 0.17 * 0.07 
+0.01 +0.01 +0.04 +0.02 +0.02 +0.02 +0.03 +0.01 
Black* IOP 28.15 28.29 24.22 28.10 22.10 27.11 21:11 21.10 
(N 29) +2.03 +1.94 +1.41 +1.30 +1.60 +1.27 +1.61 +1.38 
Co 13.83 18.49 22.20 
0.07 0.07 0.12 0.07 0.11 0.07 0.11 0.07 
+0.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.01 





* Blue =blue-eyed Caucasian patients, Brown -brown-eyed Caucasian patients and Black = Negro 


patients. 


No attempt was made to determ: ae the de- 
gree of miosis in each group. Clinically, 
however, all patients had miotic pwoils at the 
time of revisits during drug applic=tion. 


DISCUSSION 


The data from the present study discloses 
that the ocular hypotensive respor e to pilo- 
carpine is influenced by ocular pigmentation. 


TABLE 2 


P VALUES FOR STUDENT'S T-TEST FOR SESNIFICANCE 
OF DIFFERENCE BETWEEN PILOCAEPINE 
CONCENTRATION IN THE VARIO 7S 
PATIENT GROUPS 











Solution Strength Blue* = Browr*  Black* 
Untreated and 1% P<0.01 P<0.0F P<0.05 
1% and 4% P2005 P«005 P>0,05 
1% and 8% P<0.05 P«0.0: P<0.05 
4% and 8% P>0.05 P»0.05 P>0.05 








* Blue =blue-eyed Caucasians, Brown = brown- 
eyed Caucasians, Black = Negro patient . 


Blue eyes, which have the least amount of 
ocular pigmentation, had the greatest ocular 
hypotensive response to pilocarpine, In these 
eyes, the response to 1% drug solution was 
pronounced and, although additional declines 
in intraocular pressure were seen at 4% and 
8%, these were not of great magnitude. By 
contrast, brown eyes of Caucasian patients 
had statistically significant changes in intra- 
ocular pressure with the 1% solution, but re- 
quired an increase in dosage to 4% to pro- 
duce therapeutically meaningful responses. 
Responses to pilocarpine in the black pa- 
tients were not as good as either of the two 
preceding groups at any drug concentra- 
tion. The resulting shift in the dose-response 
curve was such that, in these eyes, an 8% so- 
luton produced a response roughly equal to 
that seen with 4% in brown eyes. The corre- 
lation of outflow facility changes and ocular 
pigmentation paralleled those noted with 
intraocular pressures. 
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Statistically significant changes in intra- 
ocular pressure were noted during the course 
of the study without meaningful alterations 
in outflow facility. This lack of correlation 
between ocular hypotensive response and 
change in outflow facility was previously 
noted with pilocarpine, indicating that this 
drug may affect aqueous production as well 
as response to aqueous outflow." Experi- 
mental data in several species confirmed this 
finding. Furthermore, it has been shown 
that the dose-response curves for pilocarpine 
alone and for pilocarpine plus epinephrine 
are parallel, again implicating a duel mecha- 
nism of action for pilocarpine."? 

One hypothesis to explain the observations 
of this study is that ocular pigment might 
bind topically administered drugs which 
would then fail to reach receptor sites in the 
iris and ciliary body. It is also possible that 
enzymatic differences exist coincidentally in 
pigmented ocular structures. Increased ac- 
tivity of iris dopa-oxydase has been postu- 
lated to explain the difference in response of 
albino and pigmented rabbit irides to adren- 
ergic drugs.'? This idea, however, appears a 
less likely explanation, since the degree of 
pigmentation influences the responsiveness 
to a wide variety of drugs (e.g., cycloplegics, 
mydriatics, and pilocarpine), thereby neces- 
stating a vast number of enzymatic differ- 
ences being called into play." 

- From the present data, it would seem that 

the change in the dose-response curve should 
be borne in mind when using pilocarpine, 
particularly in black patients, In this in- 
stance, recourse to pilocarpine solutions in 
excess of 4% may be required. Also, studies 
with this drug should specify the distribution 
of ocular pigmentation in either patients or 
experimental animals in order to make inter- 
pretation of data more meaningful. 


77.9 


























SUMMARY 


Pilocarpine was administered in three 
strengths (1, 4, and 8%) to three groups of 
patients with open-angle glaucoma patients : 
Caucasians with blue irides, Caucasians with 
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brown irides, and black patients with heavily 
pigmented, brown irides. It was found that 
blue eyes demonstrated near maximal ocular 
hypotensive responses with 1% pilocarpine. 
Black patients demonstrated a relative resis- 
tance to the ocular hypotensive response of 
this drug until the higher concentrations 
were reached. Brown-eyed Caucasian pa- 
tients were intermediate in response between 
these two extremes. The results are consis- 
tent with the idea that ocular pigmentation 
hinders penetration of topically applied 
drugs to receptor sites. This shift in the 
dose-response curve should be considered 
when treating glaucomatous black patients. 
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INTRAOCULAR PRESSURE CHANGES DURING HEMODIALYSIS 


Joun T. RAMszLI, M.D. Puuap P. Erus, M.D., AND 
CHRISTOPHER A. PATERSON, Pu.D. 
Denver, Colorado 


Increased intraocular pressure (IOP) has 
been observed during hemodialysis in uremic 
dogs and in uremic patients? [t also has 
been suggested that since tonometry is effec- 
tive in detecting IOP changes due to fluid 
transfer across the blood-aqueeus barrier 
during dialysis, increases in IOP may paral- 
lel and thus predict fluid movement. across 
the blood barrier as in the development of 
cerebral edema during dialysis. 

This study was undertaken to further 
evaluate changes in IOP with hemodialysis 
and to determine whether a correlation exists 
between hourly changes in serum osmolality 
and IOP, 


METHODS 


Twenty patients receiving chronic inter- 
mittent hemodialysis were studied. All dyal- 
yses were performed using the Kolff twin- 
coil unit with Ultra-flo 145 (Travenol Labo- 
ratories, Inc.) coils. The purpose of dialysis 
was to remove excess fluid weight as well as 
excess chemical constituents, such as urea 
nitrogen and creatinine. Intraocular pres- 
sures were measured with a Tonair applana- 
tion tonometer. This instrument was demon- 
strated to give comparable readings to the 
Goldmann applanation tonometer on 50 con- 
secutive patients in the University of Colo- 
rado eye clinic. Measurements were made, 
with the patient in supine position, on both 
eyes of each patient before dialysis, every 
hour during dialysis and at the conclusion of 
dialysis. Since the readings for hoth eyes 
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were similar in almost every instance the 
mean value of the two eyes was determined: 
for data analysis. When IOP readings were 
25 mm Hg or more, a series of readings 
were taken and the recorded values were 
besed upon the higher readings as recom- 
mended by Posner and Inglima in their eval- 
uation of the Tonair Applanometer.* 

The duration of the dialysis was six hours 
in nine patients and five hours in 10 patients. 
In one patient, the dialysis had to be termi- 
nated at three hours following a convulsion ; 
this patient was dropped from the study. 

Arterial blood samples were collected for 
determination of serum osmolality (freezing 
point depression method, using an Advanced 
Osmometer) each time tonometry was per- 
formed. Specimens were allowed to clot, 
were centrifuged, and the individual serum - 
samples stored at 4°C until osmolality de- 
terminations were performed. 

After collection and analysis of the IOP 
and serum osmolality data it was suggested 
that tonographic data may be of use in the 
interpretation of the findings. Unfortu- 
nately, when the tonographic study was un- 
dertaken only three of the original group of 
subjects were available for study ; the others. 
were deceased, had moved from the area or 
were transplant recipients. Therefore, four 
additional subjects were admitted to the to- 
nographic study. Tonographic recordings 
(andl Tonair measurements) were made just 
before dialysis and at the four-hour stage 
during dialysis. The mean value of tono- 
graphic data from the two eyes was used for 
analysis. 


RESULTS 


All patients in this study exhibited a de- 
crease in body weight at the conclusion of 
dialvsis. 

The mean initial serum osmolality was 311 
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| TABLE 1 


INITIAL AND FINAL VALUES OF IOP AND SERUM OSMOLALITY 





Five-Hour Group 
(10 patients) 





" Osmolality (mOsm/L): 











Initial 311 
(291, 331)* 

Final 282 
(267, 303) 

Mean change —29.5 
(—24, —43) 

IOP (mm Hg): 

Initial 20.4 
13.522.5) 

Final * 18.9 

(12, 31) 
Mean change —1.45 











Six-Hour Group 
(9 patients) 











313 312 
(299, 331)* (291, 331)* 
282 282 
(273, 290) (267, 331) 

dii d i] 
(42, 42) (if, ci 3 
20.6 20.5 
(15, 28) (15, 32.5) 
22.9 20.7 
(16, 32.5) (15, 32.5) 
+2.06 —p)2 
(—5, +9.5) (—5, 9:5) 





* 'The numbers in parentheses refer to the range of values. 


. mOsm/L (range 291-331) and 313 mOsm/L 

(299-331) in the patients dialyzed five and 
six hours, respectively. The mean starting 
osmolality for all 19 patients was 312 
mOsm/L. Serum osmolality decreased during 
dialysis in every patient. The change between 
initial and final osmolality in the five-hour 
group was —29.5 mOsm/L (12-42 ) and that 
in the six-hour group was —31.1 mOsm/L 
(12-42). These figures are presented in 
Table 1. 

The predialysis IOP of all 19 patients 
ranged from 15-32.5 mm Hg with a mean of 
20.4. The mean initial IOP and range for the 
five- and six-hour group was 20.4 ( 15.5-32.5) 


and 20.6 (15-28) respectively, The five-hour 
group exhibited a mean change in IOP of 
—1.45 with a range of —5 to +8. That in 
the six-hour group was +2.05 with a range 
of —5 to +9.5. Combining the five- and six- 
hour groups we find only a 0.2 mm Hg in- 
crease in IOP at the conclusion of dialysis 
(Table 1). 

Despite the lack of significance between 
initial and final IOP, careful analysis of 
IOP changes during dialysis revealed some 
interesting points. The changes are pre- 
sented in Table 2 and Figure 1. For conve- 
nience all 19 patients are grouped together 
for IOP and osmolality values between zero 


TABLE 2 
MEAN IOP AND SERUM OSMOLALITY AT HOURLY INTERVALS DURING DIALYSIS* 





Initial One-Hour Two-Hour 
IOP 20.5 20.1 19.2 
(mm Hg) +1 0 *1.4 #11 
Osmolality 313 305 299 
(mOsm/L) 2.5 +2.4 ioe 





Three-Hour Four-Hour  Five-Hour Six-Hour 
Lea ie | 2l. 22.7 
t +1.2 +1.4 +1.8 
294 289 284 282 
+2.2 +2.1 +2.0 +2.0 


* Values are arithmetic mean, + standard error of the mean. Up to and including five hours, each group 
contains 19 patients. The six-hour group has only nine patients. 
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and five hours. It can be seen that a signifi- 
cant decrease in JOP occurred during the 
first two hours (from 20.4 to 12:0 mm Hg, 
p«.05). The increase in IOP between two 
and three hours (19.0 to 20.9 mm Hg) was 
significant at the 99% level. However, the 
IOP from three to six hours was not signifi- 
cantly different from the baseline value. The 
apparent marked increase at six tours is due 
to the smaller number of observations since 
only nine patients were dialyzel a full six 
hours. These IOP changes are not, however, 
considered clinically significant. 

When the IOP changes in inc vidual sub- 
jects are considered, marked alerations are 
evident. In 10 of the 19 patients there was a 
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maximum rise in IOP ranging from 0.5 to 
16 mm Hg, with a mean of 6.9 mm Hg. This 
increase occurred from one to six hours af- 
ter dialysis was started. The remaining nine 
patients exhibited either no significant 
change or a sustained reduction in IOP dur- 
ing dialysis. When the mean IOP changes of 
the entire group are considered only with re- 
spect to time, individual elevated pressures 
are masked. 

The mean value of outflow facility ob- 
tained by tonography before dialysis was 0.22 
+ .026 (S.E.) and that after four hours was 
0.21 2- .027. The IOP values for this smaller 
group of subjects exhibited a similar main- 
tained elevation at four hours as was ob- 


IOP 


0 om mm em em ewe we ew ew we fa a l l aUl aUl Ul ww ww E 
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Fig. 1 (Ramsell, Ellis, and Paterson). Changes in IOP and serum osmolality with respect to time during 
dialysis. Percent change was calculated from the figures in Table 2. It should be noted that the six-hour 
points are the mean values from only nine patients; the other points are obtained from 19 patients (see 


text). 
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served in the original 19 subjects; the mean 
IOP before dialysis was 20.5 + 1.03 and 24.6 
+ 1.60 after four hours of dialysis. 

The patients exhibiting abnormally high 
IOP readings in this study were found to 
- have normal applanation tensions, visual 
fields, and gonioscopic findings when exam- 
ined in the eye clinic on a day when they 
were not undergoing dialysis. 


DISCUSSION 


In the study reported by Sitprija, Holmes 
and Ellis* from this Medical Center in 1964, 
there was a mean decrease in serum osmolal- 
ity of 37.6 mOsm/L (range 3-72) after 
about six hours dialysis, This compares with 
a mean fall in serum osmolality of 31 mOsm 
/L (12-43; 5 and 6 hour groups combined), 
in the present study. Despite the use of 
smaller coils in this study, 1.45 m? (Ultra-flo 
145) as opposed to 1.9 m? (Twin-coil 190, 
Travenol) used in the earlier study,! the ob- 
served changes in osmolality are obviously 
not significantly different. 

Sitprija and associates? found an average 
increase in IOP of 41.8% of control values 
in uremic dogs following dialysis, and an 
average increase in IOP of 4 to 8 mm Hg in 
the majority of uremic patients during dialy- 
sis. Watson and Greenwood? reported an 
average rise in IOP of 8.1 mm Hg in six pa- 
. tients during 12 dialyses. Biagini and Gloria‘ 
reported a mean increase in IOP of 16% 
during dialysis of uremic patients. Applemans 
and associates? demonstrated an increase in 
IOP up to 10 mm Hg in 80% of patients 
undergoing renal dialysis. These studies sug- 
gest a correlation between decrease in 
plasma osmolality and increase in IOP dur- 
ing dialysis. Presumably an influx of fluid 
into the eye due to the difference in osmolal- 
ity between plasma and intraocular fluids re- 
sults in an increased IOP. In none of the 
previous studies however was data presented 
which correlated hourly serum osmolality 
changes with increases in IOP. The data ob- 
tained in this study not only confirm that in- 
dividual increases in IOP can occur during 
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dialysis but can also be analysed to compare 
hourly changes in IOP and serum osmolal- 
ity. 

In Figure 1 the hourly percent of change 
in serum osmolality is plotted against the 
hourly percent of change in IOP. As de- 
scribed in Results, an initial decrease in IOP 
is followed by an increase which persists up 
to six hours. The initial decrease in IOP 
might be related to decreased intravascular 
volume as well as to reduced anxiety in the pa- 
tients as the procedure became more familiar. 
The initial weight loss in patients undergoing 
dialysis represents principally a reduction in 
intravascular volume.? Marked decreases in 
IOP paralleling weight loss in dogs were ob- 
served by Sitprija and associates.? The in- 
crease in IOP between two and three hours 
is felt to be due to an osmotic influx of water 
into the eye as a result of the relative hyper- 
osmolality of intraocular fluids. During en- 
suing hours it is presumed that the intraocu- 
lar and intravascular fluids approach osmotic 
equilibrium. 

It had been suggested to us that the main- 
tained elevation of IOP at three to four 
hours might be due to a decrease in outflow 
facility. For this reason tonographic mea- 
surements were made before and after four 
hours of dialysis. The results, which demon- 
strated no change in outflow facility, indicate 
that it is not a significant factor in explain- 
ing IOP changes observed during hemodial- 
ysis. 

Changes in IOP during hemodialysis 
might be related to the hourly rate of serum 
osmolality change; a more rapid decrease in 
serum osmolality resulting in a more pro- 
nounced IOP change. IOP in uremic dogs 
during hemodialysis remained unchanged or 
showed a minimal increase when the reduc- 
tion in serum osmolality averaged 8.5 mOsm 
/L per hour. When the serum osmolality re- 
duction averaged 11 mOsm/L per hour the 
IOP increased significantly.? In the present 
study serum osmolality decreased at 5-7 
mOsm/L per hour and mean IOP changes 
were not significant. 
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Barry, Khoury, and Brooks? :ound that, 
although changes in mean serum osmolality 
appear to be associated with reciprocal 
changes in IOP, the two are not closely re- 
lated. Galin, Aizawa, and McLear '? consider 
that the water-drinking test, at its outset, de- 
pends upon the level of induced kypo-osmo- 
lality, but add that in man the sta istical cor- 
relation between plasma hypo-osn olality and 
IOP increase is not adequate to make this an 
inviolate hypothesis. 

It should be recalled that in -he present 
study marked increases in IOP during he- 
modialysis did occur at various “imes in 10 
of the 19 patients, but the times did not cor- 
relate with any particular stage o. serum os- 
molality reduction, The possibility exists that 
the degree and timing of IOP increases dur- 
ing hemodialysis depends princpally upon 
the extent of changes in intrav:scular vol- 
ume. In those patients exhibiting the greatest 
IOP increase during dialysis the initial fall 
in IOP (Fig. 1), which is considered to cor- 
relate with weight changes, was minimal. 

It can be concluded that durinz hemodial- 
ysis IOP is affected by factors cther than a 
relative reduction in serum osmclality. Kru- 
pin, Podos, and Becker?! have su »gested that 
the ocular hypotensive response to hyperos- 
motic agents might be mediated, in part, by 
mechanisms in the central nervous system. 


SUMMARY 


In 19 uremic patients undergoing hemo- 
dialysis the mean final IOP was only 0.2 mm 
Hg above the mean initial values. However, 
in 10 of the 19 patients maximum increases 
in IOP ranging from 0.5 to 16 mm Hg oc- 
curred at times ranging from one to six 
hours. Statistically, but not clinically signifi- 
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cant mean IOP changes were observed dtr- 
ing the early stages of dialysis and are dis- 
cussed, Serum osmolality decreased in all pa- 
tients; the mean decrease was 31 mOsm/L. 
Hourly IOP changes did not correlate with 
reduction in serum osmolality. The influence : 
of changes in intravascular volume on IOP 
during hemodialysis is discussed. 
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A TECHNIQUE FOR Cí INJUNCTIVO-DACRYOCYSTORHINOSTOMY 


CLARENCE WILLIAM Cox, Jm. 


Birmingham, Alabama 


In the performance of conjunctival and 
dacryocystorhinostomy procedures, ana- 
tomical variations of the distance from the 
caruncle to the center of the nasal cavity, the 
size and shape of the nasal cavity, the posi- 
tion of the septum, and the different possibil- 
ities of the angle of the channel require that 
each patient be custom-fitted with a Jones 
tube of optimum length. Accordingly, I have 
devised a set of 20 tubes, varying by 1 mm 
from 10 to 30 mm, (Fig. 1). Each tube has 
an outside diameter of 3 mm, a lumen of 
1.70 mm and a flange of 4 or 5 mm. 


Observation of the mechanical difficulties 

From the Department of Photography, the Eye 
Foundation Hospital, Birmingham, Alabama. 

Reprint requests to Mr. Clarence William Cox, 
Ir, Photographer, The Eye Foundation Hospital, 
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that beset the ophthalmic surgeons at the Eyi 
Foundation Hospital led to the development 
of a set of instruments (Fig. 2) designed to 
make the operation technically easier with 
less trauma to the patient and successful 
function of the tube more likely. 


PROCEDURE 


At our hospital, the operation for emplac 
ing a Jones tube is begun by incising the 
skin and subcutaneous tissues over the la 
crymal area as for a dacryocystorhinostomy. 
After the tissues are retracted, a sector of la. 
crymal bone is removed with a burr, a chisel, 
or an Iliff trephine on a Stryker saw. The 
nasal mucosa beneath the bone sector is re 
moved also. The lower half of the caruncle is 
removed and from this conjunctival opening 
at the medial end of the fornix, a stab inci- 





Fig. 1 (Cox). A set of Jones pyrex tubes, each with a lumen diameter of 1.70 mm, and varying by 1 mm 
from 10 to 30 mm, are kept in an aluminum ci mpartment case. The case also contains special instruments for 
insertion of the proper tube. 
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Fig. 2 (Cox). The special instruments for insertion of the tube of proper length are: (A) Stainless steel 
precision rod (1.6 mm in diameter and 12.5 cm long). (B) Precision millimeter zauge. ( C) Stainless steel 
precision rod (0.75 mm in diameter). (D) Trocar. (E) Teflon inserter. 


sion is made with the rounded Beaver blade 
knife into the bony opening. A stainless steel 
precision rod, 1.6 mm in diameter and 12.5 
cm long, rounded on both ends, is inserted 
from the caruncular opening into the nasal 
cavity (Fig. 3-A). With the tip of the rod 
touching the septum, the sleeve with a mil- 
limeter gauge is slipped on the rod and 
pushed down to the caruncle. The proper 
length of the tube is indicated. A 3 mm clear- 
ance is allowed from the nasal septum (Fig. 
3-B). The sleeve-gauge is then removed and 
a tube of optimal length is placed on the rod. 
The Teflon inserter, designed to exert even 
pressure around the top of the tube at the 
flange, is placed on the rod ( Fig. 3-C) and ts 
pushed so that the tube is placed into position 
(Fig. 3-D). Observation of the tube trans- 
nasally and through the surgical window will 
assure that the tube is the proper length and 
optimally positioned, Also, the upper end of 
the tube must not slip deeply into the fornix, 


or conjunctiva will grow over the top of the 
tube. 

Postoperative measures—After the oper- 
ative edema subsides, a different length tube 
may be required. In most cases, the tube may 
be changed as an office procedure without 
anesthesia, even in children. The rod is in- 
serted through the tube. The tube is slid out, 
leaving the rod in place, and a longer or 
shorter tube, as indicated by the gauge, is 
inserted without trauma. A thinner rod, 0.75 
mm in diameter (Fig. 2-C), is used if mucus 
or discharge has partially blocked the tube, 
maxing it difficult to insert the 1.6 mm rod. 

If a patient loses a tube, and is not seen 
for several days by the surgeon, the channel 
is usually closed with scar tissue, especially 
if this occurs soon after insertion. The tro- 
car in the set (Fig. 2-D) can be used to re- 
open the surgical channel and the emplace- 
ment with the steel rod is repeated. This may 
be done under local anesthesia in the office or 
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2 Fig. 3 (Cox). Technique used for emplacement 
of the Jones pyrex tube by the Cox system. (A) 
Shows the 1.6 mm precision rod placed in the chan- 
nel made for the tube, extending from the caruncle 
through the soft tissues of the medial canthal area 
and extending through the bony opening into the 
nasal cavity. (B) The precision millimeter gauge is 
introduced to measure the length needed. (C) The 
tube of proper length is inserted with the Teflon in- 
serter. (D) Jones pyrex glass tube now in place. 


<u 
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under general anesthesia in the hospital, de- 
pending upon the patient's age and ability to 
cooperate. The set of instruments and tubes 
is contained in an aluminum compartment 
case suitable for autoclaving, dry heat, or gas 
sterilization. Gas sterilization is recommended 
as It causes no water residue in the tubes. 





SUMMARY 


In order to facilitate conjuncival and da- 
cryocystorhinostomy procedures, a sent of 20 
pyrex glass tubes, varying by 1 mm from 10 
to 30 mm was devised to span the tissues 
from the lower edge of the caruncle into the 
middle of the nasal cavity, according to the 
anatomical variations of different patients. 

Enclosed with the set is a stainless steel 
rod which can be inserted through the surgi- 
cal passageway for the tube, a precision mil- 
limeter gauge for determining the proper 
length of the tube, a precision rod 0.75 mm 
in diameter for use when the tube is blocked 
with blood or mucus, and a Teflon inserter. 
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DERMATOPHYTOSIS AFFECTING THE PERIORBITAL REGION 


H. Bruce Ostler, M.D., Masao Oxumoro, M.A., AND CARLYN HALDE, Pu.D. 


*an Francisco, CaEfornia 


Most fungal infections of the ecrnea are 
secondary infections, caused by oooortunis- 
tic fungi that have invaded a diseased cornea 
or one that has been treated with corticoste- 
roids or broad-spectrum antibiotics. Two ex- 
ceptions are corneal infections due to Can- 
dida albicans or Aspergillus species; these 
may infect an apparently normal cernea af- 
ter minimal trauma. 

Superficial mycotic infections œn be di- 
vided into three groups: those caus] by (1) 
the dermatophytes or ringworm fimgi, (2) 
the organisms responsible for tinea versico- 
lor and tinea nigra, and (3) Candida species.! 
It is better to restrict the term dermatophy- 
tosis to infections due to the ringwo-m fungi 
(the genera Microsporum, Trichophyton, 
and I¢pidermophyton) than to use it as an 
inclusive name for cutaneous fui gal dis- 
eases.” 

The dermatophytes occasionally infect the 
skin of the eyelids**!? or the eyelashes. 
This paper reports a case of derma ophytosis 
of the eyelids due to the organisra Tricho- 
phyton mentagrophytes. 


CASE REPORT 


A four-year-old white boy had a pri ritic rash 
around the right eye of four weeks’ duration (Fig. 
1). A “sty” of the right upper eyelid had opened 
and drained spontaneously one week befo-e we saw 
him, and during that week, polysporin or ment was 
applied three times daily. Prior to tbe onset of 
symptoms, the child had played with an apparently 
normal pet rabbit. The child had a histor; of otitis 

From the Francis I. Proctor Foundat«m for Re- 
search in Ophthalmology, the Departmew of Oph- 
thalmology, and the Department of M crobiology, 
University of California, San Francisco. This study 
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Research Grant EY-00310 (Drs. Ostler and Oku- 
moto), and AI-00299 (Department of Microbiol- 
ogy). 

Reprint requests to H. Bruce Ostler, M D., Fran- 
cis I. Proctor Foundation for Research a Ophthal- 
mology, University of California, San Francisco, 
Parnassus and Third Avenue, San Franc sco, Cali- 
fornia 94122. 





Fig. 1 (Ostler, Okumoto, and Halde). Appear- 
ance of patient 30 days after onset of symptoms. 


media and allergy to certain foods. 

Examination revealed vesicles and pustules on an 
erythematous base that extended from the brow 
over the entire upper eyelid to the midline of the 
nose, thence to the lower eyelid and laterally several 
millimeiers to the lateral canthus. There was mini- 
mal erusting. The conjuctiva and cornea appeared 
normal. Two moderate-sized, firm, nontender, ante- 
rior cervical nodes were palpable on the affected 
side. The lashes and hair of the eyebrows did not 
fluoresce under Wood's light. n 

The diagnostic possibilities appeared to be pyo- 
derma or herpes simplex infection. Treatment of 
the evelids was stopped, and two days later the le- 
sions were elevated and more heavily crusted (Fig. 
1). Several members of the staff of the Dermatol- 
ogy Division were consulted, and in their opinion 
the lesion resembled pyoderma. 

The appearance of the lesions changed very little 
during the first two weeks of observation, in spite 
of the immediate institution of topical erythromycin 
ointment, hot packs, and 5% ammoniated mercury, 
and tae addition of systemic erythromycin, 100 mg 
four times daily, at the end of the first week of 
treatment. At the end of the second week, all topi- 
cal medication was stopped and the hot packs were 
changed to warm milk packs. 

At this time, six weeks after the onset of symp- 
toms, the skin lesions began to show improvement 
for the first time; both the erythema and the crust- 
ing diminished. Three weeks later (nine weeks af- 
ter onset), moderate crusting of the eyelid margin 
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Dopamine-2-hydroxylase catalyzes the 6- 
hydroxylation of dopamine to form norepi- 
nephrine.*' It is of interest to note that in a 
separate study of catecholamine metabolite 
formation in the retina following dopamine 
infusion, we found little formation of nor- 
epinephrine and almost no formation of nor- 
metanephrine, although other dopamine me- 
tabolites (DPA and HVA) were present. 
This is in contradistinction to the striking 
formation of norepinephrine from dopamine 
in the uveal tissues in the present study 
(Fig. 3). These findings are consistent with 
the fact that little or no norepinephrine is 
found endogenously in the mammalian retina 
and that dopamine is the only catecholamine 
_ Which seems to be present in this tissue.1? 
The inference is clear that dopamine-$-hy- 
droxylase is active in the uveal tract, but is 
not present in retinal catecholamine-contain- 
ing neurons, 


SUMMARY 


Following intracarotid infusion of triti- 
ated catecholamines (*H-norepinephrine or 
*H-dopamine) in cats, radiochromatography 
of extracts of the iris and ciliary body was 
done. After norepinephrine infusion, small 
amounts of radioactivity were found associ- 
ated with catecholamine metabolites, al- 
though most remained associated with the 
original norepinephrine. After dopamine in- 
fusion, on the other hand, a large amount of 
radioactivity became associated with norepi- 
nephrine, suggesting conversion of the in- 
fused dopamine to norepinephrine, This was 
consistent with the high concentration of en- 
dogenous norepinephrine found in the ante- 
rior uveal tract, and was in contradistinction 
to the retina, in which dopamine is the only 
catecholamine present in significant endoge- 
nous amounts. 
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OPHTHALMIC MINIATURE 


There was another woman who rushed in, drawing attention to a 
thing like a tiny beac of glass sticking to her baby's cheek. The child 
had acute inflammatien of the eyeball, which the mother had treated 
with cold tea. The eve had long been closed, but when the mother made 


a clumsy attempt to open the swollen lid something had popped out, 


some fluid and this thing like glass. She was afraid to touch it, She 
viewed it with horror as a strange thing that had come out of the eye. . i 
Hugging the child, she had run a mile or so with the dread object still 


adhering to the skin »f the cheek. 


line lens. The globe had been burst, 


This glistening thing was the crystal- 
-nd the child was, of course, blind. 


Sir Frederick Treves 
The Elephant Man 
London, Cassell, 1923 


NORRIE'S DISEASE 


ALLAN H. FRADKIN. 


CONGENITAL PROGRESSIVE (OCULO-ACOUSTICO-CEREBRAL 


DEGENERATION 


M.D. 


Galveston, Texas 


Norrie’s Disease is a rare type of progres- 
"sive, hereditary, congenital degeneration of 
the eye, ear, and brain. The entity was 
named for Gordon Norrie. consulting oph- 
thalmologist to the Royal Danish Institute 
for the Blind, who described several cases of 
blindness under the name of atrophia oculi 
congenita.* Warburg published the first Dan- 
ish pedigree and suggested the eponym for 
this syndrome; her extensive monograph? 
summarized the cases from all geographic 
areas of the world. At present there are only 
tour known families with Norrie’s disease in 
the United States.*-¢ 

Although previously included in a familial 
survey by Holmes,’ the patient present in 
this report warrants a separate report, since 
he is the youngest patient diagnosed with 
'Norrie's disease and, therefore, affords us a 
view of the evolution of ocular changes, pos 
sibly permitting the earlier recognition of 
this entity, and thus allowing genetic coun- 
seling for the parents. 


CASE REPORT 


"'This white boy was born at the University of 
Texas Medical Branch on November 10, 1969. after 
an unremarkable pregnancy, labor, and delivery. 1 
was consulted when the child was 12 hours of age 
because of his anisocoria. 

Ophthalmologic examination revealed decreased 
orbicularis function on the left, but was otherwise 
unremarkable externally. The globes were of nor- 
mal size. Each eye showed a random gaze pattern 
independent of the other. Chemical conjunctivitis 
from silver nitrate instilled at birth was present, 

Both corneas were clear and measured approxi- 
mately 10 mm. The anterior chambers were shallow. 
The right pupil measured 2 mm and was sluggishly 
reactive to light; the left was 5 mm and nonreactive 
Rubeosis iridis was present bilaterally. The lenses 
were clear. 
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Fig. 1 (Fradkin). Left eye, showing vitreous hem 
orrhage (black in picture) and yellowish membran: 
( white in picture). 


Fundus examination revealed no normal retinal 
tissue in either eye and was very difficult to inter 
pret. Vitreous hemorrhages were seen bilaterally in 
addition to a yellowish-white vascular membrane 
(Figs. 1 and 2). Ocular tensions were normal by 


palpation, 
Family history was then elicited (Fig. 3). The 
X-linked recessive inheritance pattern is apparent 


since only males are affected and the trait can be 
passed on through carrier females who are them 
selves normal. It is of interest that the patient's 
family originated in Sweden, which is where the 
majority of cases have been found. Of the two ma- 
ternal uncles affected with Norrie's disease, one had 
both blindness and retardation and the other had 





? (Fradkin). Right eye, showing retrolental 


vascular membrane. 


Fig. 2 
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O = MALES 
O = FEMALES 
E = NORRIES DISEASE 


Fig. 3 (Fradkin). Genealogy chart of patient's 
family. The patient is the individual affected in the 
last generation. 


blindness alone. Neither had grossly retarded hear- 
ing, but one was reported to have a "slight abnor- 
mality" in the hearing test. The affected males were 
all reported to have developed blindness at an early 
age, but none was examined in the first few 
months of life. 

Laboratory work, including complete blood 
count, urinalysis, VDRL, amino acid and mucopoly- 
saccharide screening were all negative or within 
normal limits, as were the chest x-ray and skull 
films. 

During the first four months of life, the child 
developed a pendular nystagmus. The corneas en- 
larged markedly and became cloudy due to elevated 
intraocular pressures. The anterior chambers were 
obliterated. Additional vitreous hemorrhages oc- 
curred. 

The boy was last seen in February, 1971, at 15 
months of age. He was noted to have developed 
subjective entoptic stimulation by eye rubbing. Both 
globes had become phthisical, precluding any fur- 
ther fundus examination. The external appearance 
showed very shrunken eyes set deep in the orbits. 

His developmental milestones were considered by 
the pediatrician to be within normal limits and there 
was no evidence of hearing loss. 


COMMENT 


Norrie's disease is an X-linked syndrome 
of retinal malformation, mental retardation, 
and deafness. The clinical picture of 
Norrie's disease has been obtained by exam- 
ining patients from eight days to 60 years of 
age. All affected individuals are, for all prac- 
tical purposes, blind. The external examina- 
tion is unremarkable. The corneas are usu- 
ally clear in infancy, but during childhood 
develop opacities, eventually becoming opa- 
que. In most cases, the anterior chamber is 
abnormally shallow or partially obliterated. 
Iris atrophy, ectropion uveae, as well as an- 
terior and posterior synechiae are seen, The 
pupil, of course, is nonreactive. The lens is 
clear or slightly opaque early in the course 
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of the process. However, cataractous changes 
begin early, so that by five years of age most 
patients have developed a true cataract. 

The vitreous cavity in Norrie's disease is 
most unusual. A grey or greyish-yellow re- 
trolental mass with a few vessels on its sur- 
face precludes visualization of the retina in 
most children. Also, the vitreous may con- 
tain hemorrhage and other opacities. In a few 
cases in which the retina was visible, it was 
partially veiled by preretinal proliferation. 

The end result in adult life is a deep-set 
phthistic eye. 

Mental retardation of varying degrees is 
present in 5066 of these children, and pro- 
gressive hearing loss occurs in qne-third, be- 
ginning in childhood or later. 

The description of the pathology of Nor- 
rie's disease is derived from a very few cases 
in which the eye had already become phthisi- 
cal. 

No biochemical or chromosomal abnor- 
malities have been consistently found. 


SUMMARY 


The youngest diagnosed case of Norrie's 
disease, an X-linked congenital degeneration 
of the eye, ear, and brain, is presented. The 
ocular findings at birth included anisocora, 
shallow anterior chambers, rubeosis iridis, 
retrolental vascular membranes, and vitreous 
hemorrhages. Subsequently, glaucoma de- 
veloped and the globes became phthisical. 
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f IRIDOGONIODYSGENESIS WITH CATARACT 
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Bronx, New York 


A variety of heritable disorders may affect 
the anterior segment of the eye. This report 
describes two brothers who show identical 
abnormalities of the anterior segment. These 
patients have anomalies of the iris and ante- 
rior chamber angle (iridogoniodysgenesis) 
and cataracts which developed and pro- 
gressed to maturity in early adulthood. We 
have been unable to find reports of similar 
associated ocular abnormalities in the litera- 
ture. The relationship of this syndrome to 
other inherited anterior segment anomalies is 
discussed. * 


CASE REPORTS 


This family is of Italian origin (Fig. 13. 
There is no history of consanguinity. The 
eyes of the two affected boys (III, and III.) 
and their parents (II, and IT) were exam- 
ined. Data concerning other family members 
were obtained from the parents. 


Case 1—This 21-year-old truck driver (IIL) was 
seen in consultation for evaluation of a cataract in 
his right eye and elevated intraocular pressure in 
his left eye. He stated that he always had poorer 
sight in his right eye and that recently he noted a 
rapid decrease in its vision. The patient denied ocu- 
lar trauma or exposure to physical or chemical 
agents. Family history revealed that an older 
brother T III;) had undergone cataract surgery at the 
age of 23 years and the mother had had repair of a 
retinal detachment at the age of 45 years. Medical 
evaluation revealed the patient to be a healthy man 
with a mild erythematous, scaly skin rash over his 
cheek bones. He was the product of a full-term 
pregnancy without history of maternal infection, 
and his growth and development were normal. Lab- 
oratory studies, including chromosomal analysis and 
X-rays, were normal. 
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Ocular examination—Visual acuity was RE: 
20/400 (—5.50 sph. © +2.50 cyl. ax. 90°) and LE: 
20/40 (—8.00 sph. © +2.50 cyl. ax. 90°). Color 
vision (AO-HRR plates) was normal in the left 
eye. Ocular rotations were full and the eyelids 
and conjunctivae normal. Both corneas were nor- 
mal and each measured 12 mm in diameter. Kera- 
tomer readings were: RE: 40.00 mer 5°, 4075 
mer 95°, and LE: 39.75 mer 5°, 4175 mer 95°. 
Schwalbe's line was not evident on slit-lamp ex- 
amination. Corectopia was present with each 
slightly oval pupil displaced superonasally (Fig. 2). 
Both irides were greyish-blue, showed scant stroma, 
and lacked a colarette. The pupillary ruff was 
absent superonasally. The periphery of each iris 
transilluminated. Gonioscopy revealed deep, heavily 
pigmented, abnormal angles (Fig. 3). A veil of 
pigmented tissue of varying density lined the angle 
from the angle recess to schwalbe’s line. Normal 
angle structures could not be visualized. A heavily 
pigmented ciliary body band was apparent behind 
the more diaphanous portions of the abnormal angle 
tissue. Radial and circumferential angle vessels were 
present bilaterally. A moderately cataractous lens 
with wrinkled anterior lens capsule was present in 
the right eye. The left lens showed prominent corti- 
cal spokes and pigment stars on the anterior lens 
capsule. The right fundus was not visualized. The 
left fundus had an optic disk with myopic crescent 
and early posterior staphyloma. 

The intraocular pressures (applanation) were 
RE: 20 mm Hg and LE: 31 mm Hg, while tonog- 
raphy revealed a coefficient of outflow of RE: 0.18 
and LE: 0.19. Perimetry (Goldmann) showed a 
full left field with normal blind spot. 

During a three-week observation period, the 
right lens rapidly matured and the capsular wrin- 
kling increased. Follow-up tonometry showed nor- 
mal intraocular pressures in both eyes. An intracap- 
sular cataract extraction with sector iridectomy was 
performed and although alpha chymotrypsin (in 1: 
5000 dilution) was utilized, direct zonulysis was re- 
quired. Firm adhesions between vitreous and poste- 
rior lens capsule were present and were severed 
during delivery of the lens. There was no vitreous 
loss. 

Case 2—This 26-year-old man (III;) had worn 
glasses since early childhood. He was the product 
of a full-term pregnancy without history of mater- 
nal infection, and his growth and development were 
normal. He stated that at the age of 15 years his 
left eye was struck with a lead pencil. This necessi- 
tated patching for a day. At the age of 23 years, 
while serving in the US Navy, he noted a sudden 
decrease in vision in his left eye. A cataract was 
found and after cataract surgery he was advised 
that the lens “broke” during the operation. 

Examination showed the patient to be well-devel- 
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Fig. 1 (Henkind and Friedman). Pedigree of patients with iridogoniodysgenesis with cataract. The 


affected family members are TII; and ITle. 
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Fig. 2 (Henkind and Friedman). Case 1. Top: 
Right eye with iris hypoplasia, deficient pupillary 
ruff (arrow) corectopia and cataract. Bottom: Left 
eye with iris hypoplasia and cataract. 





oped with no gross abnormalities except an ortho- 


dontic problem which was being corrected by 
braces. 
Ocular examination—The eyes of this patient 


were strikingly similar to those of his brother 
(IIL). Visual acuity was RE: 20/25 (piano sph. 
> 4-100 cyl. ax. 90°) and LE: 20/30 ( 4-6.75 
sph.). Color vision (AO-HRR plates) and Amsler 
Grid testing were normal in each eye. The intra- 
ocular pressures (applanation) were 11 mm Hg. 
Ocular motility, eyelids and adnexae were normal. 
Both corneas were clear except for peripheral scar 





Fig. 3 (Henkind and Friedman). Case 1, right 


eye. Goniophotograph of angie at six o'clock 
(Goldmann gonioprism). Arrow 1 points to line of 
iris insertion. Arrow 2 points to Schwalbe’s line. 
The area between 1 and 2 is lined by a veil of pig- 
mented tissue of varying density. Note the diapha- 
nous areas between the arrows. 
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rng superiorly and a superficial central scar in 
the left eve. In the right eye, Schwalbe's line was 
barely visible nasally on slit lamp examination. 
Horizontal corneal diameters were RE: 12 mm, and 
LE: 11 mm. Keratometer readings were: RE: 
40.75 mer 5°, 43.00 mer 95°, and LE: 41.50 mer 
180^, 41.75 mer 90?, with irregular mires. Co- 
rectopia was present with each slightly oval pupil 
displaced superonasally (Fig. 4). Both irides were 
greyish-blue, showed scant stroma, and lacked a 
collarette. There was absence of the pupillary ruff 
superonasaliy in both eyes. The periphery of each 
iris transilluminated. In the left eve, a basal iridec- 
tomy was present at 10 o'clock and a slit-like open- 
ing at 12 o'clock. Gonioscopy was virtually identi- 
cal to that seen in his brother. Both angles were 
deep, heavily pigmented, and lined by a veil of ab- 
normal tissue (Fig. 5). There were prominent 
radial and circumferential angle vessels in both 
eyes, After iris dilatation, the right lens was noted 
to have numerous pigment stars on the anterior 
capsule and*a relatively dense posterior subcapsular 
opacity. Vitreous floaters were present in the right 
eye. The right fundus appeared normal. Examina- 
tion of the left fundus revealed an optic disc with 
myopic contis. 

Case 3—This 61-year-old housewife is the 
mother of both patients (III, and III). She has 
worn a myopic correction since childhood. In Janu- 
ary, 1956, she underwent surgery for a retinal de- 
tachment in her right eye. There is no history of 





Fig. 4 (Henkind and Frieman). Case 2. Top: 
Right eye with iris hypoplasia and corectopia. Bot- 
tom: Left eye with peripheral iridectomy at 10 
o'clock, iris hypoplasia and corectopia. 
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right 


Fig. 5 (Henkind and Friedman). Case 2, 


eye. Goniophotograph of angle at six o'clock 
(Goldmann gonioprism). Arrow 1 points to line 
of iris insertion. Arrow 2 points to Schwalbe's line 
As in Figure 3, the area between 1 and 2 is lined 
by a veil of pigmented tissue. Note the diaphanous 
zones between the arrows. 


ocular trauma or infection and her general health is 
excellent. 

Ocular examination—Visual acuity was RE: 
hand motion only (—4.25 sph.), and LE: 20/404 
( —5.50 sph.). Color vision (AO-HRR plates) was 
normal. The intraocular pressures (applanation) 
were 12 mm Hg. Ocular rotations were full and 
the eyelids and conjunctivae normal. The corneas 
were normal and both diameters measured 11 mm. 
Both irides were hazel and displayed a normal 
collarette and pupillary ruff. The pupils were cen 
tric, reactive to light and 4 mm in diameter. Goni- 
oscopy revealed wide open angles (3+) with a 
normal configuration. Slight pigment speckling was 
present overlying the meshwork especially infi 
riorly, The lenses showed early cortical changes, 
more so in the right eye. Vitreous floaters were 
seen in the right eye. The right fundus displayed a 
number of pigmented chorioretinal scars in the 
inferotemporal quadrant and a retinal band nasally 
The left fundus was normal. 

Case 4—This 60-year-old man is the father of 
both patients (III, and IIT;). He denies any ocular 
complaints and is in excellent health. 

Ocular examination—Visual acuity was RE: 
20/25 (—2.00 sph. © —0.50 cyl. ax. 160°) and LE: 
20/60+ (—2.75 sph. > —0.50 cyl. ax. 165°). The 
intraocular pressures (applanation) were 14 mm 
Hg. Ocular motility, eyelids and conjunctivae were 
normal. The were normal and both cor 
neal diameters measured 10 mm. Both irides were 
hazel and displayed normal markings: the pupils 
were centric, reactive to light and 4 mm in diam- 
eter. Gonioscopy revealed open angles (3+) with 
a normal architecture. A prominent circular vessel 
was seen in the right chamber angle. The lens 
showed early cortical opacities inferonasally in each 
eye. The fundi were normal. 


corneas 


DISCUSSION 


lhese two brothers display an unusual 
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combination of ocular findings iridogonio- 
dysgenesis and rapidly maturi- cataracts. 
Three major points are to be comidered : the 
genetic aspects of the condition the relation 
of this syndrome to other antec or segment 
anomalies, and the early appearance of cata- 
racts. 

The occurrence of an almost : entical clin- 
ical picture in two brothers sug gests an he- 
reditary etiology. Both were L-althy from 
birth without stigmata or prenatal infection. 
The normal appearance of the parents’ ante- 
rior ocular segments, and the sence of a 
family history of cataract durinz the preced- 
ing two generations, are strcag evidence 
against autosomal dominant inheritance. 
Sex-linked recessive inheritance is doubtful 
because the maternal grandfatter presum- 
ably had normal eyes and the mother’s eyes 
are unlke those of her affect-l sons. We 
must consider, therefore, that i7 logoniodys- 
genesis and early cataract formation is an 
expression of autosomal rece-ive inheri- 
tance. Further evidence for thi: is the strik- 
ing similarity of the affected brothers’ eyes. 
In this regard, recessive condtions often 
present a limited range of expressivity while 
dominant ones have a variable »aenotype.! 

The relation between the present condition 
and other anterior segment -nomalies is 
summarized in Table 1, 

The posterior embryotoxon =a Axenfeld* 
consists of a prominent Schwalbe's line 
which can be seen by direct observation 
without gonioscopy. A prominese Schwalbe's 
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line is present in about 15% of all indivtdu- 
ak.* In more pronounced cases of posterior 
embryotoxon, the iris may be hypoplastic 
and adhesions between the corneal opacity 
and the peripheral iris stroma may occur. 
Sach cases probably represent variants of 
Rieger’s Dominant pedigrees, 
particularly where there is involvement of 
the iris, have been reported, but autosomal 
recessive inheritance has also been docu- 


anomaly. 


mented.* Cataract formation is not a feature 


o7 this condition. One of our patients (Ia) 
has an externally visible posterior embryo- 
toxon in his right eye, but we do not feel that 
it is a characteristic of this syndrome. 
Mesodermal dysgenesis of the iris and 


j . . . 
cernea is an anomaly that was clearly delin- — 


eited by Rieger." Its primary features are 
hypoplasia of the anterior iris stroma, iris 
strands bridging the angle and posterior em- 
bryotoxon. Glaucoma is common in the first 
few decades of life and a variety of lens 
opacities have been noted, but early onset of- 
cataract has not been described.® Rieger's 
anomaly is inherited as an autosomal domi- 
mant and a wide range of expressivity is evi- 
dent in affected families. When associated 
with dental or skeletal anomalies, the condi- 
tion has been termed Rieger's syndrome. 
Our affected patients can be separated from 
those with Rieger's anomaly both by the dif- 
ferent clinical appearance of the eyes and by 
tae presumably different mode of inheri- 
tance. 

Peters’ anomaly,’ considered a mesoder- 


TABLE 1 


COMPARISON C= THE HERITABLE ANTERIOR SEGMENT ANOMALIES 




















Ocular Abnormalities 
Other 


Findings 


e aa 


Iris Angle Lens Glaucoma 











Condition Heredity 
Cornea 
Posterior embryotoxon?^ Recessive(?) Common 
dominant(?) 
Mesodermal dysgenesis of Autosomal domzrant Common 
iris and corneas 
Peters anomaly?* Recessive(?) Common 


Goniodysgenesis with Autosomal domezant 
glaucoma!? 1 
Iridogoniodysgenesis and 


cataract (present cases) 


Autosomal rece— ve None 


Occasional* Occasional*¥ None 


Occasional* Common 


Occasional* None 


Common Common Occasion- Common May have den- 
al* tal or skele- 
tal abnor- 
malities 
Common Common Common Common None 
Common None Common None 
Common Common Common ? None 


EE 


* Involrement has been noted. 
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mal dysgenesis of the cornea,* is a congenital 
disorder in which there is a central corneal 
opacity with abnormalities of the deep 
stroma and a local absence of Descemet's 
membrane. Though the anomaly may be lim- 


` ited to the cornea, various defects in the an- 


— 


terior segment, including corectopia, iris hy- 
poplasia, persistant pupillary membranes, 
and anterior polar cataract have been re- 
corded.5 While there are human pedigrees 
with combinations of Rieger's and Peters' 
anomalies, the latter is generally considered 
to involve recessive inheritance. On the 
other hand, Reese and Ellsworth? have clas- 
sified the various anterior segment conditions 
together under the broad title, anterior 
chamber cleavage syndrome, and have noted 
that mothers of a number of their patients 
had rubella or other presumably viral infec- 
tions during the first trimester of pregnancy. 

Goniodysgenesis and hereditary juvenile 
glaucoma"? is characterized by an abnormal 


` iridocorneal angle, iris hypoplasia, and glau- 


coma which develops in the first few decades 
of life. Inheritance is autosomal dominant in 
nature. The iris hypoplasia, corectopia, and 
appearance of the angles in this condition 
are very similar to that found in our pa- 
tients. One of our patients (III,) had sev- 
eral elevated intraocular pressure readings in 
his left eye, but tonography, visual fields, 
'and fepeat applanation tonometry failed to 
confirm the presence of glaucoma. It is con- 
ceivable that elevated ocular tensions will be 
manifest as glaucoma at a later date. In the 
large pedigree reported by Jerndal'? and that 
of Weatherill and Hart" a number of family 
members had “minor” dysgenesis of the an- 
gle and normal ocular pressure. Early onset 
of cataract was not noted in either of these 
pedigrees, nor is it a feature of congenital 
glaucoma, with the possible exception of that 
seen with rubella. While our patients resem- 
ble those with goniodysgenesis and juvenile 
glaucoma, the presence of cataracts, lack of 
glaucoma, and different mode of inheritance 
are significant distinguishing characteristics. 
We presume that the early appearance and 
maturation of cataracts in our cases are re- 
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lated to the anterior segment abnormality. 
The possibility does exist, however, that the 
lens changes are unrelated to the iris and an- 
gle changes. A number of heritable condi- 
tions are characterized by the early appear- 
ance of rapidly progressive cataracts. Wer- 
ner's syndrome"? is one such disorder, with 
cataracts developing between the ages of 20 
and 35 years and rapidly progressing to in- 
tumescence. The premature senility and en- 
docrine disturbances of Werner's syndrome 
were not present in our cases. The cataracts 
found in Rothmund's syndrome develop in 
the first few years of life. Neither Werner's 
nor Rothmund's syndromes have associated 
angle anomalies. Rapidly maturing cataracts 
are also seen in association with diabetes 
mellitus. Neither of our affected patients 
manifested chemical or clinical evidence of 
diabetes. Patient IIT; had a very mild eczem- 
atoid eruption overlying his malar promi- 
nences. There were no other skin lesions and 
therefore one cannot relate the cataracts to a 
dermatologic disorder. Neither affected pa- 
tient was ever treated with x-radiation nor 
were they exposed to the wide variety of 
chemical agents which have been reported to 
induce cataracts.  Conradi's syndrome 
(dysplasia epiphysealis punctata) has re- 
cently been reported to have an anterior 
chamber angle anomaly similar to that found 
in mesodermal dysgenesis.'? Patients with 
this condition also have cataracts. Our pa- 
tients lack the typical clinical appearance of 
patients with this syndrome. Pigmented lens 
capsule stars were present on the anterior 
capsule of the less cataractous lens of each 
affected brother and represents remnants of 
a persistant pupillary membrane. Such rem- 
nants are not usually associated with cataract 
formation and are commonly seen in other- 
wise normal eyes.!* 


SUMMARY 


Two brothers manifested abnormalities of 
the iris and anterior chamber angle (iridogo- 
niodysgenesis) and cataract. The cataracts 
developed in early adulthood and rapidly 
progressed to maturity. The absence of a 
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family history of cataract duria» the preced- 
ing two generations, and the normal appear- 
ance of the parents' anterio: ocular seg- 
ments, provided strong eviden-- against au- 
tosomal dominant inheritance. 
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CATARACTS IN THE SMITH-LEMLI-OPITZ SYNDROME 


EpwarpD CoTLIER, M.D., AND PauL Ric, M.D. 
Chicago, Illinois 


A constellation of phenotypic anomalies 
are present in the Smith-Lemli-Opitz syn- 
drome: (1) microcephaly with narrow trans- 
verse diameter of the cranial vault, (2) 
broad maxillary alveolar ridge, (3) short 
nose with anteverted nares, (4) micrognath- 
ia, (5) polydactyly and syndactyly of the 
second and third toes, (6) hypospadias and 
cryptorchidism (male pseudohermaphrodi- 
tism), (7) mental retardation, and (8) con- 
genital pyloric stenosis. Four children with 
the Smith-Lemli-Opitz syndrome were ini- 
tially described in 1964.1 Eleven additional 
children fave been reported since,*9 but 
none in the ophthalmic literature. The pedi- 
atric reports included brief descriptions of 
the eyes; cataracts were noted in two such 
patients.*° A child with Smith-Lemli-Opitz 
syndrome and cataracts who underwent suc- 
- cessful cataract surgery is described here. 


CASE REPORT 


At the time of this report, this boy was eight 
years old (Figs. 1 and 2). His eyes were examined 
on repeated occasions, twice under general anesthe- 
sia. He was born March 1, 1962, to apparently 
healthy parents. The mother (age 22) had experi- 
énced four spontaneous abortions prior to his birth. 
There was, however, no history of familial diseases 
or consanguinity. Gestation lasted 40 weeks and the 


Fig. 1 (Cotlier and Rice). Catatonic position of child 
with Smith-Lemli-Opitz syndrome. 


From the Department of Ophthalmology, Uni- 
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Fig. 2 (Cotlier and Rice). Typical facies of child 
with Smith-Lemli-Opitz syndrome. Note narrow 
transverse diameter of the cranial vault, short nose 
and anteverted nares, low-set ears, slight antimon- 
goloid slant of eyes, meeting of eyebrows at the 
midline. 


only recorded illness was a “skin rash” during the 
second trimester of pregnancy. Her medications 
during the pregnancy included occasional injectable 
calcium and iron prescribed by the obstetrician. 

At birth, the child weighed six pounds and two 
ounces. From his birth, he fed poorly, and at the 
age of 29 days he was admitted because of frequent 
vomiting without diarrhea. Examination at that 
time revealed marked dehydration. His weight was 
five pounds and five ounces. There was poor head 
control, marked inactivity, poor sucking ability. He 
showed simian creases. There was a 2 cm phallo- 
clitois bound by a chordae in which the urethra was 
not identified (Fig. 3). He had bilateral polydactyly, 
syndactyly of the second and third toes (Fig. 4), 
and talipes calcaneovalgus. 

Laboratory tests showed the complete blood 
count to be within normal limits. White blood cells 
were numerous (too numerous to count); other 
blood chemistries were normal. Urine culture re- 
vealed Aerobacter cloacae sensitive to kanamycin. 
Urinalysis was otherwise normal, including 17-ke- 
tosteroids. An intravenous pyelogram and electro- 
cardiogram were normal. X-ray examination 
showed the long bones to be normal and appropri- 
ately developed for his chronological age. An upper 
gastrointestinal series revealed pyloric stenosis. 
3uccal smear revealed a chromosomal male (3% 
Barr bodies). 

Intramuscular kanamycin 35 mg every 12 hours 
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Fig. 3 (Cotlier and Rice). Pseudothernaphrodite 
genitals, hypospadias. 


and intravenous fluids cleared the urin. y tract in- 
fection. Because of the protracted vom:-ng and the 
pyloric stenosis, a Ramstedt pyloroplast:; was per- 
formed on April 7 ; and this was follow-1 by a gas- 
trostomy on April 30. The patient regained his birth 
weight on May 20, at which time hL- was dis- 
charged. At three months of age (10 cays later), 
the child had gained seven ounces (.eight: six 
pounds and nine ounces). He smiled a~l was able 
to fixate with both eyes. Head circumference was 
40.5 cm. 

At six months of age, ocular fixation vas absent, 
and at 10 months of age bilateral cataracts were 
noted. Ophthalmic evaluation on Jenuary 21, 
1963, revealed bilateral anterior cortica lens opaci- 
ties and iris synechiae to the lens. Thez was bilat- 
eral pendular nystagmus and esotropia. 1e was ad- 





Fig. 4 (Cotlier and Rice). Syndactyly of the second 
and third toes. 
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mitted for cataract surgery of the right eye. Blood 
chemistries at that admission revealed normal CBG, 
urinalysis, VDRL, Kahn, and Wasserman, and no 
galactosuria. 

Cataract surgery—Under general anesthesia, a 
1% lidocaine retrobulbar injection was given. A su- 
perior rectus 4-0 silk suture was placed in the right 
eye. A fornix-based flap was dissected and two 6-0 
chromic gut sutures were preplaced in a limbal 
grocve extending from 10 to 12 o'clock. A kera- 
tome incision was made and the anterior chamber 
entered, The wound was enlarged with corneo- 
scleral scissors to 120 degrees. A full iridectomy, 
capsulotomy, and irrigation of lens material 
followed. The preplaced sutures were tied, leaving a 
5 mm air bubble in the anterior chamber. 

The postoperative course was uneventful. Mydri- 
atice were applied topically once a day. Postoperative 
retiroscopy was +13.00 sph. © +2.50 cyl. ax 90°. 
Fun lus details were easily visualized in the operated 
eye. 

Aphakic glasses were prescribed, but in follow- 
ing visits it was noted that he did not wear them. 
Because of his mental retardation and absent 
speech, visual acuity could not be determined. 

Ir September, 1970, the patient was re-admitted 
to the University of Illinois Eye and Ear Infirmary 
for ophthalmoscopy of the right eye and evaluation 
of the fundus and the cataract in the left eye (Fig. 
5). 

X-ray films on this admission revealed a skull 
small for the patient’s age with prominent convolu- 
tions. The extremeties showed osteoporosis sugges- 
tive of disuse and muscle wasting, and an extra epi- 
physs at the proximal end of the second metacar- 
pal. Complete blood count, urinalysis, serum cal- 
cium, phosphorus and serum protein electrophoresis 
were normal Karyotype in peripheral leukocytes 
was normal. Urine amino acid analysis (Table 1) 
was within normal limits. Rubella antibody titer in 
serum was 1: 16. 

The eye examination revealed 40 prism diopters 
of constant left esotropia, an antimongoloid slant, 


and brows meeting at the midline, but no bleplrarop- + 


tosis The conjunctivae and corneas were unremark- 
able. The anterior chamber of the right eye was 





Fig. 5 (Cotlier and Rice). Left eye: Mature and 
partmlly resorbed cataract and posterior synechiae. 
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. TABLE 1 

URINE CHROMATOGRAPHY* 
Normal Percentiles 
Present Case 
25% 50% 75% 

Glutamic acid 6 13 26 21 
Serine 25 49 81 20 
Glycine 38 60 95 62 
Threonine 14 32 50 -— 
Alanine 31 44 64 30 
Glutamine 40 92 27 
Valine 4 7 15 — 
BAIB 5 9 19 58 
Lysine 15 32 LA 31 
Tyrosine 12 17 31 15 
Taurine 5 10 19 40 
Methyl histidine 22 60 
Cystine 37 82 
Arginine — 
Phenylalanine 10 19 28 — 
Leucine 4 7 12 12 
Proline 10 — 
Homocitrulline 5 — 
Histidine 102 175 
Phenolic acids Normal 
Organic acids Normal 
Chondroitin sulphate Negative 
Other 

Creatinine 99 mg% 

Keto acid Faint positive 

* Amino acid excretions are expressed as ug/ml urine.? 
clear and of aphakic depth. An iridectomy was DISCUSSION 


present and the pupil was free of lens material 
(Fig. 6). The fundus revealed a normal disk, ves- 
sels and macular area. By indirect ophthalmoscopy, 
the retinal periphery was normal in the right eye. 
The left eye showed a mature, partially resorbed 


* cataract with iris synechiae to the lens (Fig. 5). 


Normal retinal vessels and choroidal architecture 
could be seen around the nasal side of the catarac- 
tous lens. The vitreous appeared clear and normal 
in both eyes. Schigtz tensions were 189 mm Hg in 
the right eye and 12.6 mm Hg in the left eye. Gon- 
ioscopy revealed wide open angles without anoma- 
lies in both eves. 





Fig. 6 (Cotlier and Rice). Aphakic right eye and 
cataractous left eye. 


An excellent summary of the first 13 cases 
with Smith-Lemli-Opitz syndrome is found 
in the report by Park and associates.* We tab- 
ulated the data reported in patients with the 
Smith-Lemli-Opitz syndrome (Tables 2 and 
3), including the two most recently reported 
cases”® and the present one, and analysis 
disclosed several factors of interest. There is 
a higher incidence of the Smith-Lemli-Opitz 
syndrome in males (male:female ratio 4:1). 
All Smith-Lemli-Opitz babies have had a 
normal gestation period and all parents were 
young (in the 20- to 30-year bracket). Most 
(10 out of 16) were first or second babies in 
the obstetrical order. Birth weights and 
lengths of infants with the Smith-Lemli-Op- 
itz syndrome cases were slightly below, but 
still within normal limits, and all had a his- 
tory of retarded growth, failure to thrive, 
and mental retardation, Repeated vomiting 
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TABLE 2 


INCIDENCE* OF HISTORICAL FINDINGS AND 
CLINICAL SIGNS IN 16 REPORTED CASES 








No. No. %of Those 


PIRE Studied Positive Reported 








Historical data: 
Parental age range 
Mothers: 21 to 28 years 
Fathers: 22 to 33 years 
Parity of mothers at this birth: 
Primaparous (4) 


As 
a tS) 
4 (2) 
History of abortion 16 8 50 
Breech delivery 16 6 37:5 
Normal period of 
gestation (range 
38 to 43 weeks) 14 13 92 
No. males 16 13 81 
No. low birth weights 
(range 3.8 to 6 
pounds) 16 0 100 
No. below normal 
length (range 17 
to 21 inches) 16 0 100 
Clinical signs: 
Failure to thrive 15 15 100 
Vomiting 9 13 70 
Growth retardation 14 14 100 
Mental retardation 15 15 100 
Microcephaly 16 16 100 
Anteverted nares 13 13 100 
Low-set ears 9 13 70 
Epicathal folds 6 9 66 
Blepharoptosis 11 13 85 
Strabismus 8 12 66 
Micrognathia 12 12 100 
Muscular tone 
Increased 14 7 50 
Normal 14 2 14 
Decreased 14 5 35 


BEEN UEMMUMMM n 


* Given in % of those examined. 


due to pyloric stenosis was reported in 70%. 
Microcephaly, micrognathia, and aateverted 
nares were found in 100% of the patients. 
Slightly less frequent findings were low-set 
ears slanted away from the eyes; eoicanthal 
folds, blepharoptosis, and strabismus ; broad 
maxillary alveolar ridge and cleft alate or 
bifid uvula. Genital anomalies (consisting of 
hypospadias and cryptorchidism) were fre- 
quently present, and syndactyly or polydac- 
tyly were perhaps the most distinct diagnos- 
tic signs of the syndrome ; palmar aad finger 
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TABLE 3 . 


INCIDENCE* OF CLINICAL AND LABORATORY 
ABNORMALITIES IN 16 REPORTED CASES 





——————————————————————— 


No. No. % of 
Stud- Posi- Those 
ied tive Reported 


o —— 


Finding 





Clirical findings: 


Broad maxillary alveolar 12 10 83 
ridge 

Cleft palate or bifid uvula 10 7 70 

Hy pospadias 13 12 92 

C-yptorchidism 13 11 85 

Horizontal or bridged up- 12 11 92 
per palmar crease 

Whorl patterns (10/10) 9 4 44 

Distal placed arial 11 6 54 
triradius 

Short thumb and/or big 10 4 40 
toe 5 

Cutaneous syndactyly of 16 13 81 
second and third toes 

Deep pit anterior to anus 8 5 62.5 

Laboratory findings: 

Normal chromosome 12 12 100 
analysis 

Abnormal intravenous 10 6 60 
pyelogram 

Abnormal electroen- 4 4 100 
cephalogram 





* Given in % of those examined. 


anomalies were less frequently seen. 

Laboratory studies have failed to uncover 
a metabolic or chromosomal defect responsi- 
ble for the Smith-Lemli-Opitz syndrome. 
Our patient had a normal chromosomal pat- 
tern (46, XY) in cells derived from the cul- * 
ture of peripheral leukocytes. Chromosomal 
analyses were normal in all 12 Smith-Lemli- 
Opitz syndrome cases in which karyotype 
studies were made. 

Thus far, only one generation has been in- 
volved. The presence of affected siblings and 
the high incidence of maternal abortions 
would indicate a genetic pattern not compati- 
ble with orthodox dominant inheritance or 
sporadic mutation. Because of the high inci- 
dence of affected males, it has been sug- 
gested that the syndrome may be lethal to fe- 
males, who are eliminated by abortion (an 
X-linked dominant mutation) .’ Park and his 
co-workers analyzed the sex distributions of 
siblings of male propositi.* Two of six males 
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ahd two of six females were affected, thus 
eliminating the possibilities of sex segrega- 
tion. In fact, these authors believe an autoso- 
mal recessive mode of inheritance is most 
probable, although an environmental factor 
cannot be eliminated. History of consan- 
guinity has been absent from families of 
Smith-Lemli-Opitz ^ syndrome patients. 
Further studies on the genetics of the Smith- 
Lemli-Opitz syndrome are needed to clarify 
this complex presentation pattern. 

The association of cataracts and pseudo- 
hermaphroditism is unique and found only 
in the Smith-Lemli-Opitz syndrome. Poly- 
dactyly, the facial features, and mental retar- 
dation arg not exclusive to the Smith-Lemli- 
Opitz syndrome. Thus, the differential diag- 
nosis? of these congenital cataracts is as 
follows : 

With poly- or syndactyly—Down's syn- 
drome (also with duodenal obstructions) ; 
13-15 trisomy and 18-trisomy (75% death 
rate within the first six months of life) ; 
chondroectodermal ^ dysplasia — (Ellis-van 
Creveld syndrome); De Lange syndrome, 
Cockayne's syndrome, Turner's syndrome, 
Lawrence-Moon-Biedl syndrome, achroce- 
phalosyndactyly ( Apert's syndrome). 

With mental retardation—Miller’s syn- 
drome (aniridia, Wilms’ tumor), mannosi- 
dosis, Cockayne’s syndrome, Lowe’s syn- 
dronte, galactosemia, congenital rubella. 

Two other Smith-Lemli-Opitz patients 
with cataracts have been recorded. The five- 
year-old patient of Park and co-workers: 
had congenital heart disease “compatible 
with tetralogy of Fallot” and a cataract in 
the left lens evident only on slit-lamp exami- 
nation, but the type was not described. The 
eight-year-old patient with Smith-Lemli- 
Opitz syndrome described by Finley and as- 
sociates® had bilateral cataract surgery, but 
the type of cataract and surgical result was 
not stated. 

The surgical removal of mature cataracts 
is nearly always indicated. However, in pa- 
tients with cataracts, CNS degeneration, and 
mental retardation, the visual prognosis may 
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not be dramatically changed by such surgery. 
It is to be hoped that research in genetics, 
chromosomal defects, and in enzyme defi- 
ciency in the coming decades may make cata- 
ract extractions in such children more mean- 
ingful. 


SUMMARY 


Successful cataract surgery was per- 
formed in a child with the Smith-Lemli-Op- 
itz syndrome. Clinical signs included micro- 
cephaly, short nose with anteverted nares, 
polydactyly, syndactyly of the second and 
third toes, mental retardation, male pseudo- 
hermaphroditism, and congenital pyloric 
stenosis. Chromosomal studies were normal 
in this child, and in all 12 of those in whom 
such studies were performed among 15 pre- 
viously reported cases. In the case described, 
and others described earlier, this syndrome 
does not conform to any known human ge- 
netic inheritance pattern. 


ACKNOWLEDGMENT 


We thank Dr. H. Berry, Children's Hospital Re- 
search Foundation, Cincinnati, Ohio, for the urine 
amino acid studies. 


REFERENCES 


1, Smith, D. W., Lemli, L., and Opitz, J. M.: A 
newly recognized syndrome of multiple congenital 
anomalies. J. Pediat. 61:210, 1964. 

2. Gibson, R.: A case of the Smith-Lemli-Opitz 
Syndrome of multiple congenital anomalies in asso- 
ciation with dysplasia epiphysialis punctata. Canad. 
M.A.J. 92:574, 1965. 

3. Pinsky, L., and DiGeorge, A. M.: A familial 
syndrome of facial and skeletal anomalies associ- 
ated with genital abnormality in the male and nor- 
mal genitals in the female. J. Pediat. 66:1049, 1965. 

4. Park, S. C., Needles, C. F., Dimich, I., and 
Sussman, L.: Congenital heart disease in an infant 
with the Smith-Lemli-Opitz Syndrome. J. Pediat. 
73 :896, 1968. 

5. Hannisian, A. S., and Summitt, R. L.: Smith- 
Lemli-Opitz syndrome in a Negro child. J. Pediat. 
74 :303, 1969. 

6. Finley, S. C., Finley, W. H., and Monsky, D.: 
Cataracts in a girl with features of the Smith- 
Lemli-Opitz syndrome. J. Pediat. 75:706, 1969. 

7. Berry, H. K.: Individual metabolic patterns. I. 
Amino acid excretion studies in 700 children. Me- 
tabolism 9:363, 1960. 

8. Gorlin, R. J., and Pindborg, J. J.: Syndromes 
of the Head and Neck, Ist ed. New York, Mc- 
Graw-Hill, 1964, pp. 9, 69, 76, 298. 








SYMPATHETIC OPHTHALMIA AND LYMPHOCYTE TRANSFORMATION 


VERNON G. Wong, M.D., RICEARD ANDERSON, B.S., AND PAUL J. O'BRIEN, PH.D. 
Bethesda, Maryland 


There is considerable evidence to suggest 
that lymphocytic transformation im vitro is 
an immunologic response. Since this reaction 
was shown to be related to an antigen to 
which a patient is selectively sensrized, in- 
terest has turned to the possible roles it may 
play in the interaction of immunity and dis- 
ease. Enhanced reactivity to homok gous tis- 
sue antigens is demonstrable in patients af- 
flicted with diseases of alleged autoimmune 
mechanisms.! 6 

Sympathetic ophthalmia 1s felt by many to 
represent a form of hypersensitivity to uveal 
tissue followmg a perforating injury to one 
eye. Although convincing evidence is still 
lacking, there are a number of reports which 
lend support to the role of hyperrnmunity 
in the pathology of this ocular clinical 
entity mas 

To the best of our knowledge, tae in vi- 
tro lymphocytic reaction in sympathetic 
ophthalmia was not previously reported. 
This is a report of the stimulation of periph- 
eral blood lymphocytes with soluble extract 
of homologous uveal-retinal tissues in histo- 
logically proven cases of sympathetic 
ophthalmia. 


MATERIAL AND METHODS 


Eight patients with histologically proven 
sympathetic opthalmia were selected for 
study from the ophthalmology service of the 
National Eye Institute. Each patien was re- 
ferred to the Institute because of progres- 
sion of disease in his remaining eye. All 
were previously treated or maintained on 
corticosteroids. Patients 1, 6, and 8 had also 
been on immunosuppressive methotrexate. 

Control studies were performed on pa- 
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tients from the same facility with active ocu- 
lar diseases other than sympathetic ophthal- 
mia as well as from a normal volunteer. 

B'ood was drawn 48 hours after the last 
dose of all medications into a heparinized sy- 
ringe (20 units/1 ml blood) and allowed to 
stani between one to three hours at room 
temperature for RBC sedimentation. The 
blood was centrifuged in an IEC centrifuge 
at 450 rpm for 30 seconds and advanced im- 
med.ately to 1000 rpm before the machine 
was turned off. The plasma and buffy coat 
were aspirated and cells were adjusted to 
1X105/ml with Eagle's basal 199 medium 
containing penicillin and streptomycin, The 
cell mixture was aerated with 95% oxygen 
and 5% CO, and 6 ml aliquots were placed 
into 25 ml tissue culture bottles. Antigens 
(uvea-retinal preparation) were added in 
concentration of 500 and 1000 X along with 
appropriate controls of human muscle ex- 
tract of the same concentrations and phyto- 
hemagglutinin (PHA). Cultures were incu- 
bated at 37°C for five days. 


PREPARATION OF SLIDES FOR BLAST TRANS- 
FORMATION 


After five days of incubation, the ‘cells ' 
were transferred into a 40-ml conical tube 
and centrifuged at 500 to 700 rpm for five to 
seven minutes. The supernatant was dis- 
carded; the cell button was resuspended and 
dispersed through vigorous shaking. The lat- 
ter was fixed by slowly adding freshly pre- 
pared modified Carnoy’s solution (8 methyl 
alcohol: 1 glacial acetic acid) for 10 minutes. 
The cell suspension was centrifuged again 
and the supernatant discarded. The cell but- 
ton was dispersed by shaking and 0.5 to 1.0 
ml freshly made Carnoy’s fixative was again 
addei resulting in a slightly cloudy suspen- 
sion. A few drops of the latter was placed on 
a clean glass slide and allowed to air dry. 
The cells were subsequently stained with 
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Giemsa or other Romanowsky stains in the 
usual manner. Examination was under oil 
.immersion and 1000 continuous cell count 
was made for each slide. Each slide was 
coded and remained unknown to the exam- 
iner until all preparations were read. 

since the study began in 1963, to insure 
the uniformity of methodology, lympho- 
cytic transformation continued to be deter- 
mined by light microscopy, in preference to 
the more sensitive radioactive incorporation 
methods. 


PREPARATION OF SOLUBLE TISSUE EXTRACT 


Uveal-retinal antigen(s)—Approximately 

10 g of hunsan uveal-retinal tissues (obtained 
-from a local eye bank) was homogenized in 
two volumes of pH 7.6 buffer containing: 
0.35M sucrose, 0.004M MgCl, 0.025M KCl, 
and 0.05M tris. The homogenate was centri- 
fuged for 30 minutes in a Beckman ultra- 
centrifuge, Model L-2 with a titanium No. 50 
rotor. The supernatant was decanted with a 
Pasteur pipette and brought to 100% satura- 
tion with ammonium sulfate (6.97 g for every 
10 ml of sucrose extract) ; ammonium sulfate 
was slowly introduced in the already mixing 
sucrose extract, and allowed to continue mix- 
img in ice for 30 minutes. The solution was 
again centrifuged for 30 minutes. The clear 
supernatant was discarded and the pellet was 
resuspended in 0.05M phosphate buffer, pH 
7.4. The suspension was then dialyzed against 
two liters of the same buffer three times at 
one hour, six hours, and eight hours. The 
final concentration of the dialyzed contents 
was adjusted to 10 mg/ml as determined by 
the standard procedure according to Lowry. 

Human muscle — antigen(.s)—Striated 
muscle was obtained at autopsy from the 
quadraceps and the soluble extract was pre- 
pared in the same manner as the uveal-reti- 
nal tissues. The final total protein concentra- 
tion was adjusted to 10 mg/ml, 


RESULTS 


The transformed lymphocyte is a large 
cell which has deeply basophilic, nongranular 
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Fig. 1 (Wong, Anderson, and O’Brien). Large 
cell is typical of lymphoblast after undergoing trans- 
formation from small lymphocyte. Intermediate- 
sized blast cell and small lymphocytes are also seen 


(Giemsa, X480). 


cytoplasm surrounding a rounded nucleus 
which contains homogeneously staining 
chromatin and prominent nucleoli (Fig. 1). 
In the cytoplasm there is often a highly 
stained area bordering one side of the nu- 
cleus. In addition, there are often several 
small, unstained cytoplasmic vacuoles. The 
diameter of the largest cells may be three 
times that of a small lymphocyte. Smaller 
blastoid cells, intermediate in size between 
these very large cells and the small lympho- 
cyte are also present. Many, but not all, of 
the blastoid cells are found aggregated in 
clusters. Mitotic division as a result of 
blastogenetic activity is regularly seen.*? 

In the present study, all but one of the pa- 
tients with active sympathetic ophthalmia 
demonstrated enhanced lymphocytic trans- 
formation in the presence of homologous hu- 
man uveal-retinal extract (Table 1). The 
mean blastogenic enhancement showed a 10- 
fold increase (55.5) in the presence of 
uveal-retinal extract when compared to its 
own control incubated in the absence of ocu- 
lar antigens (5.6). In the control group of 
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TABLE. 1 7 





DATA FROM EIGHT PATIENTS WITE SYMPATHETIC OPHTHALMIA 











Patient* Age and Sex Duration of Disease 


Blast Transformation 
(per 1000 cell counted) 





43—M 2 yeers 
14—M 7 yeers 
10—M 6 months 
42—F 18 years 
16—M 5 years 
55—M 6 years 
18—M 4 years 
9—M 1 month 


Mean values 





Control Mu re m PHA 
2 189 436 
4 51 301 
2 47 373 
7 39 -— 
4 47 368 
17 34 504 
5 33 -> 
4 4 289 
5.6 55.5 378 





* All patients were Caucasians. 


patients without sympathetic ephthalmia, 
there was no significant increase n lympho- 
cytic transformation (Table 2). The mean 
values were identical (13.6 vs 17.5). The in- 
crease in blastogenesis in the sympathetic 
ophthalmia group is significant (P<0.05) 
( Table 3). 

The sympathetic ophthalmia patient with 
the highest degree of transformation mani- 
fested the least clinical evidence of active 
disease. The anterior segment was entirely 
free of inflammatory activity and the media 
into the fundus were clear. He hac extensive 


TABLE 2 


multifocal areas of chorioretinal atrophy 
which corresponded to large Dalen-Fuch 
nodular formations in the histopathology of 
the enucleated eye. The only control patient 
who showed a twofold enhanced blastogen- 
esis was a 14-year-old girl with presumed ` 
Vogt-Koyanagi-Harada’s disease. 

The human uveal-retinal preparation used 
in this study contained up to six antigenic 
components as determined by diffusion pre- 
cipitin immunoelectrophoresis using several 
preparations of rabbit antihuman-uveal-ret~ 
inal antisera (unpublished observation). The 


DATA FROM SEVEN CONTROL PATIENTS 











Patient, Age, 


h Name and Duration of Disease 
Sex, and Color 


27—M (W) Normal, no eye disease 

78—F (W) Bullous keratopathy, five years 

71—M (W) Chronic simple glaucoma, five 
years 

64—M (W) Presumed histoplasmic chorio- 
retinitis, 11 years 

18—M (W) Behcet’s disease, one year 

57—F (N) Toxoplasma chcrioretinitis, 
two months 

14—F (N) Vogt-Koyanagi-Harada syn- 


drome, four year: 
Mean values 


Blast Transformation 
(per 1000 cell counted) 





Ocular Antigens 


Control (1000 X) PHA 
5 6 418 

52 55 502 
9 7 382 

11 16 312 

2 1 489 

5 4 — 

11 32 366 
13.6 11.4 411 
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5 TABLE 3 


INCREASE IN BLASTOGENESIS IN THE PRESENCE OF 
UVEAL-RETINAL EXTRACT IN PATIENTS AND CONTROLS 


Control Average 
Group Enhancement [Increase in 
3 Sera * 
Enhancement 
Patients 5.6 55.5 49.9 
Controls 13.6 17.3 3.41 


* Significant at P «0.05 level. 


concentration of antigen giving rise to the 
best degree of enhancement in each patient 
showing blastogenesis appears to be 1000 A 
(consisting of 10 mg/ml total protein). 
The lymphocytes from all patients tested 
—were markedly stimulated when incubated 
with PHA. The mean percentage of cells af- 
fected for the sympathetic ophthalmia group 
was 37.8% and for the control group 31.1%. 


DISCUSSION 


The cellular and chemical reactions seen 
with in vitro stimulation of blood lympho- 
cytes have been reported with numer- 
ous stimuli to induce these cellular 
changes.* 1:74-33 The enhancement is quanti- 
tated by determining the percentage of trans- 
formed cells by microscopy or by the radio- 
active precursors of DNA, with subsequent 
measurement of the incorporation by the 
blastord or transformed cells.^;?e 

Our data show enhanced lymphocytic 
transformation of patients with sympathetic 
ophthalmia when their peripheral leukocytes 
were exposed to homologous uveal-retinal 
antigens. The reaction appears to be specific, 
since control cultures containing homologous 
skeletal muscle antigens failed to evoke any 
significant degree of response. The present 
study indicates, in the light of our present 
knowledge, that patients with clinically ac- 
tive sympathetic ophthalmia contain sensi- 
tized lymphocytes to some component or 
components of uveal-retinal antigen(s). 
The ability of lymphocytes to  trans- 
form in the presence of the sensitizing 
antigen involves the conditioning of lym- 
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phoid cells upon their initial exposure to anti- 
gen in the primary response. Cells which 
have thus been conditioned, but which 
morphologically are still indistinguishable 
from other lymphoid cells, react to a further 
dose of antigen by rapid transformation into 
blastoid cells. The blastogenic or mitogenic 
effect of tuberculin and other known antigens 
in previously sensitized individuals support 
these assumptions. This ability of immuno- 
logically competent cells to respond to antigen 
by transformation appears to be a general 
character of the immune response.?*?* Here 
the antigen is clearly the stimulus which pro- 
vokes antibody producing cells to proliferate. 
Although the etiology of sympathetic oph- 
thalmia is still unknown, autoimmunization 
of one's own tissue, such as the uvea, may 
occur following a perforating ocular injury. 
Once sensitization is established, sympathetic 
ophthalmia develops. The results of the study 
lend support to the theory that lymphocyte 
sensitized to ocular tissues are present in pa- 
tients with sympathetic ophthalmia. The 
suspected role of uveal sensitization in sym- 
pathetic ophthalmia 1s not new. Years ago, 
Woods and Friedenwald developed a skin 
test consisting of uveal pigment and found a 
significant correlation between positive skin 
reaction and the clinical occurrence of sym- 
pathetic ophthalmia. 

Experimentally, homologous retinal and 
uveal sensitization with adjuvant has been 
repeatedly shown to result in clinically active 
uveitis in various laboratory animals.*'-** 
However, there appear to be no major dis- 
tinguishing pathologic differences between 
the diseases produced by these two immuniz- 
ing tissues. Because of possible cross-con- 
tamination, due to the natural anatomic asso- 
ciation of the disparate tissues, it is difficult 
at present to ascertain whether the disease- 
producing antigen(s) is the same. Von Sall- 
mann*' has shown in primates that choriore- 
tinitis produced with homologous retina was 
unassociated with possible vascular and 
neural antigenicity, since control studies us- 
ing heterologous kidney and homologous 
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choroid plexus as antigens failec to produce 
uveitis. 

Unpublished experiments in our labora- 
tory have shown that human uvea -retinal tis- 
sues contain at least six antigenic compo- 
nents. Because clear-cut anatom separation 
of retina and uvea is difficult, if not impossi- 
ble, only the combined uveal-r=cinal tissue 
extract was used in this expemmment. At- 
tempts to isolate the antigenic o7 transform- 
ing factor(s) through fractionation and pu- 
rification are currently being carried out. 

The enhanced lymphocytic response in pa- 
tients with sympathetic ophthazaia is cer- 
tainly modest compared to responses to other 
known antigenic stimulation. Depressed 
transformation is observed in act ve disease 
states, such as tuberculosis. Although anti- 
body titers were not performed in our study, 
depressed transformation may łe due to a 
specific antibody in the serum which reacts 
in vitro with the uveal antigeri- determi- 
nants, thereby making them unavailable for 
antigenic stimulation of susceptib e cells. 

Although the present study demonstrates 
enhanced lymphocytic response tc aveal anti- 
gen in sympathetic ophthalmia, it s still un- 
clear whether the defect in this disease is 
primarily due to autosensitizaticz. It is of 
interest to note that in the control £roup only 
the patient with Vogt-Koyanazi-Harada 
syndrome showed any significant legree of 
transformation. Pathologically, tiese two 
disorders are remarkably sindar. But 
whether the enhanced in vitro blastogenic re- 
sponse to ocular antigens of these two condi- 
tions is in response to the same pathogenetic 
defect is not yet established. 

It appears that the in vitro tran: »ormation 
phenomenon is a specific reaction between an 
antigen and sensitized cells. Because the nor- 
mal reaction to antigenic stimulus -s the pro- 
duction of antibody, it seems reasonable to 
suppose that the phenomenon of lymphocyte 
transformation is limited to antibody pro- 
duction.^* The lymphocyte transformation 
in vitro is probably part of the deizyed type 
of hypersensitivity reaction, It is rcxeworthy 
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that in the graft-vs-host the response of *the 
immunologically provoked small lympho- 
cytes resembles that of tuberculin-stimulated 
cells under light and electron microscopic ' 
examination.?**°*° 

PHA from the bean, Phaseolus vulgaris,- 
hes been shown to induce blastogenesis of 
lymphocytes when cultured with leukocytes 
of normal human peripheral blood.® Results 
of the present study indicate that the lympho- 
cytes from all patients were markedly stimu- 
lated with PHA and the results of the two 
groups showed no significant difference in 
the percentage of cells transformed. 

The exact manner in which PHA and 
other mitogens stimulate leukocytes to divi- 
sicn is still not entirely clear. It appears that 
the mechanism requires PHA to attach itself 
onto a receptor structure in the leukocyte 
and thus initiate a biochemical reaction ulti- 
mately leading to cellular division. The mi- 
totic property of various mitogens would 
thus be nonspecific. It is possible that anti-- 
gen-stimulated cell division is brought about 
by a similar mechanism." However, the low 
percentage of cell stimulation from ocular 
antigens in this experiment, compared to 
those obtained by PHA, implies that the 
mechanism may be different. 


SUMMARY 


Enhanced lymphocytic transformation 
was demonstrated in patients with sympa- 
thetic ophthalmia when their peripheral leu- 
kocytes were exposed to homologous uveal- 
retinal antigens in tissue cultures. Similar 
challenge failed to evoke any significant de- 
gree in blastogenesis in a control group of 
patients with active ocular disease other than 
sympathetic ophthalmia. The results indicate 
that in patients with clinically active sympa- 
thetic ophthalmia the lymphocytes were sen- 
sitized to some component or components of 
ocular tissues. 
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. SYMPATHETIC OPHTHALMITIS 
G. E. BRAuNINGER, M.D., AND F. M. Porack, M.D. 


Gainesville, Florida 


Sympathetic ophthalmitis is generally con- 
- sidered to be a relentless ocular inflamma- 
tion that leads to bilateral loss of vision in 
60 to 70% of cases.’ In fact, however, dur- 
ing a single course of therapy, the disease 
often remits, does not recur when therapy is 
discontinued,?^? and leaves no permanent 
visual loss in its wake, 

Such a case of sympathetic ophthalmitis is 
reported here. This patient's non-trauma- 
tized eye responded to corticosteroid therapy 
and there was no permanent loss of vision. 
No evidence of recurrence was noted over a 
two-year period of follow-up observation. 


CASE REPORT 


On April 28, 1969, a 37-year-old woman was 
seen with a blind, painful left eye following a pene- 
trating injury one month earlier. The laceration had 
involved the cornea, sclera, and ciliary body and 
had been surgically repaired. Ocular examination of 
the right eye showed this eye to be normal with best 
corrected visual acuity of 20/25. 

The blind left eye was soft to palpation. Exami- 
nation revealed corneal stroma and epithelial edema 
with folds in Descemet's membrane. The anterior 
chamber was shallow and revealed marked cells and 
flare. A dense cataract was noted behind the eccen- 

«tric and unreactive pupil. The retina was not visible. 
The eye was enucleated on April 29, 1969. Pathologic 
examination disclosed sympathetic  ophthalmitis 

(Fig. 1). 

On May 23, 1969, the patient complained of pho- 
tophobia and decreased vision in her remaining eye. 
Best corrected visual acuity was 20/40 and a mod- 
erate number of cells and flare were noted in the 
anterior chamber. There were no keratic precipi- 
tates and the retina was normal. 

She was treated with a corticosteroid (Predni- 
sone) 80 mg daily, and the eye improved rapidly. 
Two weeks later, ocular examination was normal 
and visual acuity was correctible to 20/25. Cortico- 
steroid therapy was gradually tapered; after six 
weeks of therapy it was discontinued. The patient 
experienced no further difficulty during the follow- 
ing 24 months. 
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Fig. 1 (Brauninger and Polack). Granulomatous 
inflammation in the choroid. The epithelial cells 
contain numerous pigment granules (arrow) and 
a giant cell is present (hematoxylin-eosin, » 200). 


PATHOLOGY 


Examination of the enucleated eye re- 
vealed a 9 mm laceration, surgically re- 
paired, which had extended through the pe- 
ripheral cornea and adjacent sclera, and in- 
volved the trabecular meshwork and ciliary 
body. The laceration was filled with fibro- 
blastic tissue which was patchily infiltrated 
with small round cells. There was early neo- 
vascularization of the corneal stroma, with 
edema and infiltration of lymphocytes and 
polymorphonuclear leukocytes. In one quad- 
rant the angle was obliterated by the iris root 
which was displaced forward against the 
cornea. The trabecular meshwork and iris 
root contained numerous scattered lympho- 
cytes and plasma cells. Throughout the cili- 
ary body and choroid there was a diffuse in- 
filtrate of lymphocytes and scattering of eo- 
sinophils. Throughout the choroid there were 
nodular accumulations of epithelioid cells 
which contained fine pigment granules 
within their cytoplasm. These granulomatous 
foci of choroidal inflammation did not in- 
volve the adjacent choriocapillaris. The retina 
was totally detached and folded upon itself ; 
however, the nuclear layers were well de- 
fined and without inflammatory involvement. 
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An organizing vitreous hemorrhage was 
present and the lens was cataractous but 
there were no inflammatory celis in or on the 
lens surface. Leukocytes and eosinophils 
were seen in the sclera along the ciliary 
nerves and emissary vessels. 


DISCUSSION 


Sympathetic ophthalmitis is characterized 
in its early stages by an insidious uveitis, an- 
terior, posterior, or both, with disproportion- 
ate and early decrease in visual acuity in an 
eye that does not seem to be particularly red 
or paiaful.?* Cells and flare m the anterior 
chamber are prerequisites for the clinical di- 
agnosts, while keratic precipitates, swelling 
in the iris, papillitis or scattered yellowish 
spots in the fundus may oecur early, all 
eventually leading to panuveitis.^* The pro- 
cess in the “exciting” eye usually begins two 
weeks after injury and 80% of cases occur 
withir three months. The “‘sympathizing 
eye" becomes involved at the same time or 
shortly thereafter. 

The incidence of sympathetic ophthalmitis 
has declined with modern surgical technique 
and postoperative care? Nevertheless, the 
disease is a cause of great concern to the cli- 
niciar who surgically repairs an injured eye 
and lzter finds both globes involved in an in- 
flammatory process that threatens vision. 

Sympathetic ophthalmitis may spontane- 
ously remit without therapy, disappear under 
a course of systemic corticosteroids, or 
follow a complicated course characterized by 
remissions and exacerbations with eventual 
irreversible eye damage.** At present, prog- 
nosis is uncertain and not well understood, 
partly because those cases in which the 
course of the disease is mild are generally 
not reported in the literature. Further, the 
cliniaan who treats an apparent case of sym- 
pathetic ophthalmitis that responds quickly 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NOVEMBER, 1971 


and completely is then inclined to doubt, his 
cwn initial diagnosis, and pathologic confir- 
mation is not usually available in mild cases. 
Nevertheless, Makley and Liebold? have in- . 
dicated that a favorable visual result can be 
obtained with systemic corticosteroid ther-, 
apy in 75% of cases. 

The case of sympathetic ophthalmitis re- 
^orted here emphasizes that this disease may 
»resent as a mild iritis which disappears dur- 
ing a course of corticosteroid therapy and 
does not recur or result in permanent clinical 
damage to the eye. Early detection of this 
disease process, combined with adequate cor- 
ticosteroid therapy can provide a better vis- 
ual result for the patient.? 


SUMMARY 


A pathologically documented case of sym- 
pathetic ophthalmitis in a 37-year-old woman 
began as a mild iritis which responded rap- 
idly to systemic corticosteroid therapy and 
did not recur or result in permanent eye, 
damage. This case is reported in support of 
the modern clinical impression that many 
cases of sympathetic ophthalmitis, with early 
recognition, adequate systemic corticosteroid 
therapy and careful patient follow-up, do not 
recur or cause permanent eye damage. 
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EVULSION OF THE OPTIC NERVE 


Joun H. Park, M.D., MARCEL FRENKEL, M.D., J. Granmam Dossier, M.D. 
AND EARL CHoRoMokos, B.S. 
Chicago, Illinois 


The intraorbital portion of the optic nerve 
is relatively fixed to the optic foramen by its 
dural attachment. Optic nerve injuries 
caused by blunt trauma to the globe com- 
monly occur at the foramen either by shear- 
ing of the motile portion of the nerve or by 
hemorrhage and edema within the confined 
sheath spaces. Since the anterior portion of 
the nerve is motile, it is uncommon to incur 
injury at the papilla. It is our purpose to 
present a rare case of evulsion of the optic 
nerve, e 


CASE REPORT 


A 29-year-old man claimed complete loss of vi- 
sion in his left eye immediately after being 
"jabbed" with a finger while playing basketball. 
Concurrently he experienced a transient intense 
flash of light in that same eye. He was seen at the 
Cook County Hospital one hour after the accident, 
at which time he complained of severe left frontal 
headache and nausea. 

Ocular examination revealed vision in the right 
eye to be 20/20 without correction. There was no 
light perception in the left eye. The anterior and 
posterior segments of the right eye were normal. 
Applanation tensions were within normal limits in 
both eyes. There was no external evidence of 
trauma or enophthalmos in either eye and the ocu- 
lar motility was full. 

Biomicroscopic examination showed the pupil of 
the, left eye to be in mid-dilatation. It did not react 
directly to light, but responded consensually. A few 
scattered cells were seen in the anterior chamber of 
the left eye. The lens appeared to be clear and in its 
normal position. There was gross hemorrhage in 
the posterior nasal vitreous, fanning out from the 
disk. The margin of the left disk was skirted with a 
"sunflower" hemorrhage of moderate extent ( Fig. 
1). The central retinal vessels were displaced na- 
sally and superiorly. An elliptical excavated defect 
was noted in the inferior quadrant of the disk. No 
posterior limit was discernible. There was no evi- 
dence of vitreous filling the defect. It appeared that 
clear serous fluid occupied the excavated cavern in 
the disk. 
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Fig. 1 (Park, Frenkel, Dobbie, and Choromokos). 
Excavated defect of the optic nerve and vitreoretinal 
hemorrhage at admission. 


Moderate retinal edema was noted in the para- 
macular as well as papillomacular area. Retinal 
folds radiated from the temporal margin of the 
disk toward the macula. 

The retinal vessels appeared to be normal in cali- 
ber and color. The peripheral retina was unremark- 
able. Fluorescein angiography substantiated this 
finding. At 29 seconds following the dye injection, 
the blood vessels were full and clearly outlined 
(Fig. 2). 

Four weeks after the initial trauma, gliosis was 
apparent, filling the defect in the disk (Fig. 3). At 
six weeks further gliosis of the optic nerve and 
peripapillary areas was evident. The vitreous and 
retinal hemorrhages were essentially resorbed ( Fig. 
4). 

At three months the depression of the optic 
nerve head was completely filled by fibrotic tissue. 
A white veil of tissue protruded into the vitreous 
from the inferonasal margin of the disk (Fig. 5). 


DISCUSSION 


An unusual instance of evulsion of the op- 
tic nerve head has been documented by serial 
photography and fluorescein angiography. 

lhe mechanism of optic nerve evulsion 
has been elaborated by various authors. 
Salzmann! defined evulsion of the optic 
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Fig. 2 (Park, Frenkel, Dobbie, and Choromokos). Fig. 4 (Park, Frenkel, Dobbie, and Choromokos). 
Fluorescein angiography during the venous phase Six weeks after trauma, further gliosis and clear- 
demonstrating full and normal blood vessels and ing of vitreous and retinal hemorrhage are evident. 
preretinal hemorrhage obscuring choroidal pattern 
in the peripapillary area five days following trauma. case is unique and interesting in that no evi- 
demce of external ocular injury was seen, 
nerve as the forceful backward dislocation even though the patient sustained evulsion of 
of the optic nerve from the scleral canal the optic nerve by the forceful jab of a finger 
without any break in the continuity of the int» his orbit. 
adjacent coats of the globe. Among the various explanations of the 

While most cases have massive intraocular mechanism of evulsion of the optic nerve, 


hemorrhage and disorganization, the present the most universally accepted theory impli- 





Fig. 3 “Park, Frenkel, Dobbie, and Choromokos ). Fig. 5 (Park, Frenkel, Dobbie, and Choromokos). 
At four weeks following trauma, gliosis fills the At three months, complete gliosis of the excavated 
defect in the disk and retinal folds radiate toward cavern of the optic nerve has occurred; a veil of 
the macuta. fibrotic tissue protrudes into the vitreous. 
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eates extreme rotation and forward disloca- 
tion of the globe. A tear of the lamina crib- 
rosa results, this being the weakest portion 
of the ocular envelope.? Simultaneously, the 
nerve fibers are torn at the margin of the 
disk. At this level, they consist merely of 
naked axon cylinders without supporting 
myelin sheath and may retract a variable dis- 
tance up the sheath once they are torn.? The 
sheath, being elastic, can stretch and retain 
its continuity. This mechanism may apply to 
Our case. 

Lister? proposed that a blow on the front 
of the eye produces a sudden increase in 
intraocular pressure, rupturing the lamina 
cribrosa and expelling the nerve. He stated 
that such cases would be correctly described 
as expulsion rather than evulsion of the 
nerve. 

In another vein, Lagrange* theorized that 
an indirect facial injury sets up concussion 
waves which travel through the pterygomax- 
illary fissure into the orbit. The globe is then 
propelled forward, stretching the nerve and 
causing evulsion. 

Direct injury to the intraorbital portion of 
the optic nerve in cases of gunshot or knife 
wounds can result in the evulsion of the op- 
tic nerve by retropulsion. 

Because of similarities in appearance, co- 
loboma of the disk must be considered in the 
evaluation of evulsion of the optic nerve.* In 
this static condition one does not find retinal 
and vitreous hemorrhages nor subsequent 
gliosis which are always seen with evulsion 
of the optic nerve. 

Congenital pit of the optic nerve head is 
sometimes associated with serous detachment 
of the macula. Fluorescein angiography may 
demonstrate a focal decrease in vascularity 
in the region of the optic pit or leakage of 
dye from the capillaries around the pit.9 Flu- 
orescein angiography performed in our pa- 
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tient failed to demonstrate any of these fea- 
tures of congenital optic nerve pit. 

Pathologic examination of cases of optic 
nerve evulsion demonstrates a fairly con- 
stant site of injury. The rupture of the nerve 
is found at the level of the termination of 
Bruch’s elastic lamina. The fibers of the 
lamina cribrosa are torn and the nerve re- 
tracts.? 

Although the evulsion of the optic nerve 
head in our case involved only the inferior 
temporal quadrant of the left disk, there was 
no light perception in the eye. Kommerell 
reported a case of partial evulsion of the op- 
tic nerve where his patient retained a visual 
acuity of 20/400 and demonstrated a visual 
field defect commensurate with the extent of 
the optic nerve evulsion. 


SUMMARY 


An unusual case of evulsion of the optic 
nerve without visible evidence of external 
ocular trauma was observed by serial fundus 
photography, Fluorescein angiography was 
normal. Extreme rotation and forward dislo- 
cation of the globe causing tear of nerve 
fibers at the lamina cribrosa with subsequent 
retraction along the nerve sheath are impli- 
cated. 
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MODIFIED CEILING-MOLNTED ZOOM OPERATING MICROSCOPE - 


SuiNICHIRO Sucira M.D., AND Kznicuiro Sucita, M.D. 


Nagoya, Japar 


Various methods of mounting an operat- 
ing microscope on the ceiling have been de- 
veloped by Barraquer, Draeger and others."* 

The ceiling mounting eliminates the awk- 
wardness and inconvenience caused by a 
supporting table or floor column. Ir order to 
utilize Barraquer's method, howeve-, the op- 
erating room must be specifically designed to 
accommodate the microscope, whie Drae- 
ger's method involves considerable expense, 
with too many things attached to tie micro- 
scope. We have developed a less expensive 
and more efficient method of ceilmg mount- 
ing by making a number of modin-ations in 
the Zeiss zoom microscope (OPMi-II) and 
a Zeiss foot plate. The modified oot plate 
permits remote control of the micrescope. 


MATERIAL AND METHOD USEI FOR 
CEILING MOUNTING 


The microscope was disconnecte 1 from its 
stand and fixed to the ceiling columa of a Sie- 
mens 3-D overhead support usec for x-ray 
tubes, usmg an intermediate plate (Fig. 1). 
All electrical parts were removed from the 
foot-casing of the Zeiss stand and built into 
the ceiling column of the Siemeas. Cables 
were used to connect the ceiling column to a 
foot plate which was provided with all essen- 
tial control switches. The coarse-¢ross posi- 
tioning along the vertical axis, wath a range 
of 165 cm, and a speed of 40 cm ‘second, is 
changed by the Siemens column. Fine focus- 
ing, with a speed of 5 mm/second, is altered 
within the operating microscope itself. When 
the microscope is retracted, it s 272 cm 
from the floor, with this suspension method 
thus allowing the surgeon to make the fullest 
use of the operating lamp (Fig. 2. 

Fitting the microscope to the ceiling col- 
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Fg. 1 (Sugita and Sugita). The operating mi- 
croscope, the operating stretcher-table, the operat- 
ing chair and the operating lamp shown in their re- 
lationship to one another. With the exception of the 
operating table, all are remotely controlled by the 
foo: switches. Thus, the surgeon can maneuver the 
operating lamp without changing his position. On 
the right side of the chair is the casing for* the 
Amoils cryopencil. 


umn—A shorter working distance between 
the surgeon and the operating field was at- 
tained by replacing the inclined tube of 160 
mm with one of 125 mm, and the objective 
of 200 with 150. The coaxial illuminator was 
removed and two fiber bundle illuminators,* 
with condenser lenses attached to their ends, 
were installed on the circumference of the 
150 mm objective. The working distance was 
thus shortened from 475 to 365 mm. In the- 
ory it should be 300 mm, but the surgeon 
still can work in a relaxed posture when the 


* The fiber optics bundles were made by the Na- 
geshima Medical Company, Tokyo, Japan. 


972 


VOL. 72, NO. 5 





Fig. 2 (Sugita and Sugita). Same view as shown 
in Figure 1, but with ceiling mounted microscope in 
fully retracted position. 


distance is 365 mm. The clearance between 
the objective lens and the patient's eye was 
reduced to 140 mm by the addition of the 
condenser lenses. However, this distance 
proved sufficient to allow both the surgeon 
and the assistant to work together satisfacto- 
rily. Furthermore, the use of the two fiber 
bundle illuminators eliminated disturbing 
shadows cast by the surgeon's hands when 
additional oblique illuminators are employed. 
Since the light intensity was increased by ap- 
proximately 10096, additional flash is no 
longer necessary for photography. 

Modification of the foot plate—Button 
switches were added to the Zeiss foot plate 
for the positioning of the microscope, the 
zoom, the operating lamp, and the chair, and 
for photography. 


MODIFICATION OF OPERATING CHAIR 


In microsurgery it is essential that proper 
focus on the operating field is maintained at 
every step of a surgical procedure. It is 
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equally important that the surgeon's hands 
remain free so that he may concentrate their 
effort on the surgical maneuver. It follows 
that the adjustment of focus may be best 
performed with foot controls if the surgeon 
is seated in an operating chair. 

One of the most important considerations 
in regard to the operating chair, however, is 
whether the surgeon should remain in a fixed 
position or be able to move around the pa- 
tient’s head. Dannheim developed a chair 
that allows the surgeon to move around the 
patient's head while remaining seated, but 
after some experience with this device, he 
revised his opinion and stated that a static 
and relaxed position is better. Barraquer® 
and others concur with the latter opinion. 

For practical purposes it is advisable that 
the operating chair be provided with arm 
rests. These may be designed to support the 
surgeon's arms at the elbows, at the fore- 
arms, or near the wrists. Mackensen? 
pointed out the arms would be most secure if 
they are supported near the wrists, but this 
would prove somewhat inconvenient in cases 
where considerable movement of the fore- 
arms is required (for example, corneal inci- 
sion with a cataract knife). If the only sup- 
port is at the elbows, on the other hand, the 
elbows may tend to slide. These consider- 
ations led us to develop a fixed-position chair 
that can be moved up and down smoothly by 
foot controls (upward, 40 mm/second; 
downward, 8 mm/second) in order to obtain 
different levels of support from the screw- 
fixed arm rests for different steps of the var- 
ious surgical procedures. In suturing, for 
example, the arm rests should be 30 mm be- 
low the level of the patient’s eye, but for 
making a corneal incision the arm rests 
should be lowered 70 mm. For further con- 
venience, the arm rests are designed to rotate 
horizontally on the axis of a supporting col- 
umn. By the use of a spring device, the arm 
rests can be turned to any desired angle. Fi- 
nally, if the surgeon must leave the chair 
during the operation, the arm rests can be 
pushed outward. On the right side of the 
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chair there is a support for the 7 moils cryo- 
pencil hose and a casing for insertion of the 
pencil when it is not in use. Operating ma- 
neuvers are further facilitated when this op- 
erating chair is used in combina ion with an 
operatimg table supplied with a3 adjustable 
headrest. The spatial relations:ip between 
the surgean’s eyes, his hands, an | the operat- 
ing field can thus be made the same for every 
patient. In certain special operateons (gonio- 
tomy, etc.), the desired angle 5f approach 
may be obtained by rotating the chair and 
placing the operating table diagcmally toward 
either side. 


SUMMARY 


The 3-D overhead tube suppert for x-ray 
tubes (Siemens) was used fo- the ceiling 
mounting of the Zeiss zoom (CPMi II) op- 
erating microscope. The facilitics of the mi- 
croscope were further increase: by replace- 
ment of the coaxial illuminator with two 
fiber optic bundles for increasec illumination 
without shadowing. In additicn, a relaxed 
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posture was achieved for the surgeon by the 

development of a fixed, but adjustable oper- 

ating chair provided with a foot plate for the 

remote control of the microscope and the: 
chair. 
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à PERIPHERAL RETINAL NEOVASCULARIZATION IN 
CHRONIC MYELOCYTIC LEUKEMIA 


PETER H. Morse, M.D., AND JosepH L. McCreapy, M.D. 
Philadelphia, Pennsylvania 


Leukemic retinopathy is common in both 
acute and chronic myelocytic and lympho- 
cytic leukemia at some stage in the course of 
the disease. Clinically and histopathologi- 
cally, infiltration of the conjunctiva, epi- 
sclera, sclera, choroid, iris, ciliary body, op- 
tic nerve, retina and rarely the vitreous may 
be seen. There may be hemorrhage involving 
the conjunctiva, episclera, anterior and pos- 
terior chambers, retina, choroid and vitreous. 
Focal necrosis of the retina involving the 
nerve fiberdayer and ganglion cell layer have 
been described as well as serous retinal de- 
tachment. 

Retinal vessel and choroidal background 
color changes which reflect an increased leu- 
kocytosis or decreased erythrocyte concen- 
tration have been reported. In addition, there 
have been reports of vascular dilatation, ir- 
regularity in vessel caliber, tortuosity of the 
veins and to a lesser extent the arterioles, 
grey-white linear sheathing of vessels, hard 
yellow-white exudates, microaneurysms, and 
soft cotton-wool patches. Flame shaped, 
rounded, deep or preretinal hemorrhages and 
subretinal hemorrhages also have been noted. 
They often have a white central component 
which may appear, singly or multiply, even 
when hemorrhages are absent.'? 

This paper describes a case of peripheral 
retinal neovascularization in a patient with 
chronic myelocytic leukemia which may be 
unique in the ophthalmic literature. 


CASE REPORT 


A 32-year-old black man was first seen in the 
hematology clinic at the Hospital of the University 
of Pennsylvania, July 7, 1969, with a three-month 
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history of anorexia, 25-pound weight loss, fatigue, 
weakness, upper abdominal discomfort, and pains 
and knots in the legs. One month prior to examina- 
tion he had noted muscle pain and pruritis of both 
legs. He had observed painless swellings, 2 to 3 cm 
in diameter, which spontaneously disappeared in 
three to seven days, on his left side, both thighs 
and ankles. The past medical history and family 
history were noncontributory. 

Physical examination revealed a well-developed, 
somewhat thin man in no acute distress. Blood 
pressure was 110/85 mm Hg, pulse 80 and regular, 
respirations 16 per minute, and temperature 37°C 
orally. Small hemorrhages were noted in both fundi. 
There was slight enlargement of the cervical lymph 
nodes and moderate general lymphadenopathy. 
Heart and lungs were within normal limits. The 
liver was not palpable, but the spleen was firm and 
greatly enlarged. 

Laboratory values revealed a hemoglobin of 9.5 
g%, white blood count of 340,500 mm*, hematocrit 
44%, reticulocytes 3.2% and platelets 328,000 mm”. 
Differential smear contained 41 polymorphonuclear 
leukocytes, 10 band forms, three eosinophils, one 
basophil, four monocytes, two lymphocytes, 27 
myelocytes, eight metamyelocytes, and four pro- 
myelocytes. There was 2+ hypochromasia and 
polychromasia. Hemoglobin electrophoresis had 
96.5% type A and 2.6% type A: hemoglobin; pro- 
tein electrophoresis showed only a slight elevation 
in the gamma fraction of 1.52 g%, the normal 
range being 0.62 to 1.2 g%. Fasting blood sugar 
was 60 mg%, Sia test was negative, and immuno- 
electrophoresis, serum viscosity studies, and test for 
cryoglobulins were unremarkable. Bone marrow 
aspirate showed many early myelocytic forms with 
a high myeloid:erythroid ratio. Chest x-ray exam- 
ination was within normal limits. The patient was 
treated with busulfan (Myleran) 8 mg and allo- 
purinol (Zyloprim) 300 mg daily. 

Follow-up examination, July 14, 1969, showed 
the white blood count elevated to 524,500 mm?, and 
the medication was continued. On August 4, 1969, 
the patient had improved subjectively with a return 
of appetite and strength. The spleen was no longer 
palpable, and the leukocyte count had dropped to 
45,000 mm*. By November 3, 1969, the white count 
had dropped to 9150 mm* after a course of bu- 
sulfan therapy. 

Subsequently, with regulation of busulfan and 
chlorambucil (Leukeran) treatment the blood leu- 
kocyte count ranged between 8700 and 97,300 mm, 
averaging 40,000 mm?, with the maintenance of 
subjective well being on the part of the patient. 

On February 22, 1971, an eye consultation was 
obtained because of follicular conjunctivitis in 
both eyes and a small chalazion of the left lower 
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Fig. 1 (Morse and McCready). Right eye. Fun- 
dus diagram showing sea fan necvascularization. 
The obliterated terminal arterioles are represented 
as broken lines, veins as thick lines and arteries as 
thin lines. 


eyelid. The patient had never worr spectacles and 
had never been troubled with impaired vision. There 
was no family history of ocular disease. Visual 
acuity without corection was 6/6- and Jaeger 1 
for near in both eyes. With the exception of the 
conjunctivitis and the small chalazien, external and 
slit lamp examinations were withix normal limits. 
The intraocular pressure was 7.55.5 = 11.2. mm 
Hg (Schiotz) in each eye. Oph halmoscopy re- 
vealed clear media with normal di-ks and maculae 
in both eyes. There was slight fulleess of the veins 
and small- to medium-sized blot an« preretinal hem- 
orrhages, some with white centers. in each eye. A 
few small microaneurysms were een. Peripheral 
linear white sheathing of some art. rioles and veins 
was noted as well as white with ard without pres- 
sure. Large and small areas of neovascularization 
with a sea-fan configuration and zliosis were ob- 
served at the equator and just »osterior to the 
equator in both eyes. The average size of these 
neovascular areas was two to thre- disk diameters. 
The right eye had six such sea-‘ans at 2, 3:30, 
4:30, 7, 8:30 and 10:30 o'clock (Fig. 1). The left 
eye had three areas of neovascular zation, the larg- 
est at 1:30 o'clock, covering a feur- to five-disk 
diameter span, with smaller ones & three and four 
o'clock (Fig. 2). Anterior or further peripheral 
to these patches of new blood vessel formation the 
terminal branch arterioles appe.red white and 
seemingly obliterated (Figs. 3-5). Fundus fluores- 
cein angiography confirmed the Franch arteriolar 
obliteration and showed late-stage 1eovascular leak- 
age (Figs. 6 and 7). 





Fig. 2 (Morse and McCready). Left eye. Fundus 
diagram showing the areas of neovascularization. 
The obliterated terminal arterioles are represented 
as broken lines, veins as thick lines and arteries as 
thin lines. 


DISCUSSION 


Clinically, it is not possible to separate the 
various leukemias and related diseases on the 
basis of ocular findings alone. The retinal 
changes seem to appear without any definite 





Fig. 3 (Morse and McCready). Right eye. Fun- 
dus photograph showing neovascular areas and blot 
hemorrhages. 
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Fig. 4 f Morse and McCready). Right eye. Fun- 
dus photograph showing a single neovascular patch 
with blot hemorrhages. 


relation to the degree of anemia, thrombocy- 
tosis, or leukocytosis, and may disappear 
during the treatment of leukemia.? In one 
pathologic study, the finding of microaneu- 
rysms was confined to those patients who 
had died of chronic lymphocytic and myelo- 





Fig. 5 (Morse and McCready). Right eye. Fun- 
dus photograph showing larger sea-fan shaped area 
of neovascularization with some hemorrhage local- 
ized to the peripheral rim. A white obliterated branch 
arteriole is seen more peripherally. 
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Fig. 6 (Morse and McCready). Right eye. Early 
arteriolar phase fluorescein angiogram showing 
neovascular sea fan with peripheral rim of hemor 
rhage appearing darker. 


cytic leukemia.’ Similar, if not identical fun 
dus changes are described in macroglobulin- 
emia, multiple myeloma, cryoglobulinemia, 
lymphomas, paraproteinemias, and dyspro 
teinemias.’° One must also consider diabetes 





Fig. 7 (Morse and McCready). Right eye. Art 


rio-venous phase fluorescein angiogram showing 
vein and main arteriole to be patent and confirme 


arteriolar branch occlusion. 
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mellitus, sickle cell hemoglobinopathy, Eales’ 
disease, polycythemia, central retinal vein 
occlusion, carotid cavernous sinus fistula, 
and congenital tortuosity and dilatation of 
the retinal vessels. 

Hyperviscosity of the blood may be due to 
increased cellular content or serum factors. 
A previous examination of patients with se- 
rum hyperviscosity, in cases of «ryoglobu- 
linemia and hypergammaglobulineui1a, found 
histopathologic evidence of attemoted new 
vessel formation in the form of m croscopic 
endothelial nests.?' 

Neovaseularization of the type here re- 
ported has not been previously described in 
leukemia. The extensive neovascu arization 
with sea-fan morphology in the rep« rted case 
is strikingly reminiscent of that seen in the 
sickle cel! hemoglobinopathies. Further 
studies of this retinopathy, seen most com- 
monly with S-C hemoglobins, aad more 
rarely in S-thalassemia, S-S and S-A, have 
shown it to be a response to vaso-ob iteration 
preceded by arteriolar occlusion, peripheral 
arteriovenous anastomosis, with n@ovascu- 
lar and fibrous proliferation which may lead 
to vitreous hemorrhage and retinal detach- 
ment.** 

Examinations have shown a signif cant in- 
creased blood viscosity with a whie blood 
cell count over 50,000 mm? above wh ch level 
the blood viscosity increases directly in rela- 
tion to the number of circulating white 
cells.!* i 

The presumed mechanism for this case of 
leukemic neovascular retinopathy mvolves 
the increased blood viscosity caused by the 
markedly elevated number of circulating 
white blood cells, resulting in obliteration of 
the terminal arterioles and thereby provok- 
ing the neovascular response. The f ndings 
in the reported case of leukocyte ceunts of 
340,500 and 524,500 mm? early in the course 
of the patient's examination and treatment, 
the absence cf alteration of the serum viscos- 
ity, as well as the absence of coexistinz para- 
proteinemia or dysproteinemia, and the find- 
ing of obliterated arterioles peripheral to the 
neovascular areas are all consistent with this 
hypothesis. 
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SUMMARY . 


A 32-year-old man with no visual com- 
plaint and chronic myelocytic leukemia was 
excmined 19 months after diagnosis. Oph- 
thalmoscopy revealed large and small areas 


of neovascularization with a sea-fan configu- ` 


ration and gliosis at the equator and just pos- 
tersor to it in both eyes. Increased blood vis- 
cosity caused by a markedly elevated number 
of circulating white blood cells that obliter- 
ated the terminal arterioles and thereby pro- 
voked a neovascular response are presumed 


to be the mechanism for this case of leuke- ° 


mic neovascular retinopathy. 
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RETINAL CHANGES IN CONGENITAL POIKILODERMA 


WILLIAM TASMAN, M.D. 


Philadelphia, Pennsylvania 


In 1923, Thomson! reported two infant 
sisters who had a bright red, tense swelling 
of the face and body. Through this swelling 
there gradually appeared a telangiectatic net- 
work which subsided after the passage of 
several months, leaving a linear reticulated 
pigmentation. These changes were very simi- 
lar to those described by Rothmund? in 1868, 
and later by Wodniansky? in 1957, Abnor- 
malities which occur in congenital poikilo- 
derma affect the skin predominantly and 
consist of telangiectasia, atrophy, and pig- 
mentation which may be smudged or reticu- 
lated. The onset of the skin changes is gener- 
ally in infancy, usually between the third and 
sixth month of life. Reviews of the literature 
and case reports*? have emphasized that 
girls are more often affected and that there is 
a familial history in about 7096 of cases. The 
primary ocular manifestations are cataracts, 
and these are present in 52% of cases. The 
present report is of interest because it is a 
case of congenital poikiloderma with retinal 
changes. 


CASE REPORT 


A six-year-old white girl was seen for a routine 
eye examination. There were no ocular symptoms 
and the only antecedent history was the dermato- 
logic diagnosis of congenital poikiloderma estab- 
lished during the first year of life. There was no 
familial history of the disease and no systemic ab- 
normalities were present. The skin changes con- 
sisted of diffuse telangiectases over the entire body. 
These were particularly prevalent on the face ( Fig. 
1). Visual acuity was RE: 20/20, LE: 20/20. Pu- 
pillary reactions, motility, and slit-lamp examina- 
tion of the anterior segment were all normal. Oph- 
thalmoscopy with scleral depression revealed a nor- 
mal fundus in the right eye, but in the left eve pe- 
ripheral aneurysmal dilations of the retinal veins 
were noted just anterior to the equator (Fig. 2). 
No exudation was present in the fundus. Periodic 


This study was supported by the Retina Research 
and Development Foundation, Philadelphia, Penn- 
sylvania. 

Reprint requests to William Tasman, M.D., Ret- 
ina Service, Wills Eye Hospital, 1601 Spring Gar- 
den Street, Philadelphia, Pennsylvania 19130. 


979 





Fig. 1 (Tasman). Telangiectasia of skin in patient 
with congenital poikiloderma. 


retinal examinations have been continued and over 
the last two years, no change has taken place, and 
the patient has remained asymptomatic. 


DISCUSSION 
lhis case is of interest because it de- 
scribes retinal changes in a patient with pre- 
sumed congenital poikiloderma. The primary 
features were capillary  telangiectatic 
changes in the skin. No abnormalities of the 
skeleton, loss of hair, defects of the nails and 





(Tasman). Aneurysmal vascular changes 


Fig. 2 
(arrows) in a patient with congenital poikiloderma. 
The change is similar to that sometimes seen in 
Coats’ disease. 
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teeth, disturbance in sexual development, 
saddle-nose or syndactylism were noted, and 
no hereditary history could be elicited. Thus, 
it is difficult to comfortably categerize this 
patient as having Rothmund’s, Taomson's 
or Wodniansky’s syndrome, xeroderma pig- 
mentosum, dyskeratosis congenita, anhi- 
drotic ectodermal dysplasia, Werner’s syn- 
drome, or progeria, all of which may have 
overlapping characteristics. 

In the past, cataract is the ocular compli- 
cation emphasized in many of these syn- 
dromes. These were absent at the time of ex- 
amination, but peripheral aneurysmal dila- 
tions of the retinal veins were present in one 
eye and were similar in appearance to those 
sometimes seen in Coats’ disease. No exuda- 
tion was present at the initial examination 
and none has developed over the two years 
during which the patient has been followed. 


SUMMARY 


Peripheral aneurysmal dilations o: the ret- 
inal vein were noted anterior to the equator 
in the routine examination of a six-year-old 
white girl with congenital poikilodemma. She 
had diffuse telangiectases over the entire 
body, but was otherwise without symptoms 
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or complaints. In the past, the main compli- 
cation of this disease was thought to be cata- 
racts. Cataracts were absent in this patient, 
but retinal vascular changes were present 
similar to those sometimes seen in Coats’ dis- 
ease. The patient’s eyes were asymptomatic, 
however, and there was no subretinal exuda- 
tion at the time of her initial examination 
nor during the two years in which she was 
followed. 
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- INTRACRANIAL HYPERTENSION AND TETRACYCLINE THERAPY 


Conran L. Gites, M.D., AND ALLEN R. Soste, M.D. 
Southfield, Michigan 


Intracranial hypertension secondary to 
tetracycline therapy in infants is frequently 
recorded.** The occurrence of this syn- 
drome in adults is apparently rare, with only 
one patient thus far reported." 

This paper presents an additional case; in 
an adolescent girl with acne, papilledema was 
associated with the oral administration of 


- tetracycline. 


CASE REPORT 


A 16-year-old white girl was admitted to Sinai 
Hospital of Detroit with a five-day history of se- 
vere headaches, dizziness, nausea, and occasional 
vomiting. The patient stated that she was feeling 
entirely well prior to the present illness. Tetracy- 
cline therapy in a dosage of 250-500 mg daily had 
been employed in the preceding five months for 
treatment of acne. 

Physical examination at admission revealed evi- 
dence of bilateral papilledema with scattered super- 
ficial hemorrhages and a few exudates around the 
disks bilaterally. Except for blind spot enlargement, 
visual fields were normal. The remainder of the 
general physical and neurologic examination was 
entirely within normal limits, except for the com- 
plaint of low back pain with extreme flexion of the 
neck. There was no evidence of nuchal rigidity. 

Routine laboratory examinations, including com- 
plete blood counts, urinalysis, sedimentation rate, 
and 24-hour urine studies for 17-keto- and 17-hy- 
droxy-corticosteroids, were within normal limits. 
Antistreptolysin-O titer, infectious mononucleosis 
tests*were normal; and estimations of blood urea 
nitrogen, serum calcium, serum phosphorus, and se- 
rum electrolytes were also normal. VDRL was non- 
reactive. The patient was seen in consultation by a 
neurosurgeon, and neurologic studies including 
brain scan, electroencephalography, arteriography, 
and pneumoencephalography ; these were reported 
as being within normal limits. Skull and chest x-ray 
studies were also normal. Cerebrospinal fluid ob- 
tained at the time of the pneumoencephalogram 
showed no cells protein 16 mg%, and negative cul- 
tures. Cerebrospinal fluid pressures were not re- 
corded by the neurosurgeon who performed the spi- 
nal tap in the upright position during pneumoen- 
cephalography. 

The patient brought her tetracycline with her to 
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the hospital, and for several days after admission 
she continued to take this medication. When this 
was discovered, the medication was discontinued. 
Following discontinuance of the tetracycline, the 
patient noticed a definite improvement in the sever- 
ity and frequency of her headaches until the time of 
pneumoencephalography, when severe frontal head- 
aches began to occur. These headaches seemed typi- 
cally postspinal in nature, with relative comfort in 
the supine position and exacerbation of the pain 
upon sitting or standing up. Over a two-week pe- 
riod, the papilledema gradually regressed and the 
optic disk margins were once more sharp, with res- 
olution of the previously noted hemorrhages and 
exudates. The headaches persisted, however, despite 
prolonged bedrest and a trial course of intravenous 
lactated Ringer's solution. It was felt that the pa- 
tient would best benefit by convalescing from the 
postspinal headaches at home. Accordingly, she was 
transported by ambulance in the supine position to 
her home. 

Shortly thereafter, the headaches disappeared. 
On follow-up examination six weeks later, central 
visual fields were normal to a 2 mm white test ob- 
ject at 1000 mm. Vision was 20/20 in each eye, and 
the optic nerves were normal bilaterally. 


DISCUSSION 


This case calls attention to the association 
between intracranial hypertension and oral 
tetracycline therapy. The disease states 
known to produce papilledema and increased 
intracranial hypertension are noted by Buch- 
heit, Burton, Haag, and Shaw.® In addition 
to tetracycline therapy, nalidixic acid,’ ex- 
cess or deficiency of vitamin A,* and pro- 
longed corticosteroid administration’ are im- 
plicated as possible etiologic factors in the 
production of intracranial hypertension. Be- 
fore a consideration of these agents as possi- 
bly causing this patient’s intracranial hyper- 
tension, space occupying lesions—brain tu- 
mors, abscess, or hematoma—and hyperten- 
sive encephalopathy were eliminated by care- 
ful history, physical examinations, and pneu- 
moencephalography. Medical causes such as 
hypocalcemia (secondary to hypoparathy- 
roidism), Addison’s disease, and pulmonary 
emphysema were also ruled out by appropri- 
ate x-ray and laboratory studies. 
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The possibility of associated hematologic 
disorders—sickle cell disease, macroglobu- 
linemia, and polycythemia—was a so elimi- 
nated as unlikely, and hemoglobir, electro- 
phoresis, or immuno-electrophores s studies 
were not performed. Since the patient was a 
Caucasian, sickle cell disease was considered 
improbable; polycythemia was ruled out 
following normal peripheral blooe counts; 
and the prompt spontaneous rever:al of the 
central nervous system process belied the 
presence of macroglobulinemia. 

The absence of prior signs and symptoms 
related to the menses was considered suffi- 
cient evidence to eliminate this enti-y as con- 
tributing to the patient's increased intracra- 
nial pressure. 

Tetracyclines are now commenly em- 
ployed in the therapy of acne vulga-is, thus a 
large number of patients are preseatly being 
exposed to these agents. In view ef the in- 
frequency of the association of intracranial 
hypertension with the administration of tet- 
racycline in this large patient population of 
young adults, one might question whether 
the association in this patient was eoinciden- 
tal. Prompt response to the withcrawal of 
this agent, coupled with the previoasly well- 
described syndrome in infants argues 
against this. 

Buchheit and associates? sugges that the 
terms commonly used to describe tais entity 
—"benign" intracranial hyperteasion or 
pseudotumor cerebri—should be eliminated 
since the syndrome 1s neither uniformly be- 
nign nor a false tumor. They proposed two 
designations more apropos: when the etiol- 
ogy is known, the syndrome should be de- 
scribed as intracranial hypertensien secon- 
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darv to the known factor (tetracyclines, for 
example) ; where no cause for the process is 
isolated, it should be designated as idiopathic 
intracranial hypertension. 


SUMMARY 


Intracranial hypertension probably sec- 
ondary to tetracycline therapy was seen in a 
l6-vear-old girl. Definite improvement oc- 
curred following cessation of tetracycline 
therapy. Laboratory examinations ruled out 
the commonly associated disease states asso- 


ciated with the production of papilledema , 


and increased intracranial pressure. The 
terms intracranial hypertension associated 
with a known etiology (in this case, tetracy- 
cline), or idiopathic intracranial hyperten- 
sion (when no cause is found) are suggested 
in place of the commonly used terms “be- 
nign" intracranial hypertension or pseudo- 
tumor cerebri to describe this disorder. 
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MODIFIED LANDOLT RINGS AND SLOAN LETTERS IN 
ADULT VISUAL ACUITY SCREENING 


PETER M. HorrANp, M.D., AND WILLIAM V. Banks, M.D. 
Baltimore, Maryland 


A major problem involved in the develop- 
ment of a visual acuity screening program 
for adults is the selection of test targets 
which have been adequately standardized 
with those in common use. The broken ring 
of Landolt was introduced in 1889? and 
adopted as the standard test object by the 
International Ophthalmological 
Congress in Naples in 1909.3 The Committee 
on Optics and Visual Physiology of the 
American Medical Association recognized 
the problem of standardization in 1930 when 
they demanded that all test letters for visual 
acuity be based on comparison with the stan- 
dard test—the Landolt ring. Aware that the 
Snellen letters were not of equal difficulty in 
recognition, in 1951 Sloan? proposed the 


. choice of 10 familiar sans serif letters of 


nearly equal legibility. In 1952, Sloan, Row- 
land and Altman? presented 10 such letters 
that had vertical, horizontal, and oblique con- 
tours. This assured that blurring in any one 
axis would impair recognition of the letter. 
The Snellen principle was adhered to in their 
design in that the height and width of the let- 
ters was five times the width of the strokes. 


à Sloan and her associates showed that the 


Sloan letters yielded scores which were com- 
parable to those achieved with Landolt rings. 
This study was done with a vision testing de- 
vice which simulated the optical distance by 
means of a system of lenses. 

Those involved in the development of vi- 
sion screening programs assumed that test- 
ing with Landolt rings or Sloan letters 
would yield approximately equal numbers of 
"abnormals." This paper reports the signifi- 
cant difference in scores and numbers of 
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search, United States Public Health Service Hospi- 
tal, Baltimore, Maryland. 

Reprint requests to Peter M. Holland, M.D., 14 
West Cold Spring Lane, Baltimore, Maryland 
21210. 


983 


"abnormals" generated by testing with com- 
mercially available Sloan letter and modified 
Landolt ring slides in a vision testing device. 
The testing of monocular vision with the 
modified Landolt rings under conditions of 
binocular seeing is also reported. 


MATERIALS AND METHODS 


Among the patients who appeared for rou- 
tine multiphasic health testing at the Balti- 
more Public Health Service Hospital two 
groups were formed, each consisting of 100 
patients, and all were tested on a Titmus 
(T/O) Vision Tester. This is a stereoscopic 
instrument that tests far vision at an optical 
distance of 20 feet through the interposition 
of lenses. Near vision is tested at 14 inches 
without the interposition of lenses. Far vision 
is tested at 15 degrees below the horizontal 
plane, and near vision at approximately 45 
degrees below the horizontal. The targets are 
reproduced on slides. Patients who wore cor- 
rective lenses for near and far vision were 
allowed to wear them for that particular test. 
All testing was done by paramedical per- 
sonnel skilled in health evaluation testing. 

Both groups were tested with the modified 
Landolt ring slides, and with the Sloan letter 
slides. Tests were administered in the 
following order: Landolt-far, Sloan-far, 
Landolt-near, Sloan-near. Right eye was 
tested before left in each case. The modified 
Landolt ring slide contains a group of dia- 
mond-shaped borders each containing four 
rings. Three of the rings have a break in an 
oblique axes. The patient is asked to name 
the position of the ring without the break. 
The examination on the modified Landolt 
rings continues until the patient misses two 
consecutive answers, The maximum allow- 
able number of errors per visual acuity level 
on the Sloan letter slides 1s dependent on the 
number of letters at that level (Table 1). 
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TABLE 1 


SLOAN LETTER CHARTS 


Acuity Level 





No. No. Errors 

F Letters Allowed 

"ar Near 
20/200 14/140 1 0 
20/100 14/70 2 0 
20/70 14/49 4 1 
20/50 14/35 5 1 
20/40 14/28 6 2 
20/30 14/21 7 2 
20/25 14/17.5 7 2 
20/20 14/14 8 3 





Both the modified Landolt ring And Sloan 
letter slides have different target. for far 
and near, as well as left and right sve. There 
are 10 acuity levels for the modified Landolt 
ring slides and eight for the Sican letter 
slides between 20/20-20/200, anc similarly 
for 14/14-14/140. No patient was tested to a 
visual acuity better than 20/20 or | 1/14. 
Both groups of patients had monecular 
acuity with the Sloan letter slides tested with 
occlusion of the non-tested eye. The first 
group of patients had monocular amity with 
the modified Landolt ring slides tested under 
conditions of binocular vision. This was ac- 
complished by providing the non--sted eye 
with only the group of diamond-skeped bor- 
ders. (The slides are sold this way commer- 
cially, and this is the procedure recom- 
mended by the manufacturer.) This group is 
designated A. The second group of patients 
had monocular vision with the mod. ied Lan- 
dolt ring slides tested with occlusicn of the 
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non-tested eye. This group is designated B. 
Fo- purposes of data, each eye was consid- 
ere] individually—thus there are 200 eyes 
per group. 

Each group was composed of approxi- 
mately equal numbers of men and women. 
The average age of group A was 41 years 
and of group B, 38 years. Since these groups 
are essentially equivalent in their makeup, 
the scores for the Sloan letter slides were 
combined for purposes of computing mean, 
median, and standard deviation. 

For purposes of calculating the McNemar ` 
adaptations of the chi-square’ the following 
were considered abnormal: far-20/30 or 
worse, near-14/35 or worse. Thesg are the 
values currently used in the multiphasic 
health testing center. The reason for 14/35 
rather than 14/21 is that this is essentially a 
test for presbyopia, and 14/35 is equivalent 
to the size of type used in newspapers. 


RESULTS 


The mean far visual acuity scores (Table 
2) expressed in decimal notation, are 0.91 
for Sloan letters, 0.82 for the Landolt B 
(monocular vision) and 0.76 for the Landolt 
A (binocular vision). As visual acuity scores 
do not represent equal interval data, the me- 
dian scores are probably of greater value 
than the mean scores in describing the cen- 
tral tendency of the data. The median scores * 
are 1.00, 0.91 and 0.80, respectively. 

Mean and median near visual acuity 
scores (Table 2) follow the identical trend, 
with the Sloan letter slides yielding the best 


TABLE 2 


STATISTMAL ANALYSIS-DECIMAL NOTATION 


———————————— M Sa oowowanmwm=—=™—-" 








Far Vision Near Vision 
Landolt A Landolt B Slcan Landolt A Landolt B Sloan 
No. eyes 200 200 400 200 200 400 
Mean .16 .82 Ol 17 .82 .92 
Standard deviation 36 .24 .19 her .23 .18 
Median . 80 .91 1.60 .87 .87 1.00 


BEENDEN MM 111 


Correlation Coefficients: Sloan vs Lanóclt B 
Far 0.71 
Near 0.73 
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visual acuity scores and Landolt A the 
worst. 

. The correlation coefficients between Lan- 
dolt B and Sloan targets are 0.71 for far vi- 
sion and 0.73 for near. 

' There is a higher percentage of individu- 
als reaching a particular acuity level on the 
Sloan targets than on the Landolt B targets 
for both near and far vision (Tables 3 and 
4). Similarly, there is a greater cumulative 
relative frequency for the Landolt-B case 
than for the Landolt-A case at all acuity lev- 
els. 

If a score of 20/30 or worse for far vi- 
sion and 14/35 or worse for near are consid- 
ered abnormal, the referral rates would be as 
in Table 5. 

The McNemar adaptation of the chi- 
square (Tables 6 and 7) indicates that the 
probability of our observing a difference as 
great as that noted between the Landolt A 
and Sloan, and between the Landolt B and 
Sloan values, both near and far, due to chance 
alone, is less than 0.001. 


DISCUSSION 


In the report of Sloan, Rowland, and Alt- 
man, comparing visual acuity achieved with 
Sloan letters with that achieved with Landolt 
rings, the product moment correlation was 
found to be 0.90. It should be noted that 
their study was done using the classic Lan- 


TABLE 3 


CUMULATIVE RELATIVE FREQUENCY DISTRIBUTION 
OF FAR VISUAL ACUITY SCORES* 





TNT Landolt Sloan 

Range " B A B 
20/20 .0-29.0 0.60 0.72 0.85 0.88 
20/30.0—39 .9 0.80 0.85 0.89 0.94 
20/40.0—49.9 0.84 0.88 0.94 0.96 
20/50 .0-69 .9 0.91 0.92 0.97 0.98 
20/70.0—99 .9 0.96 0.94 0.98 0.99 
20/100.0-199.9 0.98 0.99 0.98 0.99 
20/200.00r worse 1.00 1.00 1.00 1.00 
No. of eyes 200 200 200 200 





* Decimal figures represent the proportion of eyes 


with this or better visual acuity. 
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TABLE 4 


CUMULATIVE RELATIVE FREQUENCY DISTRIBUTION 
OF NEAR VISUAL ACUITY SCORES* 


E sibus Landolt Sloan 7 

Range A B A B 
14/14.0-20.9 0.75 0.84 0.84 0.91 
14/21.0-27.9 0.81 0.88 0.91 0.96 
14/28.0-34.9 0.84 0.90 0.93 0.97 
14/35 .0-69 .9 0.91 0.94 0.99 0.99 
14/70 .0-139 .9 0.96 0.97 0.99 0.99 
14/140.00r worse 1.00 1.00 1.00 1.00 
No. of eyes 200 200 200 200 


* Decimal figures represent the proportion of eyes 
with this or better visual acuity. 


dolt rings. The target was composed of rows 
of rings with breaks in the horizontal and 
vertical axes. The patient was required to 
name the position of the break in the ring. 
The modified Landolt rings used in the pres- 
ent study have breaks in the oblique axes. 
This should yield better scores, as most as- 
tigmatisms are on the horizontal and vertical 
axes. The product moment correlation be- 
tween the modified Landolt rings adminis- 
tered in the mode which yielded the best acu- 
ity scores ( Landolt-B), and the Sloan letters 
at far is 0.71. The problem with the modified 
Landolt rings appears to lie in the task of 
comparison and selection of the unbroken 
ring. 

Comparison of the product moment corre- 
lation of 0.90 with that of 0.71 does not do 
justice to the importance of the difference in 
scores obtained with the classical Landolt 
ring and the modified Landolt ring when 
compared with Sloan letters. Of greater sig- 


TABLE 5 
PERCENT OF PATIENTS REFERRED AS ABNORMAL* 


— 


Landolt 
Sloan 
A B 
Far 40 28 12-15 
Near 25 16 9-16 


* Abnormal is defined as 20/30 or worse for far 
vision and 14/35 or worse for near. 
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TABLE 6 : 
Fak VISUAL ACUITY—MCNEMAR TEST 




















Landolt A 
Totals 
Normal* Abnormal f 
Normal 118 52 170 
Sloan A Abnermal 1 29 30 
Totals 119 81 200 
X,?=47.11 
p «0.001 
Landolt B 
Totals 
Normal Abnormal 
Normal 141 36 177 
Sloan B Abnormal 2 21 23 
— — . 
Totals 143 SY 200 
Xr? = 28 ° 61 
p «0.001 


* Normal = Better than 20/30. 
TAbnormal = 20/30 or worse. 


nificance is the issue of referml levels. The 
practical benefit to an individual participat- 
ing in a screening program is limited to 


be missed. Once this has been accomplished, , 
changes toward better visual acuity levels 
ean be made based on the facilities available 


those designated abnormal who are able tu 
obtain follow-up care. Reasonable referral 
levels are set so that serious d sease will not 


‘or follow-up. If the modified Landolt rings 
and Sloan letters are used in a testing device, 
different standards of referral should be set 


TABLE 7 è 
NEAR VISUAL ACUITY—MCNEMAR TEST 


Landolt B 


Nozmal 
Sloan A Abrermal 
Totals 
X= 16.06 
p<0.001 
Normal 
Sloan B Abaormal 
Totals 
X, =13.07 
p«0.001 


*Normal = Better than 14/35. 
tAbnormal = 14/35 or worse. 


Landolt A $ . 
Totals 
Normal* Abnormal] 
168 18 186 
0 14 14 
168 32 200 
Totals 
Normal* Abnormalt 
180 15 195 
0 5 5 
180 20 200 
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for-the different targets. If it were decided 
to refer approximately 1596 of those adults 
screened for far visual acuity, the referral 
level for Landolt-A would be 20/50 or 
worse, Landolt-B 20/40 or worse, and Sloan 
20/30 or worse. This provides referral levels 
which are reasonable in terms of not missing 
pathology. Also our follow-up facilities are 
capable of handling the number of follow-ups 
generated. 

There certainly are reasons to continue to 
use the Landolt rings. It is a good test for 
iliterates and those who speak a foreign lan- 
guage. The problem with the modified Lan- 
dolt rings in these situations is that it is diffi- 
cult to explain the concept of the test to 
those indivitluals, 

Because of suppression, the acuity of the 
nondominant eye will be worse when monoc- 
ular vision is tested under conditions of bin- 
ocular seeing. Cook? identified the ability to 
overcome the effect of suppression as "resis- 
tance to interference." He noted that this 
was one of the functions of a visual acuity 
test which was “not pertinent to the function 
they attempt to measure." This is demon- 
strated by the fact that Landolt-B acuity is 
better than Landolt-A. There is no reason to 
test monocular vision under conditions of 
binocular vision, as it is a poor test of mon- 
ocular vision, and a poor test of binocular vi- 
sion. 

The modified Landolt ring targets used 
for testing in this study were those which 
are commercially available. The tests were 
administered as suggested by the manufac- 
turer. This should serve once again to make 
the medical community aware of the fact 
that there is inadequate control over the pro- 
duction of medical devices. We, as physi- 
cians, must evaluate testing devices in our 
own practices and clinics for quality control. 


SUMMARY 


Visual acuity scores of adults obtained 
with commercially available Sloan letters 
were better than those obtained with modi- 
ied Landolt rings in a vision testing device 
ased in a screening program. Scores with the 
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Landolt rings were poorer when monocular 
vision was tested under conditions of binoc- 
ular seeing. The number of "abnormals" re- 
ferred from a screening program should be 
no greater than community resources avail- 
able to provide follow-up can handle. The re- 
ferral level must be set so that no serious pa- 
thology is missed. In order to refer equal 
numbers of patients with the two types of 
targets different levels of referral must be 
used. To refer 1596 of those adults tested 
for far visual acuity, referral levels should 
be 20/50 or worse for modified Landolt 
rings testing monocular vision under condi- 
tions of binocular seeing, 20/40 or worse for 
modified Landolt rings testing monocular vi- 
sion with occlusion of the nontested eye, and 
20/30 or worse for Sloan letters. As testing 
binocular vision under conditions of monoc- 
ular seeing is a poor test of binocular vision 
and lowers the level of monocular acuity, 
there is reason to discontinue the use of this 
test in this fashion, 
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LOCALIZATION OF THE HUMAN VISUAL EVOKED RESPONSE " 


EARLY COMPONENTS SPECIFIC TO VISUAL STIMULATION 


ZENJU NAKAMUE:, M.D., AND WILLIAM R. BrersporF, PH.D. 
Columbus, Ohio 


The objectives of this study were to iden- 
tify components of the human visual evoked 
response (VER) most directly »elated to vis- 
ual stimulation and to localize their origin by 
scalp recording. The approack used was to 
study differences in the visux evoked re- 
sponse to stimulation of varicus regions of 
the visual field. Early attempts =t analyses of 
this type showed a greater correlation with 
handedness of the subject than with stimula- 
tion of sectors of the visual fie 4.^? More re- 
cently however, reports show g correlation 
of spatial visual stimulation wi h changes in 
the VER have appeared.?^* These reports 
dealt with relatively long latency components 
of the VER. Ciganek? has analyzed the 
VER into a primary response? having the 
characteristics of a specific va ual response 
and a secondary response with he character- 
istics of a nonspecific discharge. This analy- 
sis has received support from studies com- 
paring recordings at scalp and cortex and 
after removal of visual cortex. In the pres- 
ent stidy, attention was paid specifically to 
early components of the VER (before 100 
msec) in relation to stimulatior of the lateral 
visual half-fields. 

As expected from the anatemy of the vis- 
ual pathways, the maximum visual evoked 
responses occur in the occipral area. The 
distribution of the VER, how=ver, is report- 
edly widespread over the sc p.57? In this 
study, detailed spatio-temperal mapping 
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across the scalp has been carried out of the 
early and later VER components in response 
to full-field and half-field stimulation, 


METHOD 


To avoid contamination of the response by 
rod functioning, and to minimize the effects 
of scattered light, the VER was recorded by 
stimulation in a uniformly light-adapted con- 
dition of the retina. A hemisphere one meter 
in diameter provided high-lumiifance white 
light adaptation at a level of 100 ft-L. The 
subject was positioned at the center of the 
hemisphere with a head and chin rest 50 cm 
from the stimulus light. An aperture (15-de- 
gree visual angle) in the hemisphere in front 
of the subject admitted light from a xenon, 
flash lamp and reflector (Grass photic stimu- 
lator). One half of the aperture could be oc- 
cluded with a white cardboard mask, pre- 
senting to the subject a half disk 15 degrees 
vertical by 7.5 degrees horizontal, extending 
to the right or left in his visual field. The ap- 
erture was backed by a red glass filtef 
( Corning 2412) and a diffusing ground glass 
in front of the flash lamp. The photic, stimu- 
lator was enclosed in a sound-shielded box to 
reduce the click attendant on the light flash. 
Masking noise provided by a ventilating fan 
on the shielded recording room made the 
clicks inaudible to the subject. 

Standard EEG electrodes (5 mm in diam- 
eter) of the chlorided silver type were at- 
tached to the scalp with electrode cream 
following the International 10-20 EEG sys- 
tem with interpolations." Monopolar re- 
cording was used with linked ear lobes as the 
common reference. Amplification was by 
differential a-c amplifiers with a band pass 
of 0.2 to 50 Hz. Nine channels were re- 
corded simultaneously with a four-channel 
signal averager (Fabri-Tek 1052) and an 
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Fig. 1 (Nakamura and Biersdorf). Visual evoked responses (VER) from four electrode positions (Ps, 
Pz, Ps, Oz) on subject C, right eye. Top VER is full disk, next down is right half-field (solid line) and left 
half-field (dotted line). Bottom VER is control, with light covered. VER components are labeled at P, 
position (LAT. is latency). A positive potential at the labeled electrode is an upward deflection in all figures. 


FM tape recorder. Responses were displayed 
on an x-y recorder. For contour mapping, 
mine channels were recorded twice, The area 
covered by the first recording covered elec- 
trode positions clustered around O,. The 
second recording covered electrode positions 
on the periphery of the first, with one posi- 
tion repeated for reliability. When neces- 
sary, a third recording covered positions in 
the central and frontal scalp regions. Three 
responses were recorded and averaged from 
each area. The experiment was performed 
on six normal subjects with corrected or un- 
corrected vision of 20/20. 

Stimulation consisted of the red stimulus 
light flashing at a rate of 3.3 H, for a sum- 
mation of 256 flashes. The photic stimulator 
intensity was maintained at a constant mod- 
erate level (1-4). Stimulation was monocu- 


lar, with the other eye covered by an opaque 
black eye patch. For full disk stimulation, 
fixation was on a black dot at the center of 
the disk. For half-field stimulation, fixation 
was on a black dot at the center of the verti- 
cal edge of the stimulus. 


RESULTS 


Visual evoked responses ( Fig. 1) were ob- 
tained from three kinds of stimuli: full disk, 
left and right half-field stimulation, from 
four representative electrode positions (Ps, 
P,, P,, and O,). The waveform of the VER 
obtained in the parietal area (Ps, Py, P,) is 
apparently more complex than that from the 
occipital pole, with earlier components found 
in the former. Components have been labeled 
at P, beginning with a negative component 
I at 54 msec, with successively alternating 
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TABLE 1 $ 
LATENCIES OF VER COMPONENTS TO FULL-DISK STIMULATION 
Subject 
and Latency I II ITI IV V 
Eye 
fe. 
RE 39 54 74 96 112 149 
LE 35 54 74 96 LES 144 
Z: 
RE 26 47 65 102 120 149 
LE 30 47 63 102 116 144 
R: 
RE 19 47 70 94 105 127 
LE 20 44 65 86 95 127 
M: 
RE 23 47 70 86 102 130 
LE 23 47 70 9] 102 135 
K: 
RE 24 40 69 103 117 139 
LE 24 48 72 110 124 * 146 
B: 

RE 33 47 70 85 100 133 
LE 35 47 58 88 100 135 
Mean 21. 47.4 68.3 94.9 109.0 138.1 

9.47 4.73 8.07 9.41 8.13 


Sx 6.58 








polarities; II at 74 msec, III at 96 msec, IV 
at 114 msec, and V at 146 msec Mean laten- 
cies of these components at P, for both eyes 
of all six subjects are presented in Table 1 
for full disk stimulation. As can be seen, com- 
ponent II is quite reliable, havi ag the lowest 
variance in latency of any consponent, 

For right half-field stimulatioa, component 
II is larger over the anatomically correspond- 
ing left cerebral hemisphere at P, than over 
the right (P4). In contrast, component II is 
clearly larger over the right hemisphere for 
left half-field stimulation. This same rela- 
tionship held for the three early components 
I, IT, and IIT. Sometimes the polarity of the 
component was even reversed over the non- 
corresponding hemisphere. Co trol experi- 
ments show that these VER’s are not arti- 
facts of eye movements or reference elec- 
trode position.?? 

The latencies of the VER components 
measured at P, for the full disk stimulus, at 
P, for right half-field and at P, for left half- 
field stimulation were used as criteria for 
drawing potential contour maps of each com- 
ponent. The amplitude of eac1 component 


was measured from the preceding component 
at these criterion latencies. 

Contour maps were made for each compo- 
nent to the three types of stimuli for the 
right eye of the same subject (Fig. 2). For 
the full-disk stimulus, the location of the 
maximum potential differs from one compo- 
nent to the next. The focus starts near P 
for component I then shifts clockwise tem- 
porally. As far as the early three componente 
are concerned, their potential maxima occur 
in the parietal area with a zero crossing near 
the occipital pole and a polarity reversal be- 
low. The focus of the latter is not found in 
detail because of contamination from neck 
muscle potentials. 

For half-field stimulation, the foci of the 
three early components (I, II, and III) are 
located over the hemisphere anatomically 
corresponding. When the left half-field is 
stimulated, the focus is over the parietal area 
of the right hemisphere. The zero line occurs 
near the occipital pole, and a reverse polarity 
maximum occurs in the left hemisphere op- 
oosite or below the inion. The opposite re- 
sults obtain for stimulation of the right half- 
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Fig. 2 (Nakamura and Biersdorf). Potential contour maps on posterior scalp for first five VER com- 
ponents. Subject C, right eye stimulation for full disk, right and left half-fields. Positive maxima are occi- 
pital or parietal with zero line dotted. Electrode location at the bottom midline is the inion. Moving up are 
electrodes at 10% distance (O;), 20%, 30% (P.), and 50% (C,). Moving left horizontally from O; are 
electrodes at 15% distance, 30% (Ts), and 50% (T3). Also shown in the upper left quadrants are electrodes 
P and Q. Directly below the first electrode to the left of O, is one on line horizontally with the inion. 
Similar positions are recorded on the right hemisphere (even-numbered). Contour lines for component I are 
spaced every 0.5 uv, for component II, IV, and V at 1.0 uv, and component III at 2.0 uv. 


field. These results appear to hold for com- 
ponent I, but it is quite small under these 
conditions, and is more variable than compo- 
nents II and IIT. The later components IV 
and V did not have this relation to the side of 
the visual field stimulated, and very often 
were localized near the midline. Similar re- 


sults were found for stimulation of either the 
right or left eyes. 

VER waveform variability was found in 
five subjects under these experimental condi- 
tions (Fig. 3). Although intersubject varia- 
bility is present, component II is clearly visi- 
ble in all five subjects at position P, for full- 
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Fig. 3 (Nakamura and Biersdorf). X ER’s from five subjects, right eyes, for full-disk, right and left half- 
field stimulation. For full-disk, electrole position is P}. For half-fields, positions are Ps (solid line) and 


P, (dotted line). 


disk stimulation. For half-field -timulation 
also, the contrast between the two hemi- 
spheres in component II for the two half- 
field stimuli is clearly present. 

Potential contour maps on the ‘our addi- 
tional subjects for component 1I :m response 
to half-field stimulation are presented in 
ligure 4. The similarity to the ma»s of sub- 
ject C ( Fig. 2) is evident, as is also the indi- 
vidual variability. Variability occurred in the 
position of the zero lines, the locaton of the 
positive and negative voltage maxima, and 
the resulting potential distribution axes. This 
axis was usually tilted with the norizontal, 
perhaps 30 to 60 degrees or more. The same 
relationship of the positive potentia maxima 
to the corresponding hemisphere, however, 
occurred in all subjects even though this 


mcxima might occur from the parietal to the 
frontal area. The contour maps for sf{imula- 
tion of the right or left eyes for each subject 
were very similar. 

Contour maps for the full-disk stimulus 
we-e also variable between subjects. In gen- 
eral, the potential maxima of the early com- 
porents was located in parietal to central 
areis, while the maxima of the later compo- 
nents were located more posteriorly. The 
axis of the distributions were nearly sagittal, 
but might be tilted slightly to one side or the 
other. Similar results held for the right and 
left eves. 


DISCUSSION 


The study of localization of the VER is 
complicated by several factors. One of these 
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Fig. 4 (Nakamura and Biersdorf ). Potential contour maps on posterior scalp from four subjects, right 
eyes, for right and left half-field stimulation. Maps are of component II with contour lines every 1.0 nv. 
The positive maxima occur forward with the zero line dotted. Electrode positions are the same as in Figure 2. 


is the accessibility of various cortical areas 
to scalp recording. The macula, occupying a 
small area of the retina, is projected to a 
comparatively larger area of the cortex than 
is the extramacular retina. In addition, the 
macula is represented at the occipital pole 
while the extramacular retina is within the 
cortex along the calcarine fissure. Thus from 
anatomical considerations it might be ex- 


pected that scalp potentials would be domi- 
nated by macular functioning. This is indeed 
true, although a number of investigators 
have recorded VER potentials to extramacu- 
lar stimulation. ?13-15 

The anatomical pathways to higher visual 
centers of man involve the semi-decussation 
of the optic nerve fibers. The fibers from 
each nasal half-retina cross at the chiasma 
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and run to the contralateral cerebral hemi- 
sphere while the fibers from the temporal 
retina run to the ipsilateral henisphere. 
Therefore, a stimulus light presented to one 
lateral half of the visual field will de trans- 
mitted by the lens of the eye to the contralat- 
eral half-retina and the excitation will pro- 
ceed to the contralateral cerebral heraisphere. 
The results of this experiment «ith half- 
field stimulation show clearly that c«mponent 
II is maximally positive in the he nisphere 
receiving the primary projection pathways 
and smaller or negative in the otber hemi- 
sphere. Indeed, the contour maps c: the sev- 
eral components measured indicate that the 
three early components I, II, III : peaks at 
47, 68, 95 msec) are localized in the correct 
hemisphere, while the later compeaents are 
not so specifically localized. These three 
early components are thus considered 
"specific" to local visual stimulatiem and are 
related to what early workers have -alled the 
primary response of the VER.** Although 
the techniques are different, the present com- 
ponents I, IT, and III probably e rrespond 
to Ciganek’s IT, IIT, and IV. An e: rlier com- 
ponent corresponding to Ciganek's compo- 
nent I was not reliably detectec with the 
present technique. The detailed distribution 
for these early components for right half- 
field stimulation indicates a potertial maxi- 
mum in the contralateral parietal area (Ps) 
with a reverse polarity maximum located ip- 
silaterally below and to the right o: the inion. 
The axis of this potential distribution 
crosses near the occipital pole. Tle axis is 
not horizontal, but tilted 30 to #0 degrees 
with horizontal. For stimulation of the left 
half of the visual field, the axis of the poten- 
tial distribution shifts oppositely with the 
potential maximum now locatec symmet- 
rically in the right parietal area (near P4). 
The question of intersubjective variability 
is always prominent with the VER. The 
present results are no exception Potential 
contour maps were obtained on sx normal 
subjects. Component II, the large:t and most 
prominent among the three ea:ly compo- 
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nents, was easily identified in some cases, 
but dentified only with difficulty in others. 
The axis and gradient of the potential distri- 
butions for hemi-retinal stimulation varied 
between subjects. For some cases the max- 
ima were in the parietal area (P, Ps), while 
in others the maxima occured farther for- 
ward in the central or precentral areas. The 
temporal shift of component loci over the 
scalp to full-field stimulation also varied be- 
tween subjects, The qualitative results de- 
scribed held for all subjects, although the 
mos: detailed data was obtained from subject 
C, who showed large and distinct early com- 
ponents. 

Several previous researchers have studied 
visual evoked responses in normal subjects 
by literal half-field stimulation. Early work 
by Gastaut and Regis!'? appeared to find 
maximum potentials over the non-corre- 
spomding hemisphere. The explanation for 
these results can be seen in Figure 1, where 
the response at O, is of relatively simple 
waveform with the salient peaks N, and P4." 
If amplitudes are measured between N, and 
P,, the maximum potentials may appear lo- 
calized over the wrong hemisphere. The re- 
spomse waveform is actually more complex 
thar. this, however, as can be seen at P, or 
late-ally over the hemispheres. Two distinct 
positive peaks are present (labeled II and 
IV) with respective preceding negative po- - 
tentials (I and III). If amplitudes are mea- 
sured peak-to-peak at these latencies, we find 
the earlier potentials are localized over the 
correct hemispheres for half-field stimula- 
tion. The explanation for the prior erroneous 
conclusion is that these early potentials tend 
to pass through zero potential on a phase re- 
versal near O, and hence are unnoticed. 

Normal subjects were studied by Leh- 
maan and associates,'® who failed to find lo- 
calization for hemi-retinal stimulation in a 
dark room situation. They attributed this 
failure to stray light. In light-adapted exper- 
iments, some evidence for differences with 
hemiretinal stimulation was found by Eason 
anc White.1® Larger differences were re- 
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ported by Schreinemachers and Henkes,? 
also using small-spot stimuli. Recently, Cobb 
and Morton? have reported half-field differ- 
ences for patterned stimulation. All of these 
studies have dealt with relatively long la- 
tency components of the VER. Insufficient 
electrode positions were used to compare 
with the potential distributions of the early 
components in this experiment. 

Clinical studies on hemianopic patients 
support the interpretation that these localized 
evoked potentials result from the simulation 
of visual half-fields. Vaughan and associates? 
tested patients with full-field stimulation 
and found early components, peaking at 45 
and 70 msec, to be reduced or missing over 
the affécted hemisphere, Vaughan" sug- 
gested that these early components were a 
product of stimulation of the geniculo-calca- 
rine pathways. Kooi and associates?! found 
early EP components (peaking at 46, 72, 
and 93 msec) to be lengthened in latency 
over the affected hemisphere in hemianopes 
in response to full field stimulation. Regan 
and Heron? have also reported left-right 
amplitude differences on a homonymous 
hemianope with high frequency sinusoidal 
stimulation. 

Lehmann and associates!? recorded VERs 
at many electrode positions on a rare case of 
bitemporal hemianopia with a split chiasm. 
. Stimulation of one eye produced a maxi- 
mum-amplitude VER localized 3 cm from 
the midline and 6 cm above the inion on the 
ipsilateral hemisphere, Despite the difference 
in subjects and waveforms, it is interesting 
to compare their localization with ours. 
Their maximum potential was located in ap- 
proximately the same position as the present 
results. Whether the axis of their distribu- 
tion would be similar to the present results is 
unknown, as all their electrode positions 
were 3 cm or more above the inion. 

The interpretation for the sources of the 
potentials found in this experiment can be 
sought by means of dipole models.23-25 This 
assumes that the source can be represented 
by an equivalent dipole generator imbedded 


VISUAL EVOKED RESPONSE 95 


in a finite homogeneous spherical volume 
conductor. Although the amplitude and 
sharpness of the potential distribution is 
changed by assumptions of multiple shells 
representing the brain coverings, the basic 
shape of the potential distribution remains 
similar for a simple dipole generator.” Two 
different dipole models appear as possibili- 
ties to fit the potential distributions for the 
present (e.g., component IT) data from half- 
field stimulation. The first model requires a 
single dipole approximately tangential to the 
brain surface below the occipital pole. The 
second model requires two radially oriented 
dipoles, one surface positive in the parietal 
area of the corresponding hemisphere, and 
one surface negative opposite the inion in 
the non-correspondng hemisphere. Both 
models can predict the potential maximum in 
the parietal area and a potential near zero at 
the occipital pole. The first model implies 
that these early VER components are gener- 
ated in primary visual cortex, while the sec- 
ond model implies that these potentials are 
generated in secondary visual areas, The 
present data appear insufficient to decide be- 
tween these possibilities. One model for the 
generation of the VER in the primary visual 
area has been proposed by Vaughan (cited in 
MacKay?’). 

For full-field (15-degree disk) stimulation, 
the three early VER components were found 
to reach their maxima in the midline parietal 
area. In this case also, an equivalent tangen- 
tial dipole near O, provides a possible model 
for the excitation. The orientation of this di- 
pole is approximately along the anterior-pos- 
terior axis although it may be tipped some- 
what to one side. Individual differences, 
from both full-disk and half-field stimulation, 
can be represented by tilt of the dipole axis, 
with respect both to horizontal and to the 
brain surface. 

Previous localization research for large 
area centrally-fixated stimulation has been 
performed by several investigators. Mon- 
nier? reported phase reversals in the VER 
with bipolar recording above and below the 
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inion. Cobb and Dawson?? reported phase re- 
versals in bipolar recording in an anterior- 
posterior direction at a point 3 to 6 em above 
the inion for a potential peaking near 70 
msec. They also reported phase reversals in 
the lateral direction for the same component. 
On the other hand, Gastaut and associates? 
found a phase reversal in the antcrior-pos- 
terior direction near the occipital pole with 
monopolar recording. Thus, there is consid- 
erable variance in results between investiga- 
tors. It was also found true in the present ex- 
periment that there was greater variability 
between subjects for large area stimulation 
than for half-field stimulation. Recent re- 
search on a foveal-sized stimulus centrally 
fixated by Bourne and associates?" shows a 
shift in localization for successive compo- 
nents of the VER similar to the present full- 
disk results. 

A variety of electrode positions have been 
used both in research and on clinical testing 
of hemianopic patients, Based on the present 
results, the usual P,-inion bipolar placement 
is quite good for recording the early com- 
ponents from large area stimulation. For 
most subjects in the present study. the early 
components arose more from the P, position 
than from the inion. To test the present tech- 
nique out on hemianopic patients, a double 
monopolar placement from P; and P, to the 
ears would be advantageous. As an alterna- 
tive, bipolar placements from P, and P, to 
the inion could also be used. 


SUMMARY 


Visual evoked responses were recorded in 
normal subjects to full-disk (15-degree di- 
ameter) and lateral half-disk stimulation in a 
full-field light adapted situation. larly com- 
ponents of the VER, peaking at 47, 68, and 
95 msec, were found to be maximal over the 
cerebral hemisphere corresponding to the 
half-field stimulated. From 17 electrode po- 
sitions on the posterior scalp, detailed poten- 
tial contour maps were plotted for each com- 
ponent. The maximum focus for the three 
early components occurred in the parietal to 
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central area of the corresponding hemisphere" 
with a potential near zero at the occipital 
pole. While early components of the VER 
were thus specific to the lateral half-field 
stimulated, this was not true for later com- 
ponents, Results were similar for either 
right or left eyes. 


ACKNOWLEDGMENT 


We thank William R. Bell for his technical assis- 
tance. 


REFERENCES 


1. Freedman, N. L.: Bilateral differences in the 
humzn occipital electroencephalogram with unilat- 
eral photic driving. Science 142 :598, 1963. 

2. Eason, R. G., Groves, P., White, C. T., and 
Odea, D.: Evoked cortical potentials: Rflation to 
visual field and handedness. Science 156 :1643, 1967. 

3. Schreinemachers, H. P., and Henkes, H. E.: 
Reletion between localized retinal stimuli and the 
visual evoked response in man. Ophthalmologica 
155 17, 1968. 

4. Halliday, A. M., and Michael, W. F.: Changes 
in pattern-evoked responses in man associated with 
the vertical and horizontal meridians of the visual 
fielc. J. Physiol. 208 :499, 1970. 

5. Cobb, W. A., and Morton, H. B.: Evoked po- 
tentials from the human scalp to visual half-field 
stimulation. J. Physiol. 208 :39-P, 1970. 

6 Ciganek, L.: The EEG response (evoked po- 
tential) to light stimulus in man. Electroenceph. 
clin. Neurophysiol. 13:165, 1961. 

7 Corletto, F. Gentilomo, A., Rosadini, G., 
Rossi, G. F., and Zattoni, J.: Visual evoked poten- 
tials as recorded from the scalp and from the visual 
cortex before and after surgical removal of the oc- 
ciprtal pole in man. Electroenceph. clin. Neurophy- 
siol 22:378, 1967. 

& Remond, A.: Level of organization of evoked 
responses in man. Ann. New York Acad. Sci. 112: 
143, 1964. 

G Gastaut, H. A. Beek, E, Faidherbe, p 
Franck, G., Fressy, J., Remond, A., Smith, C., and 
Werre, P.: A transcranial chronographic and topo- 
graphic study of cerebral potentials evoked by 
phetie stimulation in man. In Morruzzi, G., Fessard, 
A., and Jasper, H. H. (eds.): Progress in Brain Re- 
seatch, vol. 1. Amsterdam, Elsevier, 1963, p. 374. 

10. Emrich, H.: Topographische Verteilung op- 
tisch evozierter Potentiale uber die Hirnrinde des 
Menschen bie Unterschiedlichen Reizen. Vis. Res. 
9 :265, 1969. 

11. Jasper, H. H.: The ten-twenty electrode sys- 
term of the International Federation. Electroenceph. 
clin. Neurophysiol. 10:371, 1958. 

:2. Biersdorf, W. R., and Nakamura, Z.: Elec- 
trcencephthalogram potentials evoked by hemi-reti- 
na! stimulation. Experientia. 27:402, 1971. 

13. Jacobson, J. H., Kawasaki, K., and Hirose, 


VOL. 72, NO. 5 


T.: The human electroretinogram and occipital po- 
tential in response to focal illumination of the ret- 
ina. Invest. Ophth. 8:545, 1969. 

14. Adams, W. L., Arden, G. B., and Behrman, 
J.: Responses of human visual cortex following ex- 
citation of peripheral retinal rods. Brit. J. Ophth. 
53:439, 1969. 

15. Armington, J. C.: Spectral sensitivity of si- 
multaneous electroretinograms and occipital re- 
sponses. In Clinical Electroretinography Vis. Res. 
Suppl. 1966, p. 225. 

16. Gastaut, H., and Regis, H.: Visual evoked 
potentials recorded transcranially in man. Sympo- 
sium on the analysis of central nervous system and 
cardiovascular data using computer methods. 
Washington, D.C., US Government Printing Office, 
1965, p. 7. 

17. Vaughan, H. G., Jr.: The perceptual and 
physiologic significance of visual evoked responses 
recorded from the scalp in man. In Clinical Elec- 
troretinography. Vis. Res. Suppl. 1966, p. 203. 

18. Lehmann, D., Kavanagh, R. N., and Fender, 
D. H.: Field studies of averaged visually evoked 
EEG potentials in a patient with a split chiasm. 
Electroenceph. clin. Neurophysiol. 26:193, 1969. 

19. Eason, R. G., and White, C. T.: Averaged oc- 
cipital responses to stimulation of sites in the nasal 
and temporal halves of the retina. Psych. Sci. 7:300, 
1967. 

20. Vaughan, H. G., Jr., Katzman, R., and Tay- 
lor, J.: Alterations of visual evoked response in the 
presence of homonymous visual defects. Electroen- 
ceph. clin. Neurophysiol. 15:737, 1963. 

21. Kooi, K. A., Güvener, A. M., and Bagchi, 
B. K.: Visual evoked responses in lesions of the 


VISUAL EVOKED RESPONSE 


997 


higher optic pathways. Neurology 15:841, 1965. 

22. Regan, D., and Heron, J. R.: Clinical investi- 
gation of lesions of the visual pathway: a new ob- 
jective technique. J. Neurol. Neurosurg. Psychiat. 
32:479, 1969. 

23. Wilson, F. N., and Bayley, R. H.: The elec- 
tric field of an eccentric dipole in a homogeneous 
spherical conducting medium. Circulation 1:84, 
1950. 

24. Frank, E.: Electric potential produced by two 
point current sources in a homogeneous conducting 
sphere. J. Appl. Phys. 23:1225, 1952. 

25. Shaw, J. C., and Roth, M.: Potential distribu- 
tion analysis I. A new technique for the analysis of 
electrophysiological phenomena. II. A theoretical 
consideration of its significance in terms of elec- 
trical field theory. Electroenceph. clin. Neurophy- 
siol. 7:273, 285, 1955. 

26. Geisler, C. D., and Gerstein, G. L.: The sur- 
face EEG in relation to its sources. Electroenceph. 
clin. Neurophysiol., 13:927, 1961. 

27. MacKay, D. M.: Evoked brain potentials as 
indicators of sensory information processing. Neu- 
rosci. Res. Prog. Bull. 7:181, 1969. 

28. Monnier, M.: Retinal, cortical and motor re- 
sponses to photic stimulation in man. J. Neurophy- 
siol. 15:469, 1952. 

29. Cobb, W. A. and Dawson, G. D.: The lateney 
and form in man of the occipital potentials evoked 
by bright flashes. J. Physiol. 152:108, 1960. 

30. Bourne, J. R., Childers, D. G., and Perry, 
N. W., Jr.: Topological characteristics of the visual 
evoked response in man. Electroenceph. Clin. Neuro- 
physiol. 30:423, 1971. 





PATHOGENESIS OF OCCLUSION OF THE CENTRAL RETINAL VESSELS" 


SOHAN SINGH HayreH#, F.R.C.S. 
Edinburgh, Scotlond 


The pathogenesis of central retinal vein 
occlusion has been a subject of great contro- 
versy since its first description by M chel’ in 
1878. The subject is of great importance, not 
only because of the common occurrence of 
retinal vascular occlusion and the marked 
visual disturbances associated with it, but 
also because a proper understandins of its 
pathogenesis may give a clue to the manage- 
ment of this condition, which has, so ‘ar, had 
a hopeless prognosis. 

M y*'* earlier experimental studies in rhe- 
sus monkeys on this subject showed that: 

1. Occlusion of the central retinal vein at 
its site of exit from the optic nerve is associ- 
ated with engorged and turgid retinal veins 
only, and w:th no other retinal dama: e. 

2. Occlusion of the central retina artery 
at its site of entry into the optic nerve pro- 
duces immediately the classic clinical picture 
of arterial ccclusion. Six to nine davs after 
the occlusion, ophthalmoscopy reveals more- 
or-less normal retinal arteries. 

3. Simultaneous occlusion of the central 
retinal artery and vein at their site o£ entry 
and exit from the optic nerve produces the 
classic clinical picture usually associated 
with so-called central retinal vein occlusion 
—1.e., retinal hemorrhages, engorged retinal 
veins, and retinal edema. 

It was concluded from these findings that 
arterial ischemia is an important factor in 
the production of the clinical picture of cen- 
tral retinal vein occlusion. Other workers? 
have expressed similar opinions. Vencus sta- 
sis retinopathy,* seen in conditions associ- 
ated with chronic arterial insufficienc- (e.g., 
in occlusion of the internal carotid artery,*-'? 
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pulseless  disease,!?!? aortic arch syn- 
drome,!'?'* ophthalmic artery insufficiency,’ 
and retinal branch arterial occlusion’) and 
resembling central retinal vein occlusion, pro- 
vides further evidence in support of this 
view. However, this conclusion excited a 
good deal of controversy because: (a) there 
was no clinical evidence to support the find- 
ing of arterial occlusion in these cases; (b) 
fluorescence fundus angiography in those 
cases with the classic clinical picture of cen- 
tral retinal vein occlusion did not show any 
arterial occlusion?^?*?! : and (c) in pure cen- 
tral retinal vein occlusion unassociated with 
hemo-rhagic retinopathy, the question of 
where the blood pumped in by the artery 
goes still remained to be answered. 

In order to explain the discrepancy be- 
tween the experimental results and the 
fluorescence fundus angiographic findings in 
patierts, I have investigated the fallacies in 
interpretation of the angiographic studies in 
retina. vascular occlusive disorders in man. 
The crucial question to be answered in the 
fluorescence angiographic studies of such 
cases s whether the inability to demonstrate 
a blocx in the retinal arteries in such studies 
is a true index of the absence of arterial 6c- 
clusion or not. The mechanism of restoration 
of flow in cases with central retinal artery 
occlus:on and the pathogenesis of the hemor- 
rhagic retinopathy associated with retinal 
vascular occlusion are discussed. 


OBSERVATIONS AND COMMENTS 
CENTEAL RETINAL ARTERY OCCLUSION 


The presence of normal retinal arterial 
circulation on fluorescence angiography may 
be thoaght to exclude the existence of a reti- 
nal arterial occlusion. The following three 
cases are presented as examples to demon- 
strate the fallacies of such a conclusion in 
many eases. 
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CASE REPORTS 


Case 1.—4A 27-year-old man was seen in the ca- 
sualty department with a four-day history of "in- 
ability to see the tip of his nose on closing the left 
eye," On examination, the visual acuities in both 
eyes were 6/5. The right eye showed keratic precip- 
itates (KPs), mild flare and a few cells in the ante- 
rior chamber ; cells in the vitreous; and evidence of 
superior temporal retinal arteriole occlusion distal 
to a patch of acute choroidal retinitis over which 
the arteriole crossed. There was retinal edema in 
the area involved. 

Fluorescence fundus angiography that day re- 
vealed an almost complete occlusion of the arteriole 
(Fig. 1-A), with only a minute trickle of fluores- 
cein beyond the block very late in the transit of the 
dye (Fig. 1-B). Interestingly, the patch of choroid- 
itis revealed by intense leakage of fluorescein was 
seen to be many times bigger than the one seen oph- 
thalmoscopically (Fig. 1-C). Thus, the ordinary 
ophthalmoscopically visible patch of choroiditis is 
just the fip of an iceberg lying underneath. 

The patient was treated with systemic corticoste- 
roids. The chorioretinitis lesion responded very well 
to this therapy. Three months after the onset of the 
trouble, when the choroiditis had completely 
cleared, fluorescence fundus angiography was re- 
peated. No block in the originally occluded arteriole 
was seen (Fig. 1-D), and a normal retinal circula- 
tion was seen in the area involved. A permanent de- 
struction of the choroid in the center of the patch 
of choroiditis was seen. 


This case shows the importance of the 
time elapsing between the onset of the arte- 
rial occlusion and the carrying out of the an- 
giographic studies. Though, at the beginning, 
the arteriole was completely occluded, later 
on a normal circulation was seen. If this pa- 
tient had not been seen for some months af- 
tes the occlusion, investigations by fluores- 
cence fundus angiography for the inferona- 
sal field defect would have shown the pres- 
ence of normal circulation, which would 
have excluded completely a diagnosis of ar- 
terial occlusion as the cause of the field de- 
fect. 

Case 2—A 58-year-old man was seen with a his- 
tory of sudden onset of defective vision in the left 
eye three days previously. On ophthalmoscopy, he 
showed a classic fundus picture of central retinal 
artery occlusion, with a cherry red spot in the mac- 
ular region and his visual acuity in that eye was 
reduced to the perception of light only. The other 
eye was perfectly normal. His blood pressure was 
230/130 mm Hg. Fluorescence fundus angiography 
that day revealed a normal dye transit, with the 


retinal arterioles starting to fill 8.5 seconds after 
the injection of fluorescein and emptying in 16-17 
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seconds after the injection. The retinal vascular 
tree, including the capillaries, filled normally 
(Fig. 2). 


Although this patient showed the classic 
clinical picture of central retinal artery oc- 
clusion, fluorescence angiography revealed a 
perfectly normal retinal circulation with no 
abnormality of any kind. The transitory 
block in the artery was most probably the re- 
sult of a spasm due to arterial hypertension. 


Case 3—A 14-year-old girl was attending the 
Eye Outpatient Department because of herpes 
zoster ophthalmicus of the left side. Her visual acu- 
ity, which had been normal despite her disease, sud- 
denly became defective in the left eye. When seen 
about 24 hours later, she had a classic clinical pic- 
ture of central retinal artery occlusion with a small 
normal area of the retina temporal to the optic disk 
because of a patent cilioretinal arteriole. Nine 
months later, fluorescence fundus angiography was 
performed. The central retinal artery of the left eye 
filled normally (Fig. 3-A), though the arterial 
phase was slightly prolonged. She showed a com- 
plete absence of the usual arteriovenous phase ( Fig. 
3B). In this eye, the small retinal veins started to 
fill only after the arterial phase was over (Fig. 3- 
B) and the venous phase was very much prolonged 
(Fig. 3-C). I have called this phenomenon "hiber- 
nation of the blood in the retina," because in be- 
tween the arterial and the venous phase the blood hi- 
bernates somewhere in the retina to emerge slowly 
and fill the veins gradually. Cilioretinal anastomoses 
were prominent on the disk and peripapillary retina 
(Fig. 3-A). 

This patient also showed a normal arterial filling 
in spite of having had an undisputed central retinal 
artery occlusion nine months previously. 


From these three examples, and based 
upon the findings of the studies in which 
these cases were investigated, it could be 
concluded that in fluorescence fundus angi- 
ography the presence of a normal retinal cir- 
culation by no means excludes the previous 
occurrence of a retinal arterial occlusion. A 
review of the fluorescence fundus angio- 
graphic studies in retinal arterial occlusion 
reported in the literature confirms this con- 
clusion,?^?* although not much significance 
seems to have been attached to this observa- 
tion. Thus, in central retinal artery occlu- 
sion, a few hours or days after the onset of 
the occlusion, circulation is almost always 
seen on fluorescence fundus angiography; 
the amount of flow increases with the pas- 
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Fig. 1 (Hayreh). Fluorescence fundus angiograms in a 27-year-old man with occlusion of superior 
temporal artery secondary to a patch of «cute choroidoretimtis. Views (A), (B) and (C) were taken 
four days after the occlusion, and (D) three months after the occlusion. (A) Arteriovenous phase, show- 
ing occlusion of superior temporal artery «nd the area supplied by it. The nonfluorescent area at the site 
of occlusion corresponds to the ophthalmo-copically visible patch of acute choroidoretinitis. (B) Venous 
phase, showing a small trickle of dye in the occluded artery. (C) Late phase, 15 minutes after the injection 
of dye, showing marked fluorescence of the area of choro doretinitis (compare the size with that of 
the arteriovenous phase), with some filling ef the vessels in the occluded area. Two hemorrhages (arrows) 
were seen on the ophthalmoscopically visibe patch of choroiloretinitis. (D) Arteriovenous phase, taken 
three months aíter the occlusion, showing normal filling of the superior temporal artery and the area 
supplied by it. Nonfluorescent patch on the artery represented the healed patch of choroidoretinitis. 
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sage of time and, in late cases, returns more 
or less to normal. The time taken for the ret- 
. inal arterial circulation to re-establish itself 
varies in different individuals, depending 
upon the cause and site of the arterial occlu- 
sion, the collateral channels available and, 
possibly, other factors, which are discussed 
below. 

A partial occlusion of the central retinal 
artery, sufficient to produce the typical is- 
chemic retinal changes, is a possibility in 
some of the cases where angiography shows 
the presence of some circulation. 

The vascular tissue of the retina is far 





Fig. 2 (Hayreh). Fluorescence fundus angiograms 
in a 58-year-old man with a classic ophthalmoscopic 
picture of central retinal artery occlusion. Views 
(A) and (B) show early and late arteriovenous 
phases, respectively, with normal filling of retinal 
vascular bed, including capillaries. (C) Venous 
phase. 
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more resistant to anoxia than the retinal 
neural tissues. This would produce irre- 
versibly damaged and atrophic neural tissue 
in the retina with a practically normal-ap- 
pearing retinal vasculature. The late ophthal- 
moscopic appearance of the fundus in such 
cases may be within normal limits or may 
show optic atrophy with attenuated retinal 
vessels.?! 


MECHANISM OF RESTORATION OF ARTERIAL 
CIRCULATION IN CENTRAL RETINAL 
OCCLUSION 


The subject has important implications in 
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4 consideration of the outcome of treatment 


and prognosis of cases with such an occlu- 
sion. The circulation in the central retinal ar- 
tery after occlusion may be re-established 
by any of the following mechanisms: 
Disappearance of spasm of the ertery—In 
hypertensive arterial disease and in some 
traumatic cases, occlusion of the central reti- 
nal artery may be due to a spasm of the ar- 
tery, Disappearance of the spasm spontane- 
ously or after the use of vasodilators would 
restore the circulation. In such cases the cir- 
culation is likely to re-establish within a few 
minutes to a few hours. The second case 
cited above appears to belong to this cate- 
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Fig. 3 (Hayreh). Fluorescence fundus angiograms 
in a 14-year-old girl who had central retinal artery 
occlusion nine months previously and had a patent 
ciloretinal artery. (A) Arterial phase, showing 
cil oretinal anastomoses at the optic disk and adjacent 
retna. (B) Phase in between the arterial and venous 
phase showing “hibernation” of the blood in the 
retina and the start of filling of the retinal veins. No 
arteriovenous phase was seen. (C) Venous phase. 


gory, where the occlusion lasted sufficiently 
long to give rise to a typical retinal artery 
occlusion picture and the disappearance of 
the spasm later on restored the normal reti- 
nal circulation. 

Dislodgement of an embolus—In cases 
where an embolus in the central retinal ar- 
tery or one of its branches is responsible for 
the occlusion, its dislodgement would lead to 
a restoration of the retinal circulation within 
a few minutes or a few hours of the occlu- 
siom. Such instances are well known to per- 
sons familiar with the subject. 

Pecanalization of the blocked lumen—In 
thrombosis, this may be due to (1) contrac- 
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tion of the thrombus owing to the fibrin 
which it contains, leaving a space between it 
and the vessel wall; this occurs more com- 
“monly in venous than in arterial thrombosis. 
(2) A part of the thrombus may absorb ow- 
ing to the activity of the leukocytes ; and (3) 
‘by canalization of a thrombus. The first case 
mentioned above belongs to this category. 

Establishment of collateral anastomoses— 
In any discussion of the subject, I find little 
mention of the collateral anastomoses avail- 
able in the event of central retinal artery oc- 
clusion. For a proper understanding of the 
various anastomoses available, a brief ac- 
count of the anatomy of the central retinal 
artery is desirable. A detailed study of the 
anatomy of the artery?97* shows that the ar- 
tery at two sites during its entire course lies 
in rigid surroundings where it cannot alter 
its size and shape and shows a constriction in 
its lumen; these sites are: (1) where it 
pierces the dura mater of the sheath of the 
optic nerve to enter the sheath (Fig. 4), and 
'(2) when it passes through the rigid lamina 
cribrosa, 

Of the two constrictions, the narrowest lu- 
men of the central retinal artery seems to be 
where it pierces the dura mater. The chances 
of an embolus which enters the central reti- 
nal artery from the ophthalmic artery be- 
coming impacted at this site are probably 
higher than when it passes through the lam- 
ina cribrosa. Therefore, it seems most prob- 
able that in cases of central retinal artery oc- 
clusion due to embolism, the block will be at 
the first site, and in cases with occlusion due 
to thrombosis the block could be at either of 
these or at other sites. 

The site of occlusion is very significant 
because this determines the anastomotic 
channels available to re-establish the circula- 
tion of the central retinal artery. During its 
intraorbital course, the central artery has 
practically no anastomoses. During its intra- 
vaginal course, it gives out pial branches in 
95% of cases. The pial branches in the great 
majority of cases establish prominent anas- 
tomoses with other pial branches arising 
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Fig. 4 (Hayreh). Transverse section of a human 
optic nerve at the site of penetration of the dural 
sheath by the central retinal artery. It shows the 
artery lying in the dura. CRA — central retinal ar- 
tery. D = dura mater. ON = optic nerve. 


from the peripapillary choroidal vessels, the 
arterial circle of Zinn and Haller, the main 
ophthalmic artery, and other orbital arteries. 
These pial anastomoses of the central retinal 
artery have been described and illustrated in 
detail elsewhere.?9/?5:29 The pial anastomoses, 
being prominent, can play a very important 
role in establishing collateral circulation. 
During its intraneural course, the central ar- 
tery establishes in some cases minor anasto- 
moses which are not of significance in estab- 
lishing a collateral circulation. At the lamina 
cribrosa, the central artery gives out no 
branches, hence there are no anastomoses by 
the artery at this site. Thus, the pia of the 
optic nerve is the only site where any anasto- 
moses are seeen that are of significance in 
establishing a collateral circulation. In cases 
where the site of occlusion in the central ret- 
inal artery is somewhere between its origin 
and its entry into the dura—.e., before the 
origin of the pial branches—the pial anasto- 
moses are available to establish some degree 
of circulation in the majority of cases. In 
these cases the traditional treatment of the 
central retinal artery occlusion with vasodi- 
lators would help to dilate these collaterals 
and establish circulation in the artery distal 
to the block. These cases can easily be con- 
fused with cases of spasm of the artery. 

On the other hand, when the block occurs 
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during the intraneural part or a: the lamina 
cribrosa, the pial collaterals are « f no help in 
establishing the circulation. The »rognosis in 
such cases is grave and no treatn ent 1s likely 
to be of any use. Thus, in any discussion of 
the prognosis and outcome of tle treatment 
of central retinal artery occlusio1 , the site of 
occlusion, which determines the availability 
of the collaterals, is very impor-ant. Treat- 
ment with vasodilators, whether »y retrobul- 
bar injection or by other routes, is of help 
only when the occlusion is in the intraorbital 
part of the artery (up to its site cf entry into 
the dural sheath of the optic ne-ve) and is 
useless in cases with intraneural block. 
Since, in cases with central retinal artery 
occlusion, it is impossible to be definite about 
the site of occlusion, the above discussion 
may seem theoretical and pointless. The 
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Fig. 5 (Hayreh). Fluorescence fundus angio- 
grams in a cynomolgus monkey after experimental « 
ccclusion of the central retinal artery at its site of 
entry into the dural sheath of the optic nerve. (A) 
Filing of the ciliary vessels in the optic disk and 
early filling of the main retinal arterioles on the 
cisk. (B) Filling of the retinal arterioles and some 
retinal capillaries. (C) Filling of the retinal capil-. 
larjes. 


presence of pial anastomoses in the vast ma» 
jərity of cases, however, indicates that it 
would seem justifiable to try vasodilators in 
all cases, especially those suspected of being 
occluded by embolism or spasm. 

It is possible that, in some of the cases of 
central retinal artery occlusion studied by 
fluorescence angiography by various authors, 
one of the modes of an early restoration of 
circulation may be through the pial anasto- 
moses. 

Fluorescence angiography in 
a/ter experimental occlusion of the central 
retinal artery (at the site of its entry into the 
sheath of the optic nerve) revealed that the 
retinal arterioles filled to a varying extent at 
the optic disk from the ciliary vessels sup- 
plying the disk via their communications 
with the surface vessels of the disk (Fig. 5). 


monkeys, 
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Such a phenomenon was also suggested by 
the cilioretinal anastomoses seen in the third 
case reported above. 


CENTRAL RETINAL VEIN OCCLUSION ALONE 


Findings similar to those in experimental 
studies with central retinal vein occlusion? 
alone have been reported in patients. The 
following patient and Case 5 are cited as 
examples. 


CASE REPORT 


Case 4—A 62-year-old man went to his optician 
for a routine testing of his glasses. The optician 
noticed abnormal retinal vascular changes in his left 
fundus and referred him to an ophthalmologist. The 
patient himself had no symptoms, but he remem- 
bered an episode of blurred vision in his left eye 
about a year previously. He gave a history of is- 
chemic heart disease of 10 years’ duration. 

On examination, the visual acuity was 6/5 in the 
right and 6/6 in the left eye with correction. On 
ophthalmoscopy, the left fundus showed markedly 
distended and tortuous retinal veins, new vessels on 
the disk and the adjacent retina, blurred disk mar- 
gins, and no retinal hemorrhages. The right fundus 
was normal. He was diagnosed as having “incipient 
central retinal vein occlusion” on the left side. A 
thorough physical examination revealed no systemic 
abnormality. In view of the blurred margins of the 
left disk, the neurologists considered the possibility 
of his having an intracranial space-occupying lesion. 

Fluorescence fundus angiography revealed mark- 
edly sluggish circulation in the left retinal veins as 
compared to the right side. The left optic disk and 
the adjoining retina showed dilated vessels and mi- 
croaneurysms. No evidence of edema of the optic 
disk was detected. The right fundus showed no ab- 
normality. 

Nineteen months later, with the left fundus 
showing the same ophthalmoscopic and fluorescence 
angiographic changes, the patient still had no com- 
plaint and his visual acuity was normal. 


In this patient, an accidental discovery of 
the retinal venous obstruction by an optician, 
where there were no visual symptoms and 
absence of retinal haemorrhages, shows typi- 
cally the course of events in a pure central 
retinal vein occlusion. The dilated vessels on 
the optic disk and adjacent retina most prob- 
ably short-circuited the retinal blood via the 
disk vessels to the choroidal circulation with- 
out actually developing into prominent reti- 
nociliary veins? During the ensuing 19 
months there was no change. 

This type of case, with pure central retinal 
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vein occlusion behind the optic disk and 
unassociated with arterial ischemia, is usu- 
ally considered as incipient central retinal 
vein occlusion. In these cases, the blood is 
short-circuited to the choroidal bed via the 
connections of the central retinal vein with 
the choroidal circulation at the optic disk. 
The presence of the prominent retinociliary 
veins at the optic disk in cases with venous 
obstruction confirms this view.?? In fact, one 
of the major objections raised to my original 
hypothesis** was the problem of where the 
blood from the retinal veins drains to in the 
pure central retinal venous occlusion unasso- 
ciated with hemorrhages and other pathol- 
ogy. Fujino and his associates? reported that 
experimental occlusion of the central retina] 
vein on the optic disk in monkeys resulted in 
hemorrhagic retinopathy when the above- 
mentioned collaterals at the disk were also 
occluded and no collateral channels for 
shortcircuiting the blood were left. They 
rightly pointed out that the sequence of 
events is: increased venous pressure, which 
is then transferred across the capillary bed 
to the arterial side, resulting in stoppage of 
the arterial circulation, which produces isch- 
emia and hemorrhagic retinopathy. 

In pure central retinal venous occlusion, 
there is no visual disturbance or retinal dam- 
age. According to Kohner and her associ- 
ates," the retinal cells can survive venous oC- 
clusion because of the presence of arterial in- 
flow, a high pressure head driving collateral 
flow and more distensible vessels. 


COMBINED RETINAL ARTERIAL AND VENOUS 
OCCLUSION 


The following case is unique in that it 
provides the missing clinical proof of the im- 
portant role played by arterial ischemia in 
the production of the clinical picture of clas- 
sical so-called retinal venous occlusion. 


CASE REPORT 


Case 5—A 66-year-old man had an attack of 
blurred vision in the left eye which lasted for about 
20 minutes, Nineteen days later he had another sim- 
ilar attack of blurred vision in the same eye lasting 
for about 15 minutes. On waking up next morning 
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he found his vision again blurred. When seen four 
or five hours later, his visual acuity in that eye was 
4/60. His fundus showed markedly engorged and 
turgid retinal veins with new vessels on the disk, 
normal retinal arterioles, and a few small retinal 
hemorrhages (Fig. 6-A). A diagnosis o' "incipient 
central retiral vein occlusion" was made by the con- 
sulting ophthalmologist. 

Fluorescence fundus angiography six or seven 
hours aíter he had noticed the defective vision 
showed a normal filling of the retina! arterioles 
(Fig. 6-B), the arterial phase being prolonged by 
four seconds as compared to his normal eye. The 
area between the optic disk and macula showed a 
complete absence of retinal capillary fillng because 
of occlusion of the cilioretinal artery supplying that 
area (Fig. 5-B and C). No arteriovenous phase was 
seen, i.e., the phenomenon of “hibernation of the 
blood in the retina” (vide supra) was seen (Fig. 6- 
C and D). Small retinal veins started te fill 12 sec- 
onds after the filling of the arteries, as compared to 
less than two seconds in the normal eye. The veins 
did not empty completely even in two minutes, as 
compared to 30 seconds in his normal eye. Promi- 
nent retinociliary veins? were seen on the disk 
which ophthalmoscopically were diagnesed as new 
vessels (Fig. 6-E). These retinociliary veins evi- 
dently acted as collateral channels to drain away the 
blood from the retinal veins to the choroidal veins. 

When the patient was seen two weeks later, his 
visual acuity was 6/9 in that eye and he had a patch 
of retinal hemorrhages in the area supplied by the 
occluded eilioretinal artery (Fig. 6-F), with no 
change in the rest of the fundus. Visual fields re- 
vealed an enlarged blind spot which corresponded to 
the area of the retinal hemorrhages. Fluorescence 
angiography three weeks after the first angiography 
when his visual acuity was 6/6-part, revealed a fill- 
ing of the cilioretinal artery. His fundus still 
showed the distended veins and the patch of retinal 
hemorrhages. When seen three months after the oc- 
clusion, his visual acuity was 6/9, the fundus 
showed no hemorrhages but the engorged veins 
showed no change. The other eye was normal at all 
times. 


This patient had a chronic central retinal 
vein occlusion, which produced engorged 
and tortuous retinal veins with development 
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of collateral retino-ciliary veins on the disk, 
which shunted the retinal blood to the cho- 
roidal circulation, but his visual acuity was 
not affected. The occlusion of the cilioretinal 
arteriole in that eye brought on the defective 
vision and the block was demonstrated angi- 
ographically six to seven hours after the on- 
set. At that time no retinal hemorrhages 
were seen, though some retinal edema in that 
area was present. At this stage, in view of 
the retinal venous changes, the patient was 
erreneously diagnosed as having an "incipi- 
ent central retinal vein occlusion," and his 
defective vision was attributed to that. When 
seen a fortnight later, the area which suf- 
fered the arterial insufficiency developed the 
hemorrhages and the clinical picture of so- 
caled localized venous occlusion, while the 
rez of the retina showed no similar change, 
in spite of generalized venous changes. As 
the localized retinal edema (which also in- 
volved the macula) settled, his visual acuity 
returned to near normal. This eye, thus, pro- 
viced an ideal experimental model where a 
localized retinal arterial insufficiency was su- 
perimposed by nature on a generalized reti- 
na. venous congestion. This resulted in a lo- 
calized picture of the so-called retinal venous 
occlusion in the area of arterial ischemia and 
loss of retinal function localized to that area ; 
in spite of the marked venous engorgement 
the rest of the fundus showed neither any 
loss of function nor the changes which are 
typically described as central retinal vein oc- 
clusion. A similar case is reported by Oos- 
te-huis.? 

These two very instructive cases leave lit- 
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Fig. 6 (Hayreh). Fundus pictures and fluorescence fundus angiograms in a 66-year-old man with 
chronic retinal venous obstruction and superimposed cil oretinal arteriole occlusion. Fundus picture (A), 
and fluorescence fundus angiograms (B through E) were taken six or seven hours after the occlusion 
of the cilioretinal arteriole. Views (E) and (C) are early and late arterial phases, respectively, showing 
normal falling of retinal arterioles with a patch of complete absence of filling of retinal vessels in the 
area supplied by the cilioretinal arteriole. Views (D) and (E) show early and the late venous phases, re- 


spectively. Note the absence of arteriovenous phase, 


indicating the “hibernation” of the blood in the 


retina. View (F) is a fundus picture taken two weeks after (A), showing retinal hemorrhages in the 
area of the occluded cilioretinal arteriole (compare with first fundus picture, top left). 
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tle doubt about the mechanism cf the so- 
called retinal venous occlusion, and firmly 
establish that arterial ischemia, whether tran- 
sitory or prolonged, is absolutely essential 
for the production of the clinically identifi- 
able entity of the so-called retinal vascular 
occlusion. These cases, thus, should be called 
“retinal vascular occlusion” and not “retinal 
venous occlusion." On the other hand, pa- 
tients often diagnosed as having partial or 
incipient venous occlusion represent cases 
with true central retinal venous occlusion. 

As stated previously, unless the fluores- 
cence fundus angiography is performed dur- 
ing the first few hours of the occlusion in 
these cases, the chances of seeing an arterial 
block are remote. This inability to demon- 
strate the arterial occlusion in such cases 
7,2521 has been a major cause of the confu- 
son created by fluorescence angiography 
and the doubts cast on the mechanism of ret- 
‘nal vascular occlusions, which has been sug- 
gested by experimental studies.**"’ Since 
most central retinal vein occlusion cases are 
seen very late and, in the majority, it is not 
possible to get any definite history of the 
time of onset, the inability to see the block in 
the arteries on angiography in no way con- 
tradicts the above hypothesis. Th« other fac- 
tor to be borne in mind is the presence of a 
transitory ischemia due to a spas or transi- 
tory embolus or similar process in such cases, 
which may act as a trigger in the presence of 
existing venous congestion. Sincc the retinal 
venous congestion itself causes nc symptoms, 
the patients seek advice only when the insult 
of arterial ischemia is superimposed. This 
transitory ischemia may be a factor in deter- 
mining recovery of good vision in some cases 
with central retinal vascular occlasion. 

My studies, although they support the 
views of Rubinstein? on the importance of 
arterial insufficiency in central retinal vein 
occlusion, do not agree with hi: conclusion 
that there is no venous block in such cases. 
His inability to find a venous block seems to 
have been due to restoration o? the venous 
circulation by the time fluorescence angio- 
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graphic studies were performed. Such a res; 
toration of circulation has been reported by 
Hil?! My studies indicate that, for the pro- 
duction of hemorrhagic retinopathy, occlu- 
sioa of both the artery and vein is essential, 
though these cases at a later stage may show 
neither arterial nor venous block on fluores- 
cerce angiographies. 


PATHOGENESIS 


Klien and Olwin® and Klien?? postulated 
the following three occlusive mechanisms in- 
volved in occlusion of the central retinal 
vem: (1) Occlusion by external compression 
by sclerotic adjacent structures and secon- 
dary endothelial proliferation. (2) Occlusion 
by primary venous wall disease, ether de- 
generative or inflammatory in nature. (3) 
Hemodynamic disturbances may be pro- 
duced by a variety of factors, e.g., suben- 
dothelial atheromatous lesions in the central 
retinal artery, arterial spasm, sudden reduc- 
ticn of blood presssure, blood dyscrasias, 
possible reflex vasoconstriction of the cen- 
tral retinal vein, etc., and further aggravated 
by arteriosclerosis or unfavorable anatomic 
relations. These produce stagnation of the 
fow in the vein and result in primary throm- 
bus formation. 

A consideration of Virchow’s* triad is es- 
sential in a discussion on the mechanism of 
thrombocytosis. The three factors of the 
triad are as follows: 

Slowing of blood stream—This is particu- 
larly important in venous thrombosis. 

Changes in vessel wall—The arteries, be- 
couse of the common occurrence of athero- 
matous changes, are more commonly affected 
b- this factor. The atheromatous changes 
predispose to thrombosis because of rough- 
ening of the smooth intimal surface and also 
by producing narrowing of the lumen, which 
slows the blood stream. 

Changes in the blood—In thrombocytosis, 
this is perhaps the most decisive, though 
least known factor.* This may involve stick- 
iness of platelets, viscosity of the blood, or 
the heparin content. 


E VOL. 72, NO. 5 CENTRAL RETINAL VESSEL OCCLUSION 1009 


In cases with combined arterial and ve- 
nous occlusion in the retina, most probably 
the sequence of events is: the arterial occlu- 
sion (partial or complete, transitory or pro- 
longed) leads to slowing down or stoppage 
of the circulation in the retinal vascular bed, 
Which, in turn, leads to venous stasis. The 
venous stasis in a susceptible individual pre- 
cipitates venous thrombosis. This is further 
suggested by the fact that most of these epi- 
sodes come on during sleep when there is a 
systemic arterial hypotension. Systemic ar- 
i terial hypotension, with or without arterio- 
sclerotic changes in the central retinal artery, 
would slow down the retinal circulation. Not 
only that, but the hypotension could also pre- 
cipitate centgal retinal artery thrombosis, be- 
cause the development of arterial thrombosis 
in arteriosclerotic individuals with arterial 
hypotension is well documented in cerebral 
artery thrombosis. This is further suggested 
by a large number of reports in the literature 
establishing a close relationship between cen- 
tral retinal vascular occlusion and arterio- 
sclerotic changes and arterial hypertension.? 

In any consideration of retinal circulation, 

the importance of the intraocular pressure 
must be borne in mind. The retinal vessels 
are constantly subjected to the intraocular 
pressure. The venous stasis produced by the 
fall of pressure in the retinal circulation is 
further aggravated by the intraocular pres- 
sure, particularly when the pressure is raised 
ibove normal. This would be an additional 
mportant factor in the causation of throm- 
osis. The commonly observed association 
tween central retinal vein occlusion and 
‘laucoma supports this view. In addition to 
nducing venous stasis, the raised intraocular 
iressure may also aggrevate retinal isch- 
mia in cases with low blood pressure in the 
etinal circulation. An interesting finding in 
1ese cases is that the intraocular pressure on 
1€ occluded side is usually lower than on the 
noccluded  side?39-39. the mechanism of 
iis, however, is obscure. 

In some cases, primary retinal venous ob- 

ruction in the closed retinal circulation may 





produce secondary retinal arterial insuffici- 
ency,' particularly in arteriosclerotic and 
susceptible individuals, and result in arterio- 
venous occlusion. 

Arterial ischemia damages the vascular 
wall and produces ischemic capillary 
changes, so that the capillaries are not able to 
withstand the blood pressure on restoration 
of arterial circulation; this leads to hemor- 
rhages, resulting in hemorrhagic retinop- 
athy. 

In cases which already have a venous 
block, as in Case 6, superadded arterial isch- 
emia results in a combined vascular occlu- 
sion, and produces the typical hemorrhagic 
retinopathy. 


CONCLUSIONS 


Occlusion of the central retinal vein alone 
produces no retinal damage and, in late 
cases, is associated with the establishment of 
collaterals which help to drain the blood 
away to other patent channels, particularly 
via the retinociliary connections at the optic 
disk ; the visual acuity is unaffected. 

Occlusion of the central retinal artery 
alone produces white infarct of the retina. 

A combined occlusion of the central reti- 
nal artery and vein in the retina results in a 
hemorrhagic infarction of the retina which, 
in the past, has been erroneously attributed 
to a simple retinal venous occlusion. In view 
of this, it is suggested that the term "central 
retinal vascular occlusion" should be used in 
these cases. 

On fluorescence fundus angiography, the 
inability to demonstrate an arterial block in 
cases with central retinal arterial or arterio- 
venous occlusion does not indicate that the 
artery was not previously blocked. This is 
because the arterial circulation re-establishes 
itself within a few hours or days. The prom- 
inent pial anastomoses established by the 
central retinal artery play an important role 
in restoration of the circulation ; the site of 
occlusion, however, determines the availabil- 
ity of these anastomoses. 

The sequence of events in retinal arterio- 
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venous occlusion most probably is: arterial 
occlusion (partial or complete ; transitory Or 
prolonged), leading to slowing down of reti- 
nal circulation, which, in turn, leads to ve- 
nous stasis, then venous thrombosis. The ar- 
terial occlusion also produces ischemic capil- 
laropathy. Restoration of arterial circulation 
in the presence of venous thrombosis and ca- 
pillaropathy results in hemorrhagic retinop- 
athy. 

An imbalance between the normal intraoc- 
ular pressure and the blood pressure in the 
retinal vascular bed—i.e., a high intraocular 
pressure and a fall of the blood pressure— 
would produce venous stasis and ischemia. 
This may be responsible for the frequent as- 
sociation of central retinal vascular occlusion 
with glaucoma. 


SUMMARY 


Fluorescence fundus angiographic and 
experimental studies indicate that the hemor- 
rhagic retinopathy seen in occlusive vascular 
disorders is due to a combined occlusion of 
the central retinal artery and vein and is not 
due to venous occlusion; the latter produces 
no retinal damage. Inability to demonstrate 
an arterial block, using fluorescence fundus 
angiography, in cases with central retinal ar- 
tery or arteriovenous occlusion, does not 
mean that the artery was not previously 
blocked. The term “central retinal vascular 
occlusion” is suggested to replace “central 
retinal venous occlusion.” 
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NOTES, CASES, 


DISPOSABLE KERATOME BLADE 
AND ITS USE IN CATARACT 
SURGERY 


J. ELLIOTT BLAYDES, Jr., M.D. 
Bluefield, West Virginia 


Keratomes developed subsequent to the 
Daviel keratome have undergone wide modi- 
fication.^? I designed a new and disposable 
keratome* in order to provide better control 
of the size of the incision, to eliminate bevel- 
ing and injuries to the iris and lens capsule, 
and dulling of the blade. 





2.0 MM 
Fig. 1 (Blaydes). New disposable keratome blade. 


From the Blaydes Eye Foundation, Bluefield, 


West Virginia. 


Reprint requests to J. Elliott Blaydes, It. M.D. 


107 Federal Street, Bluefield, West Virginia. 


* Available from Rudolph Beaver, Inc., 480 Tra- 


pelo Road, Belmont, Massachusetts 02178. 


INSTRUMENTS 


This keratome is made of hard surgical 
steel and is designed to fit the standard four- 
inch Beaver chuck handle. The entire blade 
is 6.5 mm long and 2 mm wide. The leading 
edge is honed to a tip by the manufacturer, 
providing two 1.5 mm leading edges ending 
in a sharp point (Fig. 1). This blade ha: 
been used in over 1500 cataract procedures. 

I prefer a vertical incision at the 12 
o'clock meridian at the posterior one-quarte! 
of the limbus, ending in or near Schwalbe": 
line; however, other types of „incisions ar! 
easily carried out with this blade. 


SUMMARY 


I have used a disposable keratome in ove 
1500 cataract extractions. The blade is 2 mr 
wide, 6.5 mm long, with a 1.5 mm leadin 
edge. The blade is designed to fit the fout: 
inch standard Beaver chuck handle. 


REFERENCES 


1. Duke-Elder, S.: System of Ophthalmolog 
vol. 11. St. Louis, C. V. Mosby, 1969, p. 256. 

2. Castroviejo, R.: Keratoplasty. Am. J. Opht 
17 :933, 1934. : 





NEEDLE WITH WIRE LOOP FOF 
DRAWING SUTURES 
THROUGH TISSUE 


CLEMENT McCurLocH, M.D. 


Toronto, Ontario, Canada 


A small, sharp needle has been devised tl 
carries a loop of fine steel wire (Fig. 1, 
The needle is stainless steel, 7.14 mm 


From the Department of Ophthalmology, L 
versity of Toronto, Toronto, Ontario, Canada. 

Reprint requests to Clement McCulloch, M. 
Room 115, Department of Ophthalmology, Univ 
sity of Toronto, 1 Spadina Crescent, Toronto | 
Ontario, Canada. 

* Available from Smith, Miller, and Patch, ' 
ronto 19, Ontario, Canada. 
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Fig. 1 (McCulloch). Needle with wire loop. 


length along the curve, and 0.280 mm in di- 
ameter. It is hand-honed, of triangular cross- 
section, and is reverse cutting. The outside 
edge of the triangle is rounded except close 
to the point. The triangle melts to a circle at 
the base of the needle. The curve of the nee- 
dle is of 2.38 mm radius, forming an arc of 
170 degrees. The wire loop is of stainless 
steel, fully annealed. It is 32 mm long, and 
the two ends of the wire are attached to the 
needle by swaging to its base. 

The needle and loop are useful in a num- 
ber of procedures.’ Particularly, the loop has 
value if resolving an emergency during the 
performance of a penetrating keratoplasty, 
while using a continuous 9-0 or 10-0 nylon 
suture. If the surgeon has sewn the nylon 
suture half or three-quarters of the way 
around the cornea when the thread breaks, a 
new suture is usually required. This can be 
tied to the suture already inserted, leaving an 
unwanted knot, or the original suture can be 
removed and the sewing begun afresh. 
Rather than either poor alternative, the sur- 
geon can continue his sewing, using the wire 
loop. He merely inserts the free end of the 
broken, nylon continuous suture through the 
wire loop and draws the nylon suture 
through the tissue. This can be done with ei- 
ther end of the broken suture. In this way 
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the surgeon can advance through the remain- 
ing steps of the operation, using the original 
nylon, and without the need of further knots 
to join broken ends or of removing a length 
of running suture. 

The wire of this loop is very fine and soft. 
To insert the thread through the loop, the 
surgeon should use an operating microscope. 
A sharp instrument is helpful to separate the 
two sides of the loop, and accuracy is essen- 
tial to pass a suture through the loop. The 
loop itself runs easily through the tissues 
and will draw after it any suture that is 
likely to be used in microsurgery. 


SUMMARY 


A fine, sharp needle that carries a wire 
loop is described as variously useful in mi- 
crosurgical procedures, and particularly 
helpful as an emergency device, permitting 
the continuation of the single-thread sutur- 
ing around the cornea when the thread 
breaks during a penetrating keratoplasty 
procedure. 


REFERENCE 


1. McCulloch, R. J. P.: Corneoscleral sutures. 
Arch. Ophth. 31 :262, 1944. 


SCLERAL DEPRESSOR 


MARKER FOR RETINAL 
DETACHMENT SURGERY 


Patrick R. O’Connor, M.D. 
Louisville, Kentucky 


The cryosurgical treatment of retinal de- 
tachment, utilizing modifications of the Cus- 
todis procedure, requires a precise localiza- 
tion of retinal tears. Localization with the 
cryosurgical probe is a difficult maneuver for 


From the Department of Ophthalmology, Uni- 
versity of Louisville, Louisville, Kentucky. 

Reprint requests to Patrick R. O’Connor, M.D., 
301 East Walnut Street, Louisville, Kentucky 
40202. 
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the inexperienced assistant because no visi- 
ble lesion remains on the scleral surface af- 
ter freezing. 

Gass' introduced a scleral marker in 1966. 
It resembled the thimble-type scleral depres- 
sor with a hollow, stainless steel tube at- 
tached to its tip after the cross bar was re- 
moved. When applied to the sclera with 
moderate pressure, a dark, ring-shaped im- 
pression remains for 20 seconds. The sclera 
is then permanently tattooed with a marking 
pencil. The Gass instrument was found su- 
perior to other available markers, but had 
several disadvantages. Even with rotation of 
the eye, locating posteriorly positioned tears 
remains a difficult exercise because the cur- 
vature of the instrument prevents its use 
deep within the bony orbit. The tip of the in- 
strument does not glide smoothly over the 
scleral surface and is unsatisfactory when 
dealing with small retinal holes which re- 
quire scleral indentation and a careful retinal 
examination prior to marking. 

In order to alleviate these two problems, 


a new instrument was designed which 
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combines a scleral depressor and marker.* 
The marking portion incorporates the same 


tip found on the Gass instrument. It is 
mounted on a flat, straight handle to provide ' 


easy access to the posterior sclera without 
ocular rotation or interference from the or- 
bital rim. Scleral marking of retinal tears is 
accomplished in the manner described for 
the Gass design, The smooth, round tip of 
the opposite end serves as a scleral depressor 
and avoids tissue damage during the pre- 
marking examination. 


SUMMARY 


To facilitate scleral marking of retinal 
tears in surgical treatment of retinal detach- 
ments, the Gass scleral marker was mounted 
on a flat, straight handle. A smooth round tip 
on the opposite end of the handle serves as a 
scleral depressor. 


REFERENCE 
1. Gass, J. D. M.: Scleral marker for retinal de- 
tachment surgery. Arch. Ophth. 76:700, 1966. 


* Available from Storz Instrument Company, St. 
Louis, Missouri. 
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THE 1971 ACADEMY 

The 76th annual meeting of the American 
Academy of Ophthalmology and Otolaryn- 
gology, September 20-24, 1971, at the mag- 
nificent convention center of Las Vegas, 
Nevada, was outstandingly successful. With 
A. Edward Maumenee as president, over 
10,000 members and guests (3,300 ophthal- 
mologists and 1,700 otolaryngologists) regis- 
tered for an exciting meeting. The conven- 
tion hall was large enough so one could find 
a seat for the sessions and not have it dis- 
appear if one dared to stand up. Instruc- 
tion courses were popular and the rooms 


assigned to them were adequate in size. 
The meeting opened September 20th with 
some 25 members receiving honor awards 
for their contributions to the scientific pro- 
grams, continuing education, and the instruc- 
tion program of the Academy. These awards 
were followed by a symposium on health 
science liability moderated by George E. 
Shambaugh, Jr., of Chicago. One came away 
from this symposium impressed with the 
variety of viewpoints expressed by the 
panelists, with few areas of agreement, as 
ophthalmologists who were attorneys pre- 
sented their views, and a plaintiff's lawyer 
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discussed his. Two otolaryngologists then 
summarized. Underlying the whole discus- 
sion was a patient failure to recognize that 
less than a perfect result did not constitute 
irresponsibility or lack of expertise on the 
part of the physician, and that results could 
never be guaranteed. Conversely, surgeons 
appear to feel that some type of "no fault" 
insurance should be available so that pa- 
tients who incurred hurt could be compen- 
sated without the necessity of litigation. 
Physicians were strongly opposed to con- 
tingency fees, but the plaintiff's attorney 
held that these provided the poor with ex- 
pert legal talent they would not have if they 
were called upon to pay for it. The exchange 
was stimulating and emphasized the need 
for continuing study, with particular need 
for communication between attorneys, phy- 
sicians, and community leaders. 

The guest of honor in ophthalmology was 
Professor Norman Ashton, who discussed 
the eye in malignant hypertension. He pro- 
duced hypertensive retinopathy in monkeys 
by renal ischemia, and showed, in a beauti- 
ful electron microscopic preparation, leakage 
areas of breaks in the endothelium of pre- 
capillary arterioles. He postulated that focal 
constriction of the arterioles causes muscle 
degeneration, with the opening of the ar- 
teriole and rupture of the endothelium as it 
is exposed to the full force of the blood 
pressure. Leakage of plasma and fibrin into 
and through the damaged blood vessel wall 
causes intramural deposition of fibrin, pro- 
viding the histologic picture, of fibrinoid 
necrosis and retinal exudates. The lecture 
was magnificently illustrated and delivered 
with the grace and style we all expect from 
Professor Ashton. 

President Maumenee designated six col- 
leagues as honor guests and their lectures 
were scattered throughout the program. Joa- 
quin Barraquer of Barcelona presented a 
beautifully prepared film of management of 
dislocated lenses. In children, the lens was 
aspirated through an 18-gauge needle, while 
the adult lens was extracted through a large 
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incision. David Cogan presented three fami- 
lies with congenital ocular motor apraxia in 
which the mode of transmission appeared 
as either an autosomal dominant or an auto- 
somal recessive. He showed striking pictures 
of the inability of the children to move their 
eyes voluntarily, giving rise to characteristic 
jerky head movements when attempting to 
fix upon a moving object or to read. With 
labrynthine stimulation by rotation of the 
head, the eyes moved to extreme positions 
of gaze. 

Michael J. Hogan presented a beautiful 
example of electron microscopy of the reti- 
nal pigment epithelium and choriocapillaris. 
He related these to changes occurring in 
macular degeneration. Irving H. Leopold 
discussed problems in ophthalmic drug ther- 
apy, with particular attention to the inter- 
action of drugs, the inborn capacity of an 
individual to handle drugs, and the systemic 
effects of topically applied agents. Frank 
W. Newell discussed the clinical and histo- 
logic correlations of drusen and fundus 
flavemaculatus. Lorenz E. Zimmerman in- 
dicated the value of reprocessing paraffin- 
prepared material for re-examination with 
the electron microscope. Additionally, he in- 
dicated the unusual value of preparing smal 
specimens (such as corneal buttons) im- 
mediately for electron microscopy althougl 
the tissue is destined for light studies ; thus 
if the tissue proved of unusual interest, gooc 
preparations for electron microscopy art 
possible. 

The XXVIII Edward Jackson Memoria 
Lecture was presented by Enrique S. Mal 
bran of Buenos Aires, Argentina, who pro 
vided unique pathologic material of cornea 
dvstrophies studied mainly by means of his 
tochemistry. The lecture was in the gran 
tradition of the Jackson lecturers, and it wil 
appear in an early issue of the JOURNAL. 

Two major symposia were presented 
Robert Shaffer moderated one on micro 
surgery of the outflow channels. The speak 
ers included Doctors Krasnov of Moscow 
Dannheim of Germany, Cairns of (Cam 
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.bridge) England, Spencer of (San Fran- 
cisco) California, Grant of (Boston) Mas- 
sachusetts, and Podos of (St. Louis) Mis- 
souri. It seemed evident that this type of sur- 
gery is most effective in congenital anomalies 
of the angle and that its value in open-angle 
glaucoma is not precisely established. 

Morton F. Goldberg moderated a sym- 
posium on genetics as applied to ophthalmol- 
ogy. Speakers included Doctors David Yi- 
Yung Hsia, Edward Cotlier, John M. Opitz, 
and Harold E. Cross. Once again, the key 
position of the ophthalmologist in recogniz- 
ing and distinguishing congenital and genetic 
defects was emphasized. In addition to these 
presentations, there was an additional 38 
papers and films presented with accompany- 
ing discussions. 

A major change in the direction of the 
Academy occurred at the annual business 
meeting. Howard P. House, an otolaryngolo- 
gist of Los Angeles, was named president 
to succeed A. Edward Maumenee. Kenneth 
L. Roper, Chicago, was named president- 
elect after having served as secretary for 
ophthalmology for nearly 20 years. He was 
succeeded as secretary for ophthalmology 
by Frederick C. Blodi of Iowa City. Edward 
W. D. Norton of Miami was named first 
vice-president and Webb Chamberlain of 
Cleveland, third vice-president. David Shoch 
of Chicago was named secretary for instruc- 
` tion in ophthalmology, succeeding Glen Gib- 
son of Philadelphia, who served some 17 
years in this post and is responsible for 
establishing the current pattern of instruc- 
tion courses. Bradley R. Stratsma continues 
as secretary for continuing education for 
ophthalmology, an enormous enterprise in- 
volving the self-assessment examination and 
continuing education for residents and mem- 
bers. Clair M. Kos, Iowa City, was re- 
elected executive secretary-treasurer and 
Wesley Bradley, Syracuse, an otolaryngolo- 
gist from Syracuse, New York, was elected 
councillor. 

An enormous number of additional meet- 
ings surrounded the main meeting. There 
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were breakfast, lunch, and dinner meetings 
of innumerable special committees, ophthal- 
mic and otolaryngologic societies and alumni 
groups. With these meetings combined with 
the usual scientific program and instruction 
courses, the conscientious ophthalmologist 
was involved from breakfast meetings at 
7:30 in the morning to the conclusion of a 
scientific program at 10:30-11:00 o'clock at 
night. Many ophthalmologists attended the 
following public gatherings: American So- 
ciety of Ophthalmic and Otolaryngologic 
Allergy ; Eye Bank Association of America ; 
American Society of Ophthalmic Plastic and 
Reconstructive Surgery; Ocular Microbiol- 
ogy and Immunology Society ; American So- 
ciety of Ocularists; a contact lens medical 
seminar; Association for Research in Vision 
and Ophthalmology, a stimulating program 
chaired by David Cogan discussing misdiag- 
nosis in neuro-ophthalmology ; a joint meet- 
ing of the Association of the National So- 
ciety for the Prevention of Blindness and 
the Association for Research in Vision and 
Ophthalmology concerning glaucoma ; Oph- 
thalmic Photographers Society; a joint ses- 
sion of the Academy and the committee on 
drugs and the Association for Research in 
Ophthalmology and Vision concerning the 
pathologic effects of light upon the eye; the 
American College of Veterinary Ophthal- 
mologists; a film program of the Interna- 
tional Eye Film Library; a joint meeting of 
the American Orthoptic Council and the 
American Association of Certified Orthop- 
tists; the American Association of Ophthal- 
mology public affairs workshop; the Recon- 
structive and Plastic Surgery in Ophthal- 
mology evening meeting ; the scientific meet- 
ing of the American Association of Certified 
Orthoptists. 

There were over 21 purely scientific ex- 
hibits in ophthalmology, combined with an 
additional 12 instructional exhibits, For the 
first time this year, those whose scientific 
exhibits were winners were awarded beauti- 
ful medallions appropriately named the Wil- 
liam L. Benedict awards. First award was 
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for “Fluorescein angiography of the anterior 
segment,” by Pierre M. Amalric, Edward 
W. D. Norton, Johnny Justice, Jr., and 
Mizuo Matsui. Second award was for “Time 
curves of the effect of miotics on intraocular 
pressure and outflow facility," by Paul C. 
Barsam, and the bronze award was for 
“Retinopathy in experimental diabetes," by 
Ronald L. Engerman, Matthew D. Davis, 
and James M. B. Bloodworth. 

It was a tired group that left the Academy 
this year convinced of the extraordinary 
educational impact of this meeting. The next 
meeting is scheduled for September 24-28 
in Dallas, Texas. 

Frank W. Newell 


IN MEMORIAM 


CLARENCE H. GRAHAM 


Professor Clarence H. Graham of Colum- 
bia University died July 26, 1971, at the age 
of 65 years. He was renowned for his con- 
tributions to visual science and for his train- 
ing of over 70 recipients of the doctor of 
philosophy degree. 

Dr. Graham received his A.B., M.A., and 
Ph.D. degrees from Clark University in 
Worchester. His doctoral disertation (1930) 
concerned binocular summation. Thereafter, 
he collaborated with Dr. R. Granit and later 
with Dr. H. K. Hartline in the recording 
of nerve impulses in single cells of Limulus. 
From 1934 through 1941, he and his stu- 
dents at Brown University used psychophysi- 
cal techniques to study threshold interactions 
of intensity, time, and area. During and 
after World War II, he was interested in 
space perception. At Columbia in the 1950s, 
he turned his attention to color vision and, in 
collaboration with Dr. Yun Hsia, investi- 
gated some fundamental characteristics of 
color blindness. In recent years he turned 
again to space perception, and he and his 
students studied movement perception. 

Professor Graham was the recipient of 
many honors and awards including the War- 
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ren Medal of the Society of Experimental 
Psychologists (1941), the Presidential Cer- 
tificate of Merit (1948), The Tillyer Medal 
of the Optical Society of America (1963), 
and the distinguished Scientific Contribution 
Award at the American Psychological As- 
sociation (1966). Dr. Graham was elected to 
the National Academy of Sciences, the 
American Philosophical Society and the 
American Academy of Arts and Sciences. 
Dr. Graham's living memorial is the many 
graduate students he trained during his ca- 
reer. His students hold him in respect and . 
affection, exemplified by the fact that they 
call themselves his “academic family." 
Joel Pokorny 


CORRESPONDENCE 


PROTECTIVE MOIST DRESSING 


Editor, 
American Journal of Ophthalmology: 

At the time we submitted our manuscript 
entitled “Protective moist chamber eye dress- 
ing’ (Am. J. Ophth. 71:1333, 1971), we 
were unaware that the method had been pre- 
viously described by Dr. Stanley Golden, 
M.D., of Redwood City, California (Am. J. 
Ophth. 55:384, 1963). We wish to acknowl- 
edge his prior report. 

Robert W. Hollenhorst 
Charles F. MacCarthy 


BOOK REVIEWS 


Tur ENDOTHELIUM OF THE CORNEA AND 
irs CLINICAL IMPLICATIONS, 2nd ed. By 
Frederick W. Stocker, Springfield, 
Charles C Thomas, 1971. Clothbound, 250 
pages, table of contents, bibliography, 124 
black and white figures. $14.25 
This is an important and extremely read- 

able book by a clinician and researcher of 

great experience and maturity. In this brief 
work, Dr. Stocker reviews in perspective the 
enormous literature available on the endo- 
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thelium, and interprets it with judgment and 
balance. He summarizes the necessary con- 
cepts of endothelial anatomy and physiology 
in a way that is valuable to both basic scien- 
tists and clinicians, and presents in detail 
many important clinical manifestations of 
corneal endothelial disease. 

In some areas Dr. Stocker could be con- 
sidered to overly stress his own work and 
concepts, and in others he emphasizes cer- 
tain controversial and unproven therapies 
(e.g., rutin and vitamin A therapy for cor- 
neal edema, full thickness lamellar kerato- 
plasty for bullous keratopathy). These areas 
are minimal, however, and do not spoil the 
generally well-rounded presentation of an 
importamt subject. 

This book is highly recommended for stu- 
dents of ophthalmology as well as basic sci- 


entists and clinicians. 
Herbert E. Kaufman 


THE ‘CONTROL or Eve MovEMENTSs. Edited 
by Paul Bach-Y-Rita, Carter C. Collins, 
and Jane E. Hyde. New York, Academic 
Press, 1971. Clothbound, 560 pages, table 
of contents, index, 322 black and white 
figures. $14.50 


This book records the proceedings of a 
symposium held under the auspices of the 
Smith-Kettlewell Institute of Visual Sci- 
ences of the Pacific Medical Center in San 
" Francisco at the time of dedication of a new 
building of that institute in November, 1969. 
The purpose of the symposium was to as- 
semble visual scientists and clinicians for an 
exchange of views on physiological aspects 
and clinical correlation of eye movement con- 
trol. Participants included  physiologists, 
pharmacologists, bioengineers, physiologists, 
and neuro-ophthalmologists. Indeed, the list 
of contributors reads like a "who's who" in 
the field of eye movement studies. 

The first part of the book deals with physi- 
ological aspects of eye movement controls 
and contains original contributions and com- 
prehensive reviews on the probable role of 
muscle spindles and tendon organs on the 
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control of eye movements, the pharmacology 
of extraocular muscles, central oculomotor 
pathways, vestibular ocular reflexes, and 
other related subjects. In this section, a paper 
by Hoyt and Daroff, "Clinical Anatomical 
and Physiological Correlations of Supra- 
nuclear Disorders of Ocular Control Sys- 
tems in Man,” is especially noteworthy. It 
provides a superb review of the supranuclear 
ocular motor syndromes and signs in terms 
of current physiological concepts. It also 
points up the many opportunities for inter- 
disciplinary investigation of eye movement 
anomalies. 

Perhaps because of the intriguing interde- 
pendence between its sensory and motor 
functions, the visual system has held a great 
fascination for bioengineers and other sci- 
entists engaged in the modeling of system 
behavior. This is reflected in the second part 
of this book in which we find the latest (and 
often brilliant) work on orbital mechanics, 
the dichotomy of the saccadic and the pur- 
suit movement system, the version and verg- 
ence systems, and vestibulo-ocular functions. 
Undoubtedly, some of this work will even- 
tually have direct clinical implications, where- - 
as other aspects, such as the independence of 
the saccadic and the pursuit system, provide 
the experimental basis for what has been 
clinically observed for the past 50 years. 

The most exciting aspect of this book is 
that it points to numerous possibilities of a 
fruitful interdisciplinary approach in the 
study of eye movement anomalies by com- 
bining the talents of various types of visual 
scientists and clinicians. This should not only 
enhance the efficiency of neuro-ophthalmic 
diagnosis, but also ultimately lead to better 
insight into the physiology and pathophysiol- 
ogy of the oculomotor system. 

Acquisition of this book is a “must” for 
anyone interested in the field of normal or 
abnormal eye movements, and the scientific 
community is indebted to the organizers of 
this symposium for making this information 
available. 

Gunter K. von Noorden 
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Virus ET Uvertes. By A Catherine Mar- 
tenet. Paris, Doin Editeurs, 171. Paper- 
back, 136 pages, table of con:-nts, bibli- 
ography, 27 black and white "ures and 
11 color figures. 65.00 F. 


This short monograph details the biology 
of viruses which have been imp icated in 
ocular disease. Subsequently, it e#vers the 
clinical aspects of viral uveitis wit- particu- 
lar emphasis on diagnostic procedurss in viral 
uveitis and cites the author's own ex »erience. 

An important section is devoted t- experi- 
mental viral uveitis together with he pre- 
sentation of Madam Martenet's experiments 
in inducing uveitis in rabbits. 

A necessarily limited section on the-apy of 
ocular viruses considers the possible tf eoreti- 
cal approaches for the future. A valuable 
bibliography is appended. 

Marcel Fre akel 


THE SECOND CONFERENCE ON THE CL. NICAL 
DELINEATION or BIRTH DEFECTS. PART 
VIII. Evr. Edited by Daniel Bergsma. 
Baltimore, William and Wilkins, 1971. 
Clothbound, 213 pages, table of contents, 
index, 316 black and white figures. $7.00 


The second conference on the clinice de- 
lineation of birth defects was held at jehns 
Hopkins Hospital in 1969, and was deveted 
to the eye. Happily, the volume is dedic ted 
to that gentle scholar, Frank Burton W: sh, 
who continues his active teaching, research, 
and consultation. 

The book consists of generalized diseas- 
sions of corneal dystrophies and choro- 
retinal disorders with additional chapters en 
Norrie’s disease, oculocutaneous albinism, 
Rieger’s syndrome, and microphthalmaa. 
Many of the discussions are devoted to cle -- 
sification and textbook description of t= 
various disorders. The authors are experts 
with much clinical awareness, and the tec 
is richly illustrated. The book concludes witt 
23 illustrated case reports. 

The text provides interesting information 
for the ophthalmologist who is involved more 
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and more in the recognition of genetic dis-. 
orders. 


Frank W. Newell 


CORRECTION OF SUBNORMAL VISION, 2nd ed. 
By Norman Bier. New York, Appleton- 
Century-Crofts, 1970. Clothbound, 287 
pages, table of contents, bibliography, in- 
dex, 170 black and white figures. $14.00 


The second edition of this book has been 
revised and expanded. The section on multi- 
focal systems and magnifiers have each been 
made into a chapter and a chapter on visual 
efficiency has been added. The chapters on 
clinical procedures have been rearranged. 

This book merits a place in the library of 
the ophthalmologist who is particularly inter- 
ested in the correction of subnormal vision. 
It contains a fairly complete, if somewhat 
confusing description of various types of 
lenses and magnifiers and therefore might 
serve as a reference. 

The chapter on visual efficiency is perhaps 
the most useful part of the book. Everyone 
who works with patients with subnormal 
vision has certain favorite devices which he 
prescribes under certain circumstances. Mr. 
Bier gives no hint of which devices have 
proved most helpful to him. Many clinicians 
will not approve of the emphasis on tele- 
scopic lenses. 

Since Mr. Bier is an optometrist, it is not 
surprising that the sections on clinical pro- 
cedures and the case reports would seem to 
be of greater interest to optometrists than to 
ophthalmologists. 

Daniel Snydacker 


TEACHING THE VISUALLY LIMITED CHILD. 
By Virginia E. Bishop. Springfield, Inh- 
nois, Charles C Thomas, 1971. Cloth- 
bound, 214 pages, table of contents, index, 
21 black and white figures. $9.50 
This book represents the ideas and theo- 

ries of the author gained from extensive re- 

search and personal experience in working 
with the visually handicapped. The author's 
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sfated purpose in writing this book is to 
provide workable ideas for efficient teaching 
in this field. 

The book contains 10 chapters. The first 
three chapters discuss eye disease and sug- 
' gested classroom adaptations to meet these 
handicaps. Included here is a brief chapter 
on visual perception. Chapters 4 through 6 
deal with actual classroom teaching. Objec- 
tives and specific activities are outlined for 
teaching required subject matter and other 
valuable skills such as typing. These chapters 
` are very good and could be a great aid to the 
teacher of visually handicapped children. 
Many suggestions are applicable to the teach- 
ing of the normally sighted child as well. 
Chapters 7 through 10 are excellent sources 
of information for anyone dealing with the 
visually limited, most especially those in- 
volved in instituting or coordinating special 
programs for the visually handicapped. These 
chapters stress Resources, special services, 
' specialized programs and sources of profes- 
sional assistance available to those interested. 

This book does contain, however, a num- 
ber of inaccuracies in regard to eye disease 
and the adaptive measures that should be 
taken in the classroom, e.g., “. . . 18-20 
inches reading distance should be encouraged 
` and sensible limits should be set up for the 
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amount of close work required, to avoid eye 
fatigue in the farsighted child" (page 8). 
Nor does evidence support the statement that 
"the farsighted child may be subject to 
severe headaches and/or nausea during pe- 
riods of close work" (page 8). 

In discussing strabismus, the author has 
confused suppression with arrested vision, 
stating that when suppression occurs vision 
is permanently lost (page 11). Page 25 con- 
tains a misinterpretation as to the meaning 
of 10/200 vision. 

The strength of this work lies in the edu- 
cational content, which is very well done. 
Perhaps the chapter on visual perception 
might better have been deleted by the author, 
however, since the material is of such a con- 
troversial nature. 

The parts of the book dealing with oph- 
thalmology reflect significant deficiencies 
which seriously compromise the value of 
these sections. This appears to be due to lack 
of sufficient consultation with an ophthalmol- 
ogist. 

This book is well written and can certainly 
be of value to the teacher entering this field. 
Any teacher can well benefit from the au- 
thor’s experience and her obvious enthusiasm 
for teaching the visually handicapped. 


Jane Dunn Lavoie 
\ 
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ON THE PROGNOSTIC VALUE OF INTRAOCULAR 
PRESSURE IN TREATMENT OF RETINAL DE- 
TACHMENT. Ehlers, N. and Osterby, E. 
(Arhus Kommunehospital, 800. Arhus C, 
Denmark), Acta Ophth. 48:181-185, 1970. 


Among 102 cases of retinal detachment the 
intraocular pressure was found to be lower in 
the detachment eye than in the contralateral 
eye. No significant difference was found be- 
tween pressures in the reattached and non- 
reattached cases. There was a significantly 
lower frequency of reattachment (P « 0.05) 
among cases with a pressure reduction of 
more than 2 mm Hg than among the remain- 
ing cases of the material. (3 tables, 8 refer- 
ences )—Authors’ abstract 


LrBER's DISEASE. Seedorff, T. (Rigshospt- 
talet, University of Copenhagen, Den- 
mark), Acta Ophth. 48:186-213, 1970. 


The author studied 20 pedigrees with 
Leber's optic neuritis. In four of these families 
there were numerous descendants so that some 
accuracy was obtainable to evaluate the type 
of inheritance. Two of the pedigrees were par- 
ticularly valuable since they had enormous 
number of descendants. In these two pedi- 
grees, both followed through 8 generations 
and representing 229 and 116 persons respec- 
tively, it was not possible to demonstrate 
mothers who could be said with certainty to be 
free of the trait. The results of studying these 
two pedigrees support the assumption that all 
women born in the pure female lineage are 
carriers, This result cannot be disproved by 
the study of the other 18 pedigrees. Thus the 
study has demonstrated that a carrier-rate of 
100% does occur. It has made probable, but 
not definitely proven, that this is a general 
rule. (8 figures, 12 references)—David Shoch 


DENDRITIC KERATITIS. II. FOLLOW-UP EX- 
AMINATION OF CORNEAL OPACITY. Norn, 
M. S. (Kommunehospitalet, Copenhagen, 
Denmark), Acta Ophth. 48 :214-225, 1970. 


A series of 109 patients who had had dendri- 
tic keratitis (the first attack on the average 13 
years previously) have been followed up. Cor- 


neal opacity was seen in 85%, most often lo- 
calized centrally. It was ramified in no more 
than one-fourth of the cases and covered on 
an average 10% of the corneal area. Blood- 
vessel invasion was found in half of the af- 
fected eyes. The size of the opacity (area and 
depth) and the vascularization was seen to be- 
come aggravated with increasing length of 
the observation period, as well as after some 
relapses, after treatment with steroids, and 
probably also after IDU treatment. The result 
of the present investigation suggested that 10- 
dine cauterization gives the least opacity. 
Hudson-Stahli’s line was found in 52%, appar- 
ently equally often in the different age groups, 
and more frequently than in a normal series, 
where the line is a fairly rare phenomenon es- 
pecially in the young age classes. Signs of pre- 
vious iritis were seen in 21%. (1 figure, 3 ta- 
bles, 9 references )—Author’s abstract 


LOCALIZATION OF BACTERIA ON SINGLE EYE- 
LASHES. Norn, M. S. (Kommunehospitalet, 
Copenhagen, Denmark), Acta Ophth. 48: 
237-244, 1970. 


A total of 153 single eyelashes epilated from 
33 eyes of 17 patients have been subjected to 
bacteriological | examination. Staphylococci 
were detected in all the patients. . . . Staphylo- 
coccus albus were found on 56% and Staphy- 
lococcus aureus on 5% of the lashes... . Prac- 
tically all the S. albus strains were susceptible 
to erythromycin. ... The bacteria were most , 
often situated in or around the root of the 
lash, more rarely at the tip. (2 tables, 14 refer- 
ences )—Author’s abstract. 


FLUORESCEIN ANGIOGRAPHY OF THE OPTIC 
DISC AND PERIPAPILLARY AREA IN CHRONIC 
GLAUCOMA. Raitta, C. and Sarmela, T. 
(Helsinki University Eye Hospital, Fin- 
land), Acta Ophth. 48:303-308, 1970. 


A fluorescein study of the papillary and per- 
ipapillary region in 12 patients with chronic 
wide angle glaucoma and cupping of the disc 
is presented, Diminished vascularity of the 
disc and circumpapillary choroidal atrophy 
was a constant finding in the series. In ad- 
vanced glaucoma with severe functional loss a 
peripapillary atrophic area was typical. Severe 
vascular changes not only of the disc but of 
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¢he juxtapapillary and peripapillary zone in- 
dicated that a zonular arrangement of the cho- 
riocapillaris might exist. (4 figures, 1 table, 6 
references )—Authors’ abstract 


MEDIASTINOSCOPY WITH LYMPH NODE BI- 
OPSY CARRIED OUT IN PATIENTS WITH EN- 
DOGENOUS UVEITIS OF UNKNOWN ETIOL- 
oGy. Nordentoft, V. and Moller, P. M. 
(Odense County and City Hospital, 
Odense, Denmark), Acta Ophth. 48:331- 
344, 1970. 


Of 108 patients with endogenous uveitis, 
sarcoidosis was found to be the etiological fac- 
tor in 1395. However, in the bilateral cases 
sarcoid was the etiologic factor in 20%. Me- 
diastinoscopy was performed in 77 of these pa- 
tients anel in 14 giant cell granuloma was de- 
monstrable. No serious complications followed 
the mediastinoscopy, which was performed un- 
der general anesthesia by the chest surgeons. 
X-ray of the chest showed definite normal 
conditions in five of the patients in whom me- 
diastinoscopy with biopsy demonstrated sar- 
coidosis. (2 figures, 5 tables, 29 references )— 
David Shoch 


DENDRITIC KERATITIS. IV. FOLLOW-UP Ex- 
AMINATION OF CORNEAL SENSITIVITY. 
Norn, M. S. (Kommunehospitalet, Co- 
penhagen, Denmark), Acta Ophth. 48: 
383-395, 1970. 


A series of 96 patients who had had their 
first attack of unilateral dendritic keratitis not 
less than five years previously—on an average 
13 years previously—had their corneal sensi- 
tivity measured. In 81% the sensitivity was 
markedly impaired, compared with that of the 
contralateral eye. The average pressure re- 
quired for the touching to be recognized was 
four times higher on the keratitis-affected eye 
than on the contralateral. In 12% the hypes- 
thetic region was localized centrally, in 14% 
peripherally, being sector-formed, while in 22% 
it comprised half of the cornea, and in the re- 
mainder it was diffuse. Declining corneal sen- 
sitivity was found to be positively correlated to 
rising number of relapses, presence of opacity, 
blood-vessel invasion of the cornea, stainabil- 
ity of the cornea, reduced wetting time, de- 
fects or absence of Fischer-Schweitzer’ fluo- 
rescein pattern, previous iritis, and increasing 
impairment of vision. It is possibly correlated 
to increasing depth of corneal opacity. The 


corneal sensitivity seems not to be correlated 


ABSTRACTS 


1023 


to the length of the observation period nor to 
present of Hudson-Stahli's line and hardly to 
herpes of the lip. Sequelae of dendritic kerati- 
tis (opacity, pathological Fischer-Schweitzer's 
fluorescein pattern, impaired sensitivity) were 
not visible in three of the 96 corneae. (1 fig- 
ure, 6 tables, 12 references)—Author’s ab- 
stract 


SIDE EFFECTS FROM USE OF LONG-ACTING 
CHOLINESTERASE INHIBITORS IN YOUNG 
PERSONS. Axelsson, U. and Nyman, K. 
(Sabbatsberg Hospital, Stockholm, Swe- 
den), Acta Ophth. 48:396-400, 1970. 


A group of 18 young persons with various 
types of accommodative convergent deviations 
and treated with Fluropryl or Phospholine 
Iodide, was studied with regard to side effects. 
Transient lens clouding was observed in two 
cases and iris cysts appeared in seven patients, 
On re-examination six to ten months after dis- 
continuance of treatment iris Cysts persisted 
in three patients and in two, a patchy depig- 
mentation of the pipillary border and the sur- 
rounding iris was observed, (4 references) — 
Authors' abstract 


PSEUDOEXFOLIATION OF THE LENS CAPSULE. 
III. OCULAR TENSION IN EYES WITH 
PSEUDOEXFOLIATION. Hansen, E. and Sel- 
levold, O. J. (Namdal Hospital, Namsos, 
Norway), Acta Ophth. 48:446-454, 1970. 


In 65 men and 177 women with unilateral 
pseudoexfoliation and otherwise normal eyes, 
a significantly higher level of tension was 
found in eyes with pseudoexfoliation com- 
pared with those in which this condition was 
not present, The average difference in which 
this condition was not present. The average 
difference in tension was 2.15 mm Hg in the 
men and 1.46 mm in the women. In 59 men and 
88 women with bilateral pseudoexfoliation but 
otherwise normal eyes, the average difference 
in tension between the two eyes was much less. 
There were significantly more patients with 
unilateral pseudoexfoliation in whom tension 
in the eye with pseudoexfoliation was clearly 
higher than in the other eye than there were 
patients in the group with bilateral pseudoex- 
foliation in whom a clear difference in tension 
between the two eyes was observed. In a group 
of patients with unilateral pseudoexfoliation 
who had not developed glaucoma during the 
period of observation, a record was kept of 
deviations in the ocular tension over a number 
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of years. No tendency for the ocular tension to 
increase in eyes with pseudoexfoliation was 
observed. Findings indicate that the essential 
changes which affect ocular tension take place 
during an early phase of the exfoliation process. 
(3 figures, 1 table, 1 reference )—Authors’ ab- 
stract 


ORBITAL PNEUMOTOMOGRAPHY. Bertelsen, 
T. I. (University of Bergen, Bergen, Nor- 
way), Acta Ophth. 48:616-624, 1970. 


Seventeen patients with primary tumors of 
the orbit were examined by pneumotomogra- 
phy. This method gives the best results in be- 
nign, encapsulated tumors where the air can 
spread over the tumor surface. Tumors of the 
optic nerve seem to be the growth which is 
most easily demonstrated. (7 figures, 6 refer- 
ences )—Author’s abstract 


LONG-TERM PROGNOSIS IN MALIGNANT EX- 
OPHTHALMOs. Riise, R. (Kommunehospi- 
let, Copenhagen, Denmark), Acta Ophth. 
48:634-643, 1970. 


Ten patients with severe symptoms were 
followed for 5 to 15 years. The author con- 
cludes the disease is self-limited. After periods 
of months or years, some remission may occur, 
followed by a stationary stage, characterized 
by exophthalmos and disturbances of motility. 
During critical phases, brief treatment with 
large doses of steroids is recommended. (2 ta- 
bles, 32 references )—Author’s abstract 


OPHTHALMODYNAMOMETRY IN APOPLECTIC 
PATIENTS WITH HEMISPHERICAL INFARC- 
TION OR TRANSITORY HEMISPHERICAL 
symptoms. Kjer, P., Eiken, M. and von 
Wowern, F. (Gentofte Hospital, Copen- 
hagen, Denmark), Acta Ophth. 48:700- 
709, 1970. 


The results of ophthalmodynamometry and 
carotid angiography are compared in 123 apo- 
plectic patients with hemispherical infarction 
or transitory hemispherical symptoms. 
Ophthalmodynamometry showed a significant 
difference between the two sides in half of the 
patients with severe stenosis of the carotid ar- 
tery and in about two-thirds of the patients 
with carotid occlusion. (5 tables, 18 refer- 
ences )—Authors’ abstract 


CAROTID-CAVERNOUS FISTULAE. A STUDY OF 
18 casEs. Madsen, P. H. (Arhus Kom- 
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munehospital and Amts og Bys Sygehus, 
Denmark), Acta Ophth. 48:731-751, 1970. 


A study on a series of 18 patients with ca- 
rotid-cavernous fistula is presented. Of the 
cases, 16 were of traumatic origin, while two 
were of spontaneous onset... . Thirteen pa- 
tients were treated with ligation of the carotid 
vessels, and two with ligation and muscle em- 
volization. Lasting effect on the pulsating ex- 
ophthalmos was obtained in 11 patients; in two 
the effect was incomplete in spite of repeated 
operations. . . . Owing to the numerous possi- 
bilities of anastomoses, ligation of vessels had 
to be repeated in five cases in order to obtain 
an acceptable result. Accordingly, it is desir- 
able to perform a direct operation on the fis- 
tula at once. (8 figures, 2 tables, 36 
references )—Author’s abstract 


DIFFERENTIATION OF PAPILLEDEMA FROM 
PSEUDO-PAPILLEDEMA BY FLUORESCEIN 
OpHTHALMoscopy. Bynke, H. G. and 
Aberg, L. (University Hospital, Lund, 
Sweden), Acta Ophth. 48:752-758, 1970. 


In 16 cases with papilledema and nine with 
pseudo-papilledema the optic discs were stud- 
ied by blue filter ophthalmoscopy after intra- 
venous injection of fluorescein. The deep disc 
fluorescence was found to be much more 
marked in the majority of the cases with 
edema than in the cases with pseudo-edema. 
However, in four cases with edema it was 
faint and of the same order of size as in some 
cases with pseudo-edema. It was concluded 
that fuorescein ophthalmoscopy is valuable for 
a differentiation of the two conditions but that 
the method is not entirely reliable. (1 table, 8 
references )—Authors’ abstract 


CORNEAL SENSITIVITY BY LOW TEMPERA- 
TURES. Kolstad, A. (University of Oslo, 
Norway), Acta Ophth. 48:789-793, 1970. 


Exposure to ambient temperatures common 
in Norway during the winter is found to de- 
crease the corneal sensitivity as measured by 
an esthesiometer. It is thought that this may 
explain the higher tolerance to contact lenses 
experienced during the cold season. (12 refer- 
ences)—Author's abstract 


VARIABILITY OF THE ELECTRO-OCULOGRAM 
(EOG). Van Lith, G. H. M. and Balik, 
J. (Medical Faculty, Rotterdam), Acta 
Ophth. 48:1091-1096, 1970. l 
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Variability of the EOG has been determined 
by making ten EOGs in each of 15 normal sub- 
jects. The mean value and standard deviation 
: of the experiments was respectively 2.15 and 
0.25. From the results two conclusions have 
been drawn. Firstly, values lower than 0.25 in 
the same person has particular meaning. (4 
` figures, 1 table, 8 references)—Authors’ ab- 
stract 


MESODERMAL DYSGENESIS OF THE CORNEA 
AND IRIS (RIEGER'S ANOMALY). Zetter- 
strom, B. (Karolinska Sjukhuset, Stock- 
holm, Sweden), Acta Ophth. 48:1102- 
1106, 1970. 


A case of mesodermal dysgenesis of the cor- 
nea and iris is reported in which the anomaly 
was suspected in the first week of life, its pres- 
ence being confirmed in the seventh month, 
and the clinical course of the condition has 
been followed up for four years at the time of 
writing. Interesting features of the case were 
that the bilateral congenital opacity cleared 
sufficiently for details of the anterior chamber 
to be photographed and that there was objec- 
tive evtdence of improvement of vision. (5 fig- 
` ures, 7 references )—Author’s abstract 


BILATERAL | HOMONYMOUS HEMIANOPSIA 
FOLLOWING VENTRICULOGRAPHY. Rasmus- 
sen, K. E. (Arhus Kommunehospital, Ar- 
hus, Denmark), Acta Ophth. 48:1174- 
1184, 1970. 


Eight cases of bilateral homonymous hemia- 
nopsia were found following ventriculography 
.on a material of 335 patients. In five of these 
cases the vision returned to normal in less 
than 10 days, in one it had been restored at 
follow-up six months later, while in two cases 
no improvement had occurred at discharge 
from the hospital one and two months after 
the ventriculography. (12 references )—Au- 
thor’s abstract 


THE VALUE OF OCULAR FINDINGS IN THE DI- 
AGNOSIS OF ANGIOKERATOMA CORPORIS 
DIFFUSUM ( FABRY’S DISEASE). Lou Chris- 
tensen, H. V., Heidensleben, E, and Lar- 
sen, H. (Kovwnhavns Amts Syeghus i 
Gentofte, Denmark), Acta Ophth. 48: 
1185-1194, 1970. 


In this study of Fabry's disease, 11 out of 15 
members of one family presented symptoms 
and Signs of this disorder. It is pointed out 
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that corneal opacities are of great diagnostic 
value in both heterozygote females and young 
males presenting only slight general manifes- 
tations. The presence of marked focal varicos- 
ities and ampulliform or saccular dilatations 
of the conjunctival vessels together with tor- 
tuosity of the vessels may also be of great di- 
agnostic value in this disease, Retinal vascular 
tortuosity is considered to be of no diagnostic 
value if not present together with other mani- 
festations of the disease. (6 figures, 1 table, 21 
references )—Authors’ abstract 


DEMODEX, FOLLICULORUM. INCIDENCE AND 
POSSIBLE PATHOGENIC ROLE IN THE HU- 
MAN EYELID. Norn, M. S. (Kommune- 
hospitalet, DK-1399, Copenhagen K, Den- 
mark), Acta Ophth. Suppl. 108: 1-85, 1970. 


On the basis of examination of 400 patients 
the author comes to the following conclusions. 
Demodex can be found in about 50% of all pa- 
tients. However, the author does not feel that 
Demodex folliculorum is the cause of blephar- 
itis. A cylindric formation around the base of 
the lash suggests presence of Demodex. The 
cylinder (cuff, collaring around the ciliary 
root) is an epithelial proliferation of the hair 
follicle, presumably caused by Demodex move- 
ments and metabolic waste products in the fol- 
licle. Demodex play a role in the ecology of 
the skin. The mite can spread S. albus from 
one hair follicle to another. Demodex can be 
demonstrated in nearly all people, aged over 70 
years. The incidence rises with increasing age. 
The mite is also found in the younger age 
classes (e.g. in about 2595 of teenagers). (21 
figures, 11 tables, 52 references)—Author's 
abstract 


A CLINICAL STUDY OF THE NORMAL HUMAN 
CENTRAL CORNEAL THICKNESS. Hansen, 
F. K. (Kommunehospitalet, University of 
Arhus, 8000 Arhus C., Denmark), Acta 
Ophth, 49:82-89, 1971. 


Central corneal thickness was measured in 
150 normal eyes with the Haag-Streit pachom- 
eter. A mean value of 0.520 + 0.018 was found 
in 76 right eyes, whereas the value of 74 left 
eyes was 0.004 mm higher due to the angle 
kappa. A normal frequency distribution is 
demonstrated. Central corneal thickness is 
found to increase significantly with increasing 
intraocular pressure within normal range, and 
possible to decrease with increasing body 
height. No correlation between age, refraction 
and anterior corneal curvature was found. No 
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sex difference was found, (2 figures, 4 tables, 
12 references )—Author’s abstract 


HUMAN RETINAL VASCULAR OBSTRUCTIONS. 
Nilsson, S, E. (Karolinska Sjukhuset, 
10401 Stockholm 60, Sweden), Acta 
Ophth. 49:111-133, 1971. 


The author examined six patients with cen- 
tral retinal vein obstructions and four patients 
with central retinal artery obstructions with 
fluorescein angiography and electroretinogra- 
phy. They found that both these modalities 
were useful prognostic indicators, Generally in 
those patients who recovered vision the b 
waves remained normal while in those who 
went on to suffer deprivation of vision there 
was a markedly reduced b wave. Further, the 
mean retina circulation time for cases with re- 
turn of vision was 4.2 seconds (as against a 
normal of 2.2 seconds) while in those cases 
where the vision did not return the mean reti- 
nal circulation time ranged from 7 to 330 sec- 
onds. (14 figures, 3 tables, 33 references )— 
David Shoch 


TrRIDENCLEISIS. Tarkkanen, A. and Eskelin, 
L. (Helsinki University Eye Hospital, 
Finland), Acta Ophth. 49:143-150, 1971. 


Iridencleisis was performed on 124 eyes 
over a five year period. Tensions were con- 
trolled in 8995 but visual deterioration took 
place in 23% of these. Persistent hypotony de- 
veloped in 10%. (6 tables, 12 references)— 
David Shoch 


MODIFIED GONIOPUNCTURE IN THE TREAT- 
MENT OF CONGENITAL GLAUCOMA. Vannas, 
S. and Pohjola, S. (Helsinki University 
Eye Hospital, Finland), Acta Ophth. 49: 
159-164, 1971. 


Good ocular tension control was obtained by 
means of modified goniopuncture in nine eyes 
of 13, and there were no postoperative compli- 
cations in these cases. In two eyes a sponta- 
neous cure occurred. Goniopuncture can be 
recommended as the primary operation in the 
treatment of congenital glaucoma because of 
the slight risk of complications and the en- 
couraging results obtained. In addition it 
should be taken into account that goniopunc- 
ture does not preclude a subsequent goniotomy 
or trabeculotomy, should it prove necessary. 
(2 tables, 10 references)—Authors’ abstract 


THE FREQUENCY OF FIBRILLOPATHIA EPI- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NOVEMBER, 1971 


THELIOCAPSULARIS (SO-CALLED SENILE EX- 
FOLIATION) IN PATIENTS WITH OPEN- 


ANGLE GLAUCOMA. Aasved, H. (University . 


of Bergen, Norway), Acta Ophth. 49: 
194-210, 1971. 


A total of 444 patients with open-angle glau- - 


coma has been examined to determine the inci- 
dence of pseudoexfoliation. The most impor- 
tant factor appears to be the severity of glau- 
coma. The frequency was considerably higher 
among patients with optic nerve damage than 
among patients with normal optic discs and 
visual fields. Different patient groups collected 


from the same geographical area but with, 


varying degrees of severity showed an in- 
creasing frequency of fibrillopathy in the same 
sequence as the serverity. . . . These findings 
seem to concur well with the clinical experi- 
ence that capsular glaucoma is a móre serious 
condition than ordinary simple glaucoma. 
Among patients with open-angle glaucoma in 
Norway as a whole it is assumed that the fre- 
quency of fibrillopathy is in the range of 20 to 
30% and thus probably not higher than in 
other countries. (7 tables, 42 references)— 
Author's abstract ` 


SYNKINESIS OF UPPER LID ELEVATION OC- 
CURRING IN HORIZONTAL EYE MOVEMENTS. 
Ticho, U. (Hadassah Medical Center, 
Jerusalem, Israel), Acta Ophth. 49:232- 
238, 1971. 


The motility of the upper eyelid was investi- " 


gated in 133 subjects with normal eye motility 
during horizontal movements of the eyes. Ele- 
vation was found to be present in abducfion im 
49% of the cases, in adduction in 15% and 
during both abduction and adduction it oc- 
curred in 14%. . . . Six cases with abducens 
palsy and three cases with Duane's syndrome 
presented exaggerated elevation of the eyelid 
in abduction. The presence of physiologic synki- 
nesis between the lid elevators and the hori- 
zontal muscles of the eye is suggested. In cases 
of 6th nerve palsy and Duane's syndrome the 
exaggerated nerve impulses to the levator 
palpebrae muscle could be the cause for the 
exaggerated lid retraction on abduction. (8 
figures, 2 tables, 8 references)—Author's ab- 
stract 


THE SAGITTAL GROWTH OF THE EYE. I. UL- 
TRASONIC MEASUREMENT OF THE DEPTH 
OF THE ANTERIOR CHAMBER FROM BIRTH 
TO PUBERTY. Larsen, J. S. (University of, 
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*Bergen, Norway), Acta Ophth. 49:239- 
262, 1971. 


Ultrasonographic measurements of the 
* depth of the anterior chamber were carried 
out in 80 full-term newborns (43 boys and 37 
. girls) and in 465 boys and 381 girls aged 6 
months to 13 years. Both eyes were measured 
in all subjects. From birth to the age of 13 the 
mean value of the anterior chamber depth in- 
creased from 2.37 to 3.70 mm for boys and 
from 2.39 to 3.62 mm for girls, having then 
reached the same value as in young adults (20 
to 40 years). It therefore appears that the in- 
crease in the depth of the anterior chamber 
` terminates at the age of 13, or is minimal after 
this age. The increase in the depth of the ante- 
rior chamber takes place in three growth 
phases: a rapid postnatal phase from birth to 
the age of one and a half years, with an in- 
crease of approximately 0.9 to 1.0 mm, a 
slower infantile phase from 1 to 7 years with 
an increase of 0.3 to 0.4 mm and a slow juve- 
nile phase from 8 to 13 years with an increase 
of barely 0.1 mm. During the whole of the- 
growth period there appears to be a real sex- 
_ determtned difference in the depth of the ante- 
rior chamber of about 0.1 mm, the deepest an- 
terior chamber being found in boys. A nega- 
tive correlation between the depth of the ante- 
rior chamber and refraction develops at an 
early stage of the growth period, and has in 
this study been found to be established from 
the second year of life. (7 figures, 9 tables, 48 
, references )—Author’s abstract 


LATE RESULTS OF SURGERY ON EYES WITH 

- PRIMARY GLAUCOMA AND CATARACT. Laati- 
kainen, L. (University of Helsinki, Fin- 
land), Acta Ophth. 49:281-292, 1971. 


The effect of lens extraction on intraocular 
pressure in glaucomatous eyes was studied, 
The material comprised 98 glaucomatous eyes 
operated on for cataract in the years 1960 to 
1968 in the University Eye Clinic, Helsinki, In 
cases with previous antiglaucomatous surgery, 
lens extraction had no distinct effect on the 
intraocular pressure or on the need for anti- 
glaucomatous medication. Only in one eye was 
loss of filtration found postoperatively. In 
cases were cataract extraction was the pri- 
mary procedure, the beneficial effect on glau- 
coma control was seen in about 70% of eyes 
with open-angle glaucoma. In 50% of eyes 
with open-angle glaucoma the pressure was 
adequately controlled without any postopera- 
tive medication. In the more difficult cases of 
‘chronic open-angle glaucoma, and in most 
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cases of chronic angle-closure glaucoma, the 
effect of lens extraction alone seem insufficient 
to control the glaucoma. (8 tables, 42 refer- 
ences )—Author’s abstract 


THE FREQUENCY OF RUBEOSIS IRIDIS IN DIA- 
BETIC PATIENTS, Ohrt, V. (Aalborg Syge- 
hus, 9000 Denmark), Acta Ophth. 49: 
301-307, 1971. 


Rubeosis iridis occurs in about 5% of Dan- 
ish diabetics. . . . As, however, rubeosis is 
closely connected with proliferative retinop- 
athy, it is more relevant to consider the fre- 
quency in this connection and rubeosis was 
found in 64% of these patients. . . . However, 
rubeosis is also seen in a smaller number of 
patients with retinopathy, but without prolifer- 
ations. Therefore, one arrives at the final con- 
clusion that the frequency of rubeosis in a dia- 
betes material can be considered to be about 
60% of the number of the proliferative cases 
in the series, (5 tables, 13 references )—Au- 
thor’s abstract 


AMERICAN ORTHOPTIC JOURNAL 


THE NATURAL COURSE OF ESOTROPIA. Moore, 
5. (Columbia-Presbyterian Medical Cen- 
ter, New York), Am. Orthoptic J. 21:80- 
83, 1971. 


A child with a moderate degree of esotropia 
has a 59% chance of his deviation decreasing 
as he grows up. One out of 10 will become ex- 
otropic and neither the change in refractive 
error nor the presence of amblyopia will influ- 
ence its development. (3 tables )—Author’s ab- 
stract 


ARCHIVES OF OPHTHALMOLOGY 


AQUEOUS DYNAMICS OF PILOCARPINE-TREAT- 
ED EYES, THE INFLUENCE OF TOPICALLY 
APPLIED EPINEPHRINE. Harris, L. S., Mit- 
tag, T. W. and Galin, M. A. (New York 
Medical College, 1249 Fifth Ave., New 
York), Arch. Ophth. 86:1-4, July, 1971. 
Solutions of levoepinephrine borate were 

prepared in concentrations of 0.6%, 0.12%, 

0.25%, 0.50%, 1.00% and 2.00%. These solu- 


tions were applied to the right eye only for 
four to six weeks in a series of open-angle 
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glaucomatous patients who were receiving 4% 
pilocarpine to both eyes. Although a small 
effect was noted with lower doses, no mean- 
ingful additional hypotensive response from 
epinephrine was noted until the concentration 
reached 0.50%. The maximal additive response 
occurred with 2.00% levoepinephrine. Al- 
though the combined effect of pilocarpine and 
epinephrine was greater than the maximal 
effect of either drug alone, it was less than the 
additive effects of both drugs. Parallelism of 
the epinephrine and pilocarpine/epinephrine 
dose-response curves suggests that both drugs 
act by similar mechanisms. (3 tables, 3 refer- 
ences )—Authors’ abstract 


THE FIXED DILATED PUPIL, Thompson, H. S., 
Newsome, D. A. and Loewenfeld, I. E. 
(University of Iowa, Iowa City), Arch. 
Ophth. 86:21-27, July, 1971. 


Isolated iridoplegia or internal ophthalmo- 
plegia may be due to impairment of the effec- 
tor muscles in the eye, defective parasympa- 
thetic innervation, or the presence of atropinic 
substances in the eye. Pharmacologic blockade 
can be identified by the pupil’s failure to con- 
strict to pilocarpine drops. Because of its clar- 
ity and technical simplicity, this test should be 
in general use as an office procedure. (6 fig- 
ures, 12 references) —Authors' abstract 


DEVELOPMENTAL MEDICINE AND 
CHILD NEUROLOGY 


VISUAL ACUITY OF A NATIONAL SAMPLE 
(1958 conorr) at 7 years. Alberman, 
E. D., Butler, N. R. and Sheridan, M. D. 
(National Children's Bureau, 1 Fitzroy 
Square, London W.1.), Develop. Med. 
Child. Neurol. 13:9-14, Feb., 1971. 

Of 14,197 children at the age of seven, 79% 
had a visual acuity of 6/6 in both eyes, and in 


9695 at least one eye had an acuity of 6/9 or 
better. (5 tables, 6 references )—Joel G. Sacks 


INTERNATIONAL OPHTHALMOL- 
ocy CLINICS 


SOME IATROGENIC OCULAR DISEASES FROM 
SYSTEMATICALLY ADMINISTERED DRUGS. 
Bernstein, H, N. (Washington Hospital 
Center, D.C.), Int. Ophth. Clin. 10:553- 
619, 1970. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NOVEMBER, 1971 


An excellent review article that discusses 
the documented side-effects of various medica- 
tions, For example, systemically administered 
steroids have been reported to cause glaucoma, 
cataracts and papilledema. The antimalarials 
cause retinal degeneration and keratopathy. 
The phenothiazine tranquilizers cause retinal 
degeneration, keratopathy and cataracts. 
Chloramephenicol has been implicated in optic 
neuritis as has penicillamine and ethambutol. 
Triparanol, which is no longer on the market, 
is known to produce cataracts. These and 
other drugs are described and the pertinent lit- - 
erature references given. (21 figures, 7 tables, 
195 references)—David Shoch 


INVESTIGATIVE OPHTHALMOLOGY 


*STEROID-INDUCED" MYDRIASIS AND PTOSIS. 
Newsome, D. A., Wong, V. G., Cameron, 
T. P. and Anderson, R. R. (National In- 
stitutes of Health, Bethesda, Md.), Invest. 
Ophth. 10:424-429, June, 1971. 


It has been noted clinically that commercial 
preparations of dexamethasone induce a my- 
driasis and ptosis. The authors used the usual 
commercial preparation available (Decadron), 
the vehicle alone and a solution of dexametha- 
sone in saline to evaluate the relative impor- 
tance of each constituent. When either Deca- 
dron or the vehicle was used to irrigate the 
anterior chamber of rabbits, mydriasis re- , 
sulted. No pupil changes were observed after 
perfusion with dexamethasone in saline. Simi- 
larly perfusion with Decadron or the vehicle , 
mixture produced marked to moderate ptosis. 
However the use of dexamethasone in saline 
did not cause any ptosis. Therefore, the my- 
driasis and ptosis reported from the use of ste- 
roids appears to be caused by a direct myo- 
pathic effect of the vehicle. (3 figures, 1 table, 
9 references) —David Shoch 


FURTHER STUDIES SUPPORTING THE IDENTITY 
OF CONGENITAL TRITANOPIA AND HEREDI- 
TARY DOMINANT OPTIC ATROPHY. Krill, 
A. E., Smith, V. C. and Pokorny, J. (Eye 
Research Laboratories, University of Chi- 
cago, Illinois), Invest. Ophth. 10:457-465, 
June, 1971. 


Dominant inherited optic atrophy is usually 
a stationary disorder with typical findings of 
temporal optic nerve pallor, abnormal distance 
acuity, minimal visual-field defects, and char-- 
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acteristic color confusions in the blue-green 
region of the spectrum. Variability in the se- 
verity of these abnormalities is common, even 
within the same family. In patients with mini- 
mal disease, distance acuity may be close to 
normal and optic pallor may be so subtle that a 
definitive diagnosis cannot be made unless 
other obviously affected members of a family 
are seen. Our studies indicate that patients 
with dominantly inherited optic atrophy have 
similar color vision to that previously reported 
for subjects with congenital tritan defects, In 
fact, the almost identical color-vision profiles 
and pattern of inheritance of the two condi- 
tions lead us to question the existence of con- 


` genital tritan defect as an independent entity. 


Criteria are suggested for distinguishing the 
two conditions, It is emphasized that the ut- 
most care should be taken to rule out dominant 
optic atrephy in future subjects in whom con- 
genital tritanopia is suspected, both because of 
the strikingly similar characteristics of the 
two conditions, if these are indeed separate en- 
tities, and because the diagnosis of hereditary 
dominant atrophy may be easily missed, (4 fig- 
ures, 29 references )—Authors’ abstract 


RETINAL COLLATERAL VESSEL FORMATION, 
Klein, R., Klein, B., Henkind, P. and Bell- 
horn, R. (Albert Einstein College of Med- 
icine, Bronx, New York), Invest. Ophth. 
10:471-480, July, 1971. 


Retinal vessels of 18 adult domestic cats 
were successfully embolized with graded glass 
microspheres, and the resultant vascular 
changes were monitored clinically by ophthal- 
moscopy. .. . While collaterals were ophthal- 
moscopically evident within 24 hours of oc- 
clusion, none were identified histologically 
until seven days after occlusion. These collat- 
erals developed from the pre-existing retinal 
capillary bed and often attained the same cali- 
ber as the occluded vessel. (7 figures, 2 tables, 
10 references )—Authors’ abstract 


CHARACTERIZATION AND INHIBITION OF COR- 
NEAL COLLAGENASE. Hook, C. W., Brown, 
S. I., Iwanij, W. and Nakanishi, I. (New 
York Hospital-Cornell University Medi- 
cal College, 525 E. 68th St., New York, 
N.Y.), Invest. Ophth. 10:496-503, July, 
1971. 

This investigation shows that corneal col- 
lagenase operates optimally at a physiologic 
pH and not at 4.0 or above 8.4, and that the 
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enzyme cleaves the collagen molecule into 34 
and 1⁄4 length fragments. Studies on the dy- 
namics of collagenase inhibition show that the 
enzyme 1s calcium dependent. Many potential 
inhibitors were tested. The collagenase inhibi- 
tors sodium and calcium ethylenediaminetet- 
raacetic acid (EDTA) probably inhibit collag- 
enase by removing the essential calcium. They 
were found to be completely reversible. The 
inhibition of corneal collagenase by cysteine 
was partially reversible by the addition of cal- 
cium, indicating that part of its inhibition is 
due to chelating. However, more than 50% of 
cysteine’s inhibition is irreversible. Dithio- 
threitol was also found to inhibit collagenase. 
Iodoacetate was added to dithiothreitol to al- 
kylate in sulfhydryl groups, and then it did 
not inhibit collagenase. These results indicate 
that in addition to inhibiting by chelating cal- 
cium, cysteine irreversibly inhibits by reducing 
a disulfide bond in the enzyme molecule. Fi- 
nally, guanidinium-extracted corneal proteo- 
glycan was shown to prevent collagenase from 
breaking down collagen, (4 figures, 5 tables, 21 
references )—Authors’ abstract 


MECHANISM OF DEVELOPMENT OF HEREDI- 
TARY CATARACT IN MICE. Iwata, S. and 
Kinoshita, J. H. (Massachusetts Eye and 
Ear Infirmary, 243 Charles Street, Boston, 
Mass. 02114), Invest. Ophth. 10:504-512, 
July, 1971. 


The biochemical evidence regarding a reces- 
sively transmitted cataractous trait in mice 
suggests that an apparent deficiency of Na-K 
ATPase may be involved in the initiation of 
this type of cataract. The enzyme defect leads 
to inefficiency of the cation pump mechanism. 
This abnormality was demonstrable in 13-day- 
old mice. At this stage the lens was clear and 
the electrolyte levels were normal. However, 
by the twentieth day it became apparent that 
the defective lens was no longer able to ex- 
trude sodium efficiently, therefore sodium con- 
tent increased. The sudden increase in electro- 
lytes drew water into the lens and an osmotic 
change occurred. These events preceded the 
appearance of a “pin-head” nuclear opacity. (8 
figures, 17 references )—Authors’ abstract 


STUDIES OF AQUEOUS HUMOR DYNAMICS IN 
MAN. II. MEASUREMENTS IN YOUNG NOR- 
MAL SUBJECTS USING ACETAZOLAMIDE AND 
L-EPINEPHRINE. Kupfer, C., Gaasterland, 
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D. and Ross, K. (National Institutes of 
Health, Bethesda, Md.), Invest. Ophth. 
10:523-533, July, 1971. 


The short-term effects on aqueous humor 
flow dynamics of single doses of acetazolamide 
and L-epinephrine, alone and combined were 
studied in selected young, normal men. Analy- 
sis of aqueous flow before and after medica- 
tion was facilitated by graphic representation 
of flow versus intraocular pressure, the flow 
curve. Acetazolamide reduced intraocular 
pressure and P, of Goldmann without affect- 
ing true facility or pseudofacility. A pattern of 
pressure-independent reduction of flow oc- 
curred. L.-epinephrine reduced intraocular 
pressure and pseudofacility. A pattern of pres- 
sure-dependent change of aqueous flow oc- 
curred with reduction of flow at intraocular 
pressures below approximately 30 mm Hg. 
When acetazolamide was combined with epi- 
nephrine, additive effects were noted, with an 
additional decrease of intraocular pressure as- 
sociated with significant increase of true facil- 
ity. No change of true facility occurred after 
epinephrine or acetazolamide alone in these sub- 
jects. (5 figures, 8 tables, 16 references )— 
Authors' abstract 


Jouns Horxins MEDICAL 
JOURNAL 


TEACHING OPHTHALMOLOGY TODAY AND TO- 
MORROW. Paton, D. (Dept. of Ophthalmol- 
ogy, Baylor College of Medicine, Texas 
Medical Center, Houston, Texas 77025), 
Johns Hopkins Med. J. 128:208-233, 
Apr., 1971. 


There is an urgent need in ophthalmology to 
increase the efficiency and effectiveness of 
teaching. 

Lectures that are repeated frequently should 
be available as single-concept, audio visual 
recordings so that their repeated delivery will 
not lessen the effectiveness and stifle the en- 
thusiasm of the lecturer. The simultaneous use 
of three slide projectors along with the use of 
a "guest lecturer" from another department is 
highly successful. Training can be made more 
efficient with the use of such aids as model 
eyes, enucleated animal eyes for teaching sur- 
gery and movie films. (8 figures, 31 refer- 
ences)—]oel G. Sacks 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NOVEMBER, 1971 


JOURNAL or NEUROLOGY, NEURO- 
SURGERY AND PSYCHIATRY 


CLINICAL SPECTRUM OF OCULAR BOBBING. Pe 


Susac, J. O., Hoyt, W. F., Daroff, R. B. 


and Lawrence, W. (Letterman General | 


Hospital, San Francisco), J. Neurol. 
Neurosurg. Psychiat. 33:771-775, 1970. 


Ocular bobbing is a distinctive movement 
disorder occurring in a variety of related 
forms herein classified as "typical," “monocu- 
lar," and "atypical." "Typical" ocular bobbing 
occurs in patients with paralysis of horizontal 
conjugate eye movements and consists of 
abrupt, spontaneous downward jerks of the 
eyes with a slow return to the mid position. 
The “monocular” type reflects co-existing uni- 
lateral third nerve paresis in additjon to the 
bobbing. The “atypical” type includes either a 
variation unexplained by associated oculomo- 
tor palsy, or bobbing with intact spontaneous 
or reflex horizontal eye movements. The clini- 
cal spectrum of ocular bobbing, its varied 
causes, and its prognostic significance are ex- 
emplified in a report of nine cases. (1 table, 14 
references )—Authors’ abstract 


KLINISCHE MONATSBLATTER FUR 
AUGENHEILKUNDE 


PHOTOCOAGULATION IN RETINAL PERIPHLE- 
BITIS. (German) Lemke, L. and Jutte, A. 
(Univ.-Augenklinik Jena), Klin. Mbl. 
Augenh. 158:8-15, Jan. 1971. 


Twenty patients with a retinal periphlebitis 
of the haemorrhagic type were treated by pho- 
tocoagulation, the vascular defects being iden- 
tified as prestages of haemorrhages in the 
fluorescence-angiogram. The disease could be 
brought to a standstill in 18 cases. Under 
fluorescence-angiographic control, the relapse- 
free observation period lasted for 1 to 5 years, 
on the average to 3 years. (2 figures, 1 table, 
10 references )—Authors’ abstract 


SYNDROME OF DANCING EYES WITH MYO- 
CLONIC ATAXIA. (German) Brune, G., 
Hertel, G. and Gruninger, W. (Univ.- 
Klinik Wurzburg), Klin. Mbl. Augenh. 
158:41-48, Jan., 1971. 


A case of dancing eyes with myoclonic ataxia 
is reported. The syndrome appeared after ex- 
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Posure to infection, showed sudden onset and 
protracted course. A viral infection or immuno- 
pathological mechanisms are suggested to play 
a role in the pathogenesis of the disease. In 
addition, it is assumed that irritative lesions 
within the cerebellar vermis and the brainstem 
represent the pathomorphological base of the 
clinical symptomatology. (2 figures, 9 refer- 
ences )—Authors’ abstract 


ÉLECTRORETINOGRAPHY, A METHOD OF EX- 
AMINATION TO DETERMINE THE PROGNOSIS 
IN JUVENILE DEGENERATION OF THE MAC- 
ULA. (German) Hammerstein, W. ( Univ.- 
Augenklinik, Dusseldorf), Klin. Mbl. 
Augenh. 158:72-75, Jan., 1971. 


While the early stage of a juvenile degener- 
ation of the macula (son) showed a degenera- 
tion process which was still restricted to the 
macula region, the subnormal ERG already in- 
dicated a progression of the disease. After a 
course for decades (father) a degeneration of 
the entire central area of the retina was seen 
ophthalmoscopically, with a disappearance of 
the ebectroretinal potential. In the initial 
stage the electroretinogram already gave in- 
formation on the prognosis of the disease. (4 
figures, 12 references )—Author’s abstract 


TREATMENT OF PROLIFERATING DIABETIC 
RETINOPATHY WITH DIATHERMY-COAGU- 
LATION. (German) Wessing, A. and Bock- 
enhoff, [. (Augenklinik am Klinikum Es- 
sen der Ruhruniversitat Bochum), Klin. 
Mbl. Augenh. 158:212-220, Feb., 1971. 


The results are obtained by the examination 
of 92 treated eyes. In approximately half of 
the cases diathermy-coagulation results in the 
arresting of intravitreal proliferation of ves- 
sels. Furthermore, diathermy leads to a very 
rapid absorption of massive hemorrhages in 
the vitreous body. (1 figure, 3 tables, 23 refer- 
ences )—Authors’ abstract 


CLINICAL CONSIDERATIONS AND INHERI- 
TANCE OF VITELLIFORM DEGENERATION OF 
THE MACULA. (German) Thiel, H. J. and 
Behnke, H. (Univ.Augenklinik, Kiel), 
Klin. Mbl. Augenh. 158:235-246, Feb., 
1971. 

In three family branches with vitelliform 

degeneration of the macula, with a total of 565 


genealogically related persons, 98 members of 
. the family were available for ophthalmological 
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examination, The disease is transmitted domi- 
nant autosomally. Cysts were found and par- 
ticularly in older persons, scarred stages, (13 
figures, 40 references )—Authors’ abstract 


THE RIGHT-LEFT PROBLEM OF RETINAL 
TEARS. (German) Jager, A. (51 Aachen, 
Goethestr. 27/29, Augenklinik), Klin. 
Mbl, Augenh. 158:272-273, Feb., 1971. 


A statistical comparison between patients in 
one German and three Persian eye hospitals 
has shown that retinal tears, independently of 
the direction of reading—in German from left 
to right and from right to left in the Arabic 
script—appear more frequently in right eyes 
than in left eyes. (2 references )—Author’s ab- 
stract 


INITIAL CLINICAL EXPERIENCE OF TREAT- 
MENT WITH ADHESIVES IN OPHTHALMIC 
SURGERY. (German) Muller-Jensen, K. 
(Augenklinik der Universitat München, 
Germany), Klin. Mbl. Augenh. 158:573- 
577, Apr., 1971. 


The tissue adhesive butylcyanoacrylate was 
used in man in three cases of perforating inju- 
ries of the cornea and in ten cases of corneal 
incision for cataract, following extensive ani- 
mal experiments. Small, smooth perforations 
of the cornea or incisions by lancet adhered 
without difficulty. When larger wounds of the 
cornea or corneal incisions for cataract were 
treated with the adhesive, it was frequently 
necessary to use additional sutures for adapta- 
tion. The strong adhesion of the adhesive ma- 
terial to the suture may then cause delay for 
several weeks until the adhesive membrane has 
been shed spontaneously. This in turn may 
produce severe keratitic reactions, In lacerated 
corneal injuries the monomeric adhesive easily 
enters the wound clefts and polymerises in the 
parenchyma of cornea. Disorders of wound 
healing resulted and toxic kerato-iritis with 
vascular infiltration into the cornea occurred. 
Altogether the usefulness of adhesive sub- 
stances in corneal surgery is limited. (3 fig- 
ures, + references )—Author’s abstract 


ON THE IMPORTANCE OF BLOOD FACTORS IN 
KERATOPLASTY. (German) Meyer, H. J. 
(Univ.-Augenklinik Gottingen), Klin. 
Mbl. Augenh. 158:780-785, June, 1971. 


The author studied 250 keratoplasties and 
subdivided the patients into various prognostic 
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groups. No dependence of healing on blood 
factors of the corneal donor covll be demon- 
strated in any group. (5 figures 1 table, 16 
references) —David Shoch 


SCIENTIFIC AMERICAN 


EYE MOVEMENTS AND VISUAL PERCEPTION, 
Noton, D. and Stark, L. (University of 
Colorado), Sci. Amer. 224:55-43, June, 
1971. 


Angles and other informative c«tails are the 
features selected by the brain for remembering 
and recognizing an object. It is aypothesized 
that as a subject views an object for the first 
time and becomes familiar with : he scans it 
with his eyes and develops a scan path for it. 
During this time he lays down :he memory 
traces of the feature ring, which -ecords both 
the sensory activity and the mocor activity. 
When he subsequently encounters he same ob- 
ject again, he recognizes it by matehing it with 
the feature ring, which is its interr al represen- 
tation in his memory. (12 figures)—Joel G. 
Sacks 


TRANSACTIONS OF THE AMERICAN 
ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


OCULAR FINDINGS FOLLOWING RADICAL MAX- 
ILLECTOMY. Wilder, L. W., Beyer, C. K., 
Smith, B. and Conley, J. J. (Ziew York), 
Tr. Am. Acad, Ophth. Otolarwng. 75:797- 
801, Tuly-Aug., 1971. 


Malignant tumors of the nasopharynx and 
paranasal sinuses are frequently »resent with 
epiphora as the primary complant. Follow- 
ing radical maxillectomy, ocular ptosis and 
enophthalmos are common results. Visual acu- 
ity and binocular visual function are not often 
affected. Despite the partial removal of the na- 
solacrimal duct, dacryocystorhinestomy is sel- 
dom necessary. (4 figures, 1 table, 2 refer- 
ences )—Anthors’ abstract 


ORBITAL FLOOR FRACTURES: FOLLOW-UP OF 
CASES WITH AND WITHOUT SURGICAL RE- 
PAIR. Emery, J. M., von Noorden, G. K. 
and Schlernitzauer, D. A. (Walmer Insti- 
tute, Johns Hopkins Hospital, Baltimore), 
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Tr, Am. Acad. Ophth. Otolaryng. 75:802. 
812, July-Aug., 1971. 


Hypocycloidal polytomography appeared to 


he the most accurate roentgenographic tech- 
nique currently available for the diagnosis of 


orbital floor fractures. An analysis of patients ° 


who were operated on for orbital floor frac- 
tures and were followed for an average period 
of 3.4 years revealed that 24 of 49 patients had 
persistent diplopia despite surgical repair, Pa- 
tients who were operated on within the first 
week after injury had late diplopia just as fre- 
quently as those who were operated on during 


the second week after injury. A follow-up ex- - 


amination of 18 patients with roentgenographi- 
cally proved orbital floor fractures which were 
not operated on revealed that in a significant 
number diplopia would disappear permanently 
within two weeks after injury even when sur- 
gery was not performed. Thus, patients with 
orbital floor fractures, who initially either 
have no diplopia or who lose the diplopia 
within 14 days after injury should not undergo 
surgery unless roentgenograms show evidence 
of an extensive defect of the orbital flgor that 
may cause enophthalmitis if left untreated. (3 
figures, 8 tables, 28 references )—Authors’ ab- 
stract 


VITRECTOMY: A PARS PLANA APPROACII. 
Machemer, R., Buettner, H. and Norton, 
E. W. D. (Bascom Palmer Eye Institute, 


University of Miami, Florida), Tr. Am. , 


Acad. Ophth. Otolaryng. 75:813-820, July- 
Aug., 1971. 


An instrument has been described which is* 
irtroduced into the vitreous cavity through the 
pars plana, Simultaneously, vitreous 1s de- 
stroyed, aspirated, and replaced by a balanced 
salt solution. The instrument allows the sur- 
geon to eliminate gel-like vitreous of any con- 
sistency and also to cut vitreous strands. With 
the exception of the vitreous base, almost all 
vitreous can be removed. The action of this 
vitreous infusion suction cutter in the eye is 
observed through a fundus contact lens with 
the operating microscope. The pars plana ap- 
proach avoids the common complications in 
the anterior segment involved in the open-sky 
technique. Long-standing vitreous hemor- 
rhages, vitreous membranes in diabetic reti- 
nepathy, complicated detachments with strong 
vitreous pull and giant retinal tears have been 
treated successfully with this technique. (6 fig- 
ures, 12 references )—Authors’ abstract - 
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*'TRANSACTIONS OF THE AMERICAN 


OPHTHALMOLOGICAL SOCIETY 


CATARACT EXTRACTION AFTER FILTERING 
PROCEDURES. Regan, E. F. and Day, R. M. 
(Edward Harkness Eye Institute, Colum- 
bia University, New York), Tr. Am. 
Ophth. Soc. 68:96-104, 1970. 


The authors removed cataracts from 70 eyes 
with filtering blebs at the 12 o’clock position. 
They made no attempt to avoid the bleb but 
made their incisions directly through it. They 
found that in 60 of the 70 cases, ocular tension 
control was just as good after the surgery as 
before. In 10 of the cases control ranged from 
fair to poor after the surgery. Therefore, the 
authors conclude there is no need to make 
specialgincisions for cataract surgery after fil- 
tering procedures since in most cases filtration 
will continue to work after the surgical proce- 
dure. (1 table, 19 references )—David Shoch 


LONG-TERM COMPLICATIONS OF BETA-RADIA- 
TION THERAPY IN OPHTHALMOLOGY. Bar- 
rón, A., McDonald, J. E. and Hughes, 
W. F. (Illinois Eye and Ear Infirmary, 
Chicago), Tr. Am. Ophth. Soc. 68:113- 
128, 1970. 


After re-examining 71 patients 5 to 21 years 
following beta radiation therapy for external 
ocular conditions, it has become evident that 
the doses used in the early stages of develop- 
ment of this treatment were unnecessarily 
high and led in many instances to late compli- 
cations. However, most of these were tolera- 
ble, including development of lens vacuoles in 
the equatorial region of the lens which then 
usually migrated posteriorly to the subcapsular 
region, This rarely caused any diminution of 
vision and the opacities tended to be station- 
ary, perhaps because of the highly localized 
nature of the irradiation. It would therefore 
seem reasonable not to discard this mode of 
therapy in conditions where it is superior to 
other methods or in conditions where other 
methods have failed. Reduction of the size of 
the dose and greater fractionation of doses 
can be expected to reduce the incidence of late 
changes caused by radiation. (9 figures, 4 ta- 
bles, 16 references )—Authors’ abstract 


MARSUPIALIZATION OF INOPERABLE ORBITAL 
DERMOIDS. Kennedy, R. E. (University of 
, Rochester School of Medicine, Rochester, 
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New York), Tr. Am. Ophth. Soc. 68:146- 
164, 1970. 


The best management of deep orbital der- 
moids is complete surgical removal. If this 
can not be accomplished without damage to 
the orbital contents, partial removal is indi- 
cated with or without cauterization of the re- 
sidual cyst. These lesions frequently recur. 
Marsupialization of deep orbital dermoids may 
then be justified as an attractive alternative to 
extensive orbital surgery or neurosurgery with 
possible complications. The functional eye with 
good vision and fusion is well worth the cos- 
metic deficit of proptosis and the annoyance of 
intermittent discharge from the fistula, (17 
figures, 25 references )—Author’s abstract 


DRUSEN OF THE OPTIC DISK-HEMORRH AGIC 
COMPLICATIONS. Sanders, T. E., Gay, A. J. 
and Newman, M. (Washington Univer- 
sity School of Medicine, St. Louis, Mo.), 
Tr. Am, Ophth. Soc. 68:186-218, 1970. 


Drusen of the optic nerve head are associ- 
ated with three types of hemorrhage complica- 
tions. One is the splinter hemorrhages in the 
substance of the disk, These apparently are 
asymptomatic, but theoretically they may play 
a role in the field loss associated with drusen. 
The main problem they present is in the differ- 
entiation of drusen from papilledema. The loca- 
tion of the hemorrhages in the disk and the 
characteristic fluorescein angiography should 
serve to clarify the diagnosis. The second type 
is the disk hemorrhage that is severe enough 
to rupture into the vitreous body. This results 
in blurred vision but usually resolves without 
complication. It is important to realize that 
drusen of the optic nerve can be a cause of 
vitreous hemorrhage. Third is the deep peri- 
papillary hemorrhage lying beneath the retina, 
with associated blurred vision. It apparently 
resolves, leaving a peripapillary pigment atro- 
phy similar to that occurring after inflamma- 
tory juxtapapillary processes. This type may 
also form a localized hematoma simulating 
melanoma. A central field defect is usually 
present in both forms. (13 figures, 21 refer- 
ences )—Authors’ abstract 


RESTRICTION IN UPWARD GAZE WITH AD- 
VANCING AGE. Chamberlain, W., Tr. Am. 
Ophth. Soc. 68:234-244, 1970. 


A progressive symmetrical limitation in 
upward gaze with advancing years has been 
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documented. This limitation of elevation is 
most apparent in the elderly, but is a measur- 
able restriction, which can be demonstrated 
even in young adults. The symmetrical restric- 
tion of upward gaze simulates a supranuclear 
paralysis. When there is a marked irability to 
elevate either eye, it is not possible tə test the 
function of the individual muscles that elevate 
the globe. In evaluating older patients it is im- 
portant to recognize that symmetrical limita- 
tion of upward gaze may be a "normal" find- 
ing related to the age of the indivicual. The 
normal upward rotation in young children in 
the 5 through 14-year decade is 40°, but in el- 
derly patients in the 75 to 84-year bracket the 
average is only 16° with many scarcely able to 
elevate 10°. It would seem that the relative in- 
effectiveness of upward gaze may relate to the 
reduced use of the eyes in the upper freld with 
advancing years. (5 figures, 2 tables, 9 refer- 
ences )—Author’s abstract 


HYDRATION OF THE CORNEA. Mamrhester, 
Jr, P. T., Tr. Am. Ophth. Soc. 58:425- 
461, 1970. 


There are variations in corneal hydration as 
evidenced by changes in its thickness, curva- 
ture, and transparency. The cornea becomes 
thicker and fatter during sleep, altheugh it 
does not seem to vary during pregnancy, with 
birth control drugs, or during the phases of 
the menstrua. cycle. Removal of the precor- 
neal oily film by irrigation, then exposure of 
the eye during surgery may cause considerable 
thinning of the cornea. Contact lenses cause 
very slight reversible thickening of the cornea. 
They also mould and warp the surface of the 
cornea and they produce superficial clovdiness 
which can be seen grossly by scleral shatter 
technique. They may cause alteration of the 
protective pre-corneal oily film with resultant 
development of dry spots and ulceration. (18 
figures, 13 tables, 54 references )—Author’s 
abstract 


TRANSACTIONS OF THE PACIFIC 
Coast Oro-OPHTHALMOLOGEI- 
CAL SOCIETY 
FILTERING CONJUNCTIVAL BLEBS AS A COM- 

PLICATION OF CATARACT EXTRACTION. 


Christensen, R. E. and Rundle, E. L. 
(Jules Stein Eye Institute, Los Angeles), 
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Tr. Pac. Coast Oto.-Ophth. Soc. 51:137-. 
156, 1970. 


In a consecutive series of 710 cataract ex- 
tractions, unintentional postoperative filtering 
blebs occurred in 18 eyes. Seventeen of the 
18 blebs (90%) appeared within seven months 
after surgery. Filtering blebs after limbus 
based conjunctival flaps occurred seven times 
more frequently than after fornix based con- 
junctval flaps. Postoperative complications 
were the most common etiologic factor associ- 
ated with the production of the filtering blebs. 
Site ef suture placement, incision site into the 
anterior chamber, use of enzymatic zonulysis, 
or operative complications could not be corre- 
lated either with the development, size, or loca- 
tion cf the blebs. Seven of the 18 eyes had hy- 
potony, yet the size of the blebs could not be 
correlated with the degree of hypotony, In this 
series, hypotony did not appear to affect visual 
acuity adversely. Indications for operative 
bleb cosure include foreign body sensation, 
tearing, persistent leakage of aqueous, inter- 
ference with contact lens wear, and macular 
edema (7 figures, 4 tables, 14 references)— 
Authors’ abstract 


SURGICAL TREATMENT OF JAW-WINKING 
ptosis. Berke, R. N. (Palo Alto, Califor- 
nia), Tr. Pac. Coast Oto.-Ophth. Soc. 51: 
215-216, 1970. 


The author performed 55 operations of vari- 
ous kinds for surgical correction of jaw-wink- 
ing ptosis. He concludes that the best results 
follow a Crowell Beard operation in which 
both levator muscles were myectomized and 
both lid: suspended from the brows by autoge- 
nous fascia lata. (7 references) —David Shoch 


PHOTOCOAGULATION OF EXUDATIVE SENILE 
MACULOPATHY. Cleasby, G. W., Fung, 
W. E. and Fiore, Jr., J. V. (San Fran- 
cisco, Calif.), Tr. Pac. Coast Oto.-Ophth. 
Soc. 51:233-258, 1970. 


Sixty-two cases are described in which pho- 
tocoagulation treatment of ESM was em- 
ployed. The results have been generally en- 
couraginz. The authors believe that carefully 
directed photocoagulation by presently avail- 
able techniques, in selected cases, can be useful 
in preserving vision for these unfortunate pa- 
tients. (18 figures, 11 references )—David 
Shoch 
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First PAN AMERICAN SYMPOSIUM ON STRABISMUS 


The First Pan American Symposium on Strabis- 
mus, sponsored by the Pan American Association 
on Ophthalmology, will be held at the Shands 
Teaching Hospital, University of Florida, Gaines- 
fille, Florida, on March 30-31, 1972. This meeting 
immediately precedes the Ninth Pan American As- 
sociation of Ophthalmology Meeting in Houston, 
Texas. 

It will consist of presentations by a distinguished 
panel, followed by round table discussions. 

The rgoderators will be Alberto Ciancia (Argen- 
tina), John Pratt-Johnson (Canada), Guilllermo 
Velez Restrepo (Colombia), and Gunter K. von 
Noorden, Edward Dunlap, and Marshall M. Parks 
(U.S.A.). 

For further information regarding this meeting, 
please write to Jorge Ferrer, M.D., Department of 
Ophthalmology, Medical College, University of 
Florida, Gainesville, Florida 32601. 


DoMINICAN REPUBLIC RECEIVES GRANT FROM ÍNTER- 
NATIONAL EYE FOUNDATION 


As part of a continuing program of assistance to 
the Dominican Republic, the International Eye 
Foundation has sent $10,000 worth of examining 
and surgical equipment to the Doctor Luis E. Aybar 
Hospital in Santo Domingo. All of this equipment 
was donated to thte IEF by pharmaceutical houses 
and individual ophthalmologists. 

In addition to the Dominican Republic, the IEF 
is presently conducting assistance programs in 
Puerto Rico, El Salvador, Honduras, and Haiti. 
The Foundation is planning additional projects 
throughout Latin America. As part of its Latin 
American Fellowship program, the IEF arranges 
annually for 20 resident eye surgeons to attend the 
University of Puerto Rico’s basic science course in 
ophthalmology. 


EIGHT STUDENT FELLOWSHIPS AWARDED: FIGHT FOR 
SIGHT 


Eight Student Fellowships have been awarded 
for 1971 by Fight For Sight, Inc., it was announced 
by Charles A. Perera, Chairman of the organiza- 
tion’s Scientific Advisory Committee. Recipients 
are Walter E. Bundy, Department of Ophthalmol- 
ogy, Virginia Commonwealth University, Rich- 
mond, Virginia (Direct supervisor: Walter J. 
Geeraets; project title: The effect of vitamin A on 
the healing of experimental corneal lesions; 
Amount: $600). Wei-Mei Ching, Department of 
Chemistry, Natural Science II, University of Cali- 


fornia, Santa Cruz, California (Direct supervisor : 
Edward A. Dratz; project title: Structure and 
function of the visual membrane; amount: $750). 
Joseph Eichenbaum, Bascom Palmer Eye Institute, 
University of Miami, Miami, Florida (Direct su- 
pervisor: Duco I. Hamasaki; project title: Re- 
sponse of normal and visually deprived neurons of 
cats to moving stimuli; amount: $600). Stephen 
Finger, Department of Ophthalmology, Columbia 
University, New York, New York (Direct super- 
visor: Emil Wirostko; project title: Is there an 
infectious agent in the etiology of diabetic retin- 
opathy? amount: $600). Laurence Franklin, De- 
partment of Chemistry, Natural Science II, Uni- 
versity of California, Santa Cruz, California (Di- 
rect supervisor: Edward A. Dratz; project title: 
The mechanism of visual excitation; amount: 
$750). Robert P. Goodman, Department of Bio- 
chemistry, Virginia Commonwealth University, 
Medical College of Virginia, Richmond, Virginia 
(Direct supervisor: James M. Collins; project title: 
Alteration of DNA during lens cell differentiation ; 
amount: $875. Susan Bagley Johnson, The Marine 
Biological Laboratory, Woods Hole, Massachusetts 
(Direct supervisor : Seymour Zigman; project title: 
Near ultraviolet effects on visual cell biochemistry : 
Amount: $750). Charles L. Murphy, Department of 
Biochemistry, University of Georgia, Augusta, 
Georgia (Direct supervisor: John Lee; project 
title: Photoenzymes; amount: $750). 


OPHTHALMOLOGY SELF-EDUCATION PROGRAM 


Fellows of the American Academy of Ophthal- 
mology and Otolaryngology are offered an ophthal- 
mology self-education program without charge. It 
provides an outline containing the essential core of 
ophthalmic knowledge and provides select areas for 
study in accordance with the personal needs or 
preferences of the ophthalmologists. It provides two 
major study guides, reading lists, and self-assess- 
ment procedures each year. It is conducted under 
the auspices of Bradley R. Straatsma and the 
Academy Group in Continuing Education in Oph- 
thalmology. 

The new program is designed primarily to assist 
the practicing ophthalmologist in maintaining a 
continuing process of education throughout his pro- 
fessional life. 

Applications and further information «nay be 
obtained from C. M. Kos, M.D., Executive Secre- 
tary-Treasurer, American Academy of Ophthalmol- 
ogy and Otolaryngology, Continuing Education in 
Ophthalmology, 15 Second Street SW, Rochester, 
Minnesota 55901. 
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SHORT COURSE TUITION FEES : ARMED 
Forces INSTITUTE OF PATHOLOGY 


The Board of Governors at the Armed Forces 
Institute of Pathology Washington, D.C. decided a 
tuition fee of $25 per day will be charged to each 
civilian attending postgraduate short courses in con- 
tinuing education. The action is effective as soon as 
possible, following modification of the wage-price 
policy. 

A five-day course in ophthalmic pzthology is 
scheduled for February 28 to March 3, 1972. Fur- 
ther information is available from tae Armed 
Forces Institute of Pathology, Washington, D.C. 
20305. 


SPRING MEETING: WEST VIRGINIA ACADEMY 
OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


The National Spring Meeting of the West Vir- 
ginia Academy of Ophthalmology and Otolaryn- 
gology will be held April 26-29, 1972, at the Green- 
brier Hotel, White Sulphur Springs, West Vir- 
ginia. 

The ophthalmology program will be sighlighted 
by Miles A. Galin, New York; Louis J. Girard, 
Houston; Frank W. Newell, Chicage; John T. 
Simonton, New York; and Frederick Stccker, Dur- 
ham. 

Hotel reservations should be made di-ectly with 
the Greenbrier Hotel. The registration fee of $60 
should be made payable to the Wes Virginia 
Academy of Ophthalmology and Otcliryngology 
and sent to J. Elliott Blaydes, Jr., M.B, 107 Fed- 
eral Street, Bluefield, West Virginia. 


SYMPOSIUM: UNIVERSITY OF LOUISIAN® 
ScHOOL OF MEDICINE 


The Department of Ophthalmology o! the Louisi- 
ana State University School of Medicine announces 
a symposium on glaucoma, to be held at the L.S.U. 
Medical Center in New Orleans, Lenisiana, on 
January 21-22, 1972. Guest participants zt the sym- 
posium will be W. Morton Grant of Harvard Uni- 
versity, Robert N. Shaffer of the University of 
California, H. Dunbar Hoskins, Jr. o? the Uni- 
versity of California, David Walton cf Harvard 
University, David Apple of the University of Illi- 
nois, and William H. Coles of the Uriversity of 
South Carolina. Registration fee, pay=ble to the 
Eye Foundation of America, is $100. For further 
information, contact George M. Haik, M.D., De- 
partment of Ophthalmology, L,S.U. Med.cal Center, 
1542 Tulane Avenue, New Orleans, Lousiana 70112. 


JOURNAL OF OPHTHALMIC SURGERY 


The Journal of Ophthalmic Surgery 3 being re- 
organized under the editorship of George W. Wein- 
stein, Head of the Division of Ophtha:mology of 
the University of Texas Medical School at San 
Antonio. Members of the editorial beard include 
Walter R. Gilbert, Jr., Jacksonville, Florida; Mor- 
ton F. Goldberg, Chicago; Eugene Helveston, In- 
dianapolis; Steven Ryan, Baltimore; Charles R. 
Leone, Jr., San Antonio; Margaret F. Obear, New 
York; Richard Keates, Columbus, Chio; David 
Paton, Houston; Richard C. Troutman, New York; 
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and George L. Spaeth, Philadelphia. The Journal 
appears bi-monthly and includes articles on basic* 
and clinical aspects of surgery, instrumentation 
techriques, and related aspects of this field. 


ANNUAL OPHTHALMOLOGY DEPARTMENT MEETING: 
HERMANN HOSPITAL 


The third annual meeting of the department of 
ophthalmology of Hermann Hospital of Houston, 
Texzs, will be held December 11, 1971. The guest 
speaker is Charles L. Schepens of Boston, Massa- 
chusetts. 


POSPGRADUATE SEMINAR: CLEVELAND CLINIC 


Tte annual postgraduate seminar of the oph- 
thalmology department of the Cleveland Clinic 
Fourdation will be held December 8-9, 1971. The 
gues: faculty includes Morton F. Goldberg, Thomas 
R. Hedges, Eugene M. Helveston, and John R. 
Lynn. F. A. Gutman is chairman of the seminar. 

Fcr further information write to the Education 
Office, Cleveland Clinic Foundation, Gleveland, 
Ohic 44106. 


CONTACT LENS COURSE: BAYLOR COLLEGE 
OF MEDICINE 


Tte contact lens course of the department of 
ophtialmology of Baylor College of Medicine, 
Houston, Texas, will be held December 9-11, 1971. 
The course is open to all ophthalmologists, resi- 
dents in ophthalmology, and technicians sponsored 
by en ophthalmologist. Classes will be conducted 
so tnat each ophthalmologists will be given in- 
divicual instruction by members of the staff of 
the department of ophthalmology and guest lec- 
turers. 

Fer further information contact David Paton, 
M.D., Professor and Chairman, Department of 
Ophthalmology, Baylor College of Medicine, 1200 
Moursund, Houston, Texas 77025. 


TECHNICIANS COURSE: INTERNATIONAL EYE 
Fou NDATION . 


The International Eye Foundation established a 
three-month course for ophthalmic technicians in 
Indonesia, beginning in October, 1971. Katherine 
Burkhard, a graduate of Georgetown University's 
school for ophthalmic technicians, will teach the 
course. Technicians who complete the course will 
be qualified to assume much of the responsibility of 
the treatment and diagnosis of minor eye diseases. 
This will permit the 12 ophthalmologists in Dja- 
karta to concentrate on more technical aspects of 
ophtialmology and treating patients in need of im- 
med:ate care. 

In addition, Suzanne Veronneau and Richard C. 
Troutman of New York will serve as a medical 
teaching team in Indonesia from late October 
throigh November. 


PRESIDENTS’ MEETING: PUGET SOUND ACADEMY 


The annual presidents’ meeting of Puget Sound 
Academy of Ophthalmology will be held January 
14 end 15, 1972, at the Wahington Plaza Hotel, 
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Seattle. The theme of the program will be com- 
“Flications of ophthalmic surgery. Speakers include 
Benjamin F. Boyd, Milton Boniuk, and Jerome W. 
Bettman. Management of office problems will be 
discussed in a seminar. 
Further information is available from William P. 
Mulligan, M.D., 4615 35th Avenue S.W., Seattle, 
Washington 98126. 


COMING MEETINGS 


Research Study Club Mid-Winter Clinical Con- 
vention at Los Angeles Hilton Hotel, January 
23-28, 1972. Information: 1136 West 6th Street, 
Los Angeles, California 90017. 

Third Mid-Winter Ophthalmological Conference 
at St. Mary's Hospital nad Medical Center, January 
22, 1972. Information: 2200 Hayes Street, San 
Francisco, California. 

The 58th Annual Colorado Ophthalmology Con- 
ference at Broadmoor Hotel, July 3-6, 1972. Infor- 
mation: University of Colorado Medical School, 
Office of Postgraduate Medical Education, 4200 
East Ninfh Avenue, Denver, Colorado 80220. 

Ophthalmic Plastic and Corneal Symposium at 
Diplomat Hotel, Hollywood, March 26-31, 1972. 
Information: Bascom Palmer Eye Institute, Box 
875, Biscayne Annex, Miami, Florida 33152. 

Ninth Annual Neuro-Ophthalmology Course at 
Americana Hotel, Miami Beach, January 4-7, 1972. 
Information: Bascom Palmer Eye Institute, Box 
875, Biscayne Annex, Miami, Florida 33152. 

Florida Midwinter Seminar at American Hotel, 
Miami Beach, January 30 to February 5, 1972. In- 
formation: Bascom Palmer Eye Institute, Box 
875, Biscayne Annex, Miami, Florida 33152. 

Clinical Conference of Chicago Ophthalmological 
Society at Drake Hotel, Chicago. Information: 950 
East 59th Street, Chicago, Illinois 60637. 

Ophthalmology meeting of the University of 
Kansas School of Medicine, Department of Post- 
graduate Medical Education, from April 10-12, 
1972. Information: 39th and Rainbow Blvd., Kan- 


. sas City, Missouri 66103 


Wilmer Residents Meeting at Turner Auditorium, 
April 13-15, 1972. Information: Johns Hopkins Uni- 
versity School of Medicine, 725 N. Wolfe, Balti- 
more, Marvland 21205. 

Neuro-Ophthalmology meeting at Massachusetts 
Eye and Ear Infirmary April 24-29, 1972. Infor- 
mation: Department of Continuing Education, Har- 
vard Medical School, 25 Shattuck Street, Boston, 
Massachusetts 02115. 

Ophthalmology for the Internist, Pediatrician, 
and General Practitioner at Massachusetts Eye and 
Ear Infirmary, May 4-5, 1972. Information: De- 
partment of Continuing Education, Harvard Medi- 
cal School, 25 Shattuck Street, Boston, Massachu- 
setts 02115. 

Diseases of the Cornea at Massachusetts Eye ard 
Ear Infirmary, June 8-10, 1972. Information: De- 
partment of Continuing Education, Harvard Medi- 
cal School, 25 Shattuck Street, Boston, Massachu- 
setts 02115. 

Ophthalmology Conference, University of Michi- 
gan May 11-13, 1972. Information: Towsley Center 
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for Continuing Medical Education, University of 
Michigan Medical Center, Ann Arbor, Michigan 
48104. 

Ophthalmology for Specialists at Nolte Center 
for Continuing Education, May 1-2, 1972. Infor- 
mation: Health Sciences Center, University of 
Minnesota Medical School, Box 193, Minneapolis, 
Minnesota 55455. 

Ophthalmic plastic surgery, Brooklyn Eye and 
Ear Hospital, April 26-28, 1972. Information: 29 
Greene Avenue, Brooklyn, New York 11238. 

Annual Spring Meeting and Postgraduate Course 
in Ophthalmology and Otolaryngology, University 
of Oklahoma Medical Center, March 16-17, 1972. 
Information: University of Oklahoma Medical cen- 
ter, 800 Northeast 13th Street, Oklahoma City, 
Oklahoma 73104. 

Postgraduate Convention, Oregon Academy of 
Ophthalmology and Otolaryngology, March 3-4, 
1972. Information: Oregon Academy of Ophthal- 
mology and Otolaryngology, 1216 SW Yamhill 
Street, Portland, Oregon 97205. 

Fourth Annual Seminar of the Department of 
Ophthalmology, New York Medical College, Dor- 
ado Beach Hotel, Puerto Rico, January 14-22, 
1972. Information: Department of Ophthalmology, 
New York Medical College, 1249 Fifth Avenue, 
New York, New York 10029. 

Annual Residents Conference, Medical Univer- 
sity of South Carolina, April 6-8, 1972. Informa- 
tion: Department of Ophthalmology, Medical Uni- 
versity of South Carolina, 80 Barre Street, Charles- 
ton, South Carolina 29401. 


PERSONALS 


TRUSTEES’ AWARD: RESEARCH TO 
PREVENT BLINDNESS 


The Research to Prevent Blindness Trustees’ 
award for outstanding achievement was awarded 
to David H. Hubel and Torsten N. Wiesel Sep- 
tember 22, 1971, during the annual meeting of the 
American Academy of Ophthalmology and Oto- 
laryngology. Both are professors of neurobiology 
at Harvard University Medical School. The award 
was made by Jules C. Stein, Chairman of Research 
to Prevent Blindness, Inc. It consists of a plaque 
and a $25,000 honorarium from personal contribu- 
tions of the board of trustees of Research for the 
Prevention of Blindness. Previous recipients of 
the award are Frank B. Walsh (1966) ; Charles 
L. Schepens and Gard Meyer-Schwickerath (1967) ; 
and Toichiro Kuwabara (1969). 

Doctors Hubel and Wiesel ( Fig. 1) studied ex- 
tensively the electrical activity of individual neu- 
rons of visual centers in the brain of kittens and 
monkeys. They have studied the effects of visual de- 
privation and the morphologic and physiologic prop- 
erties of visual cells, as well as the processing of 
information concerning the directions center in- 
tensity of stimuli of the eyes. 


SAMUEL SCHWARTZ 


Samuel Schwartz has been appointed Deputy As- 
sociate Director for Extramural Programs, Na- 
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Fig. 1 (Hubel and Wiesel). Drs. Torsten N. Wiesel (left) and David H. Hubel (right), recognized for 
outstanding achievement in ophthalmosogy by Trustees of Research to Prevent Blindness. . 


tional Eye 
Director. 

Dr. Schwartz will also serve as Clvef, Scientific 
Programs Branch of the NEI Extramural Pro- 
grams, succeeding Dr. Samuel Price. In both ca- 
pacities, Dr. Schwartz will assist Dr. George 
Brooks, newly appointed Associate Director for 
Extramural Programs, in directing the over-all 
scientific and administrative management of NEI’s 
research and training programs. 

A native of Winnipeg, Canada, Dr. Schwartz 
earned a B.Sc degree from the University of Mani- 
toba in 1952 and a Ph.D. degree from the Univer- 
sity of Minnesota in 1956, majoring in medicinal 
chemistry with a minor in biochemistry. He served 
for eight years on the faculty of the George Wash- 
ington University. 

Dr. Schwartz brings to NEI a variel background 
in NIH extramural activities beginning in 1964 
with the National Cancer Institute. In January, 
1965, he was appointed Executive Secretary of the 
Medicinal Chemistry Study Section, Division of 
Research Grants (DRG) and served n that capac- 
ity until November, 1968. As Assistant Chief for 
Referral, Research Grants Review Franch, DRG, 
he then assumed responsibility for tae DRG Re- 
search Referral Office and held that position until 
his present appointment. 


Dr. Carl Kupfer, NEI 


Institute, by 


ARTHUR H. WOLINTZ 
Arthur H. Wolintz, Clinical Assistint Professor 
of Ophthalmology at State University of New 


Yerk, Downstate Medical Center, Brooklyn, has 
been named Associate Director of Neurology, Co- 
ordinator in Ophthalmology and Neuro-Ophthal- 
mologist at the Kingsbrook Jewish Medical Center. 
D-. Wolintz, who resides in Brooklyn, attended 
New York University. He was graduated Summa 
Cum Laude from the State University of New 
York, Downstate Medical Center College of Medi- * 
cine in 1962. He served his internship and one year 
of medical residency at Maimonides Medical Cen- 
ter. He was a resident in neurology in the Medical 
Neurology Branch of the National Institute of 
Neurological Disease and Blindness and served 
as senior and chief resident in neurology at Mount 
Smai Hospital. He was awarded a special fellowship 
in neuropathology at the College of Physicians and 
Surgeons, Columbia University. He completed 
tr-ining in ophthalmology and neuro-ophthalmology 
at Downstate Medical Center in 1971. 


MORE VOLUNTEERS FOR Project HOPE 


Ophthalmologists Robert James Davis, Patrick D. 
Moore, and Brooks Poley are now serving short- 
term tours of service on the hospital ship SS HOPE, 
bezinning October 1. The good ship HOPE is now in 
Kingston in the West Indies on a 10-month medical 
teaching and treatment mission. 

Dr. Davis is in private practice in Spokane, 
Washington. Dr. Moore is a resident at Wills Eye 
Hospital in Philadelphia. Dr. Poley is an instructor 
in ophthalmology at the University of Minnesota 
School of Medicine in Minneapolis. 


FROM "HOVOCO' ... where leadership and experience work for you 


JAVAL-SCHIOTZ OPHTHALMOMETER 
—HAAG-STREIT 


The Javal-Schiotz Ophthalmometer is in great demand for the fitting of 
contact lenses. It provides quick and accurate measurements of the corneal 
radius of curvature, the refractive power, and the direction of the principle 
meridians. Its range extends from 5.5 to 11 mm., or from 30 to 60 diopters. 
Two readings—the radius of curvature in millimeters and the refractive 
power in diopters — can be 
made on the two graduated 
scales of the arc. The use of 
complementary colors, which 
when superimposed on each 
other produce white light, en- 
ables the observer to focus very 
accurately. If desired, color 
glasses can be removed for 
work with white images. 
Unusual luminous fixation 
point can be easily seen even 
by patients with poor vision. 
New dual-purpose "joystick" 
focusing control simplifies and 
speeds up positioning of the in- 
strument in all directions. 
H5500-950 — Javal-Schiotz 
Ophthalmometer on spring- 
balanced table #1000, with 
head and chin rest, transformer, 
7.5 mm. testing ball, chin rest 
papers, 10 bulbs 6V, breath 
shield and cover. ..... $940.00 
H5500-951 — Javal-Schiotz 
Ophthalmometer, 

Unit Model. ......... $705.00 


Jt. O. V. Optical Co., Juc. 


A subsidiary of The House of Vision, Inc. 
137 NORTH WABASH AVEN UE, CHICAGO, ILLINOIS 60602—Phone: (312) 346-0755 





SALES AND SERVICE CENTERS: LOS ANGELES, CALIFORNIA NEW YORK, NEW YORK 
CINCINNATI, OHIO MILWAUKEE, WISCONSIN PITTSBURGH, PENNSYLVANIA 
DENVER, COLORADO MINNEAPOLIS, MINNESOTA SAN FRANCISCO, CALIFORNIA 
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THE WILLS EYE HOSPITAL 
announces its 


TWENTY-FOURTH ANUAL 


CLINICAL CONFERENCE 
February 3-5, 197? 


at the 
BELLEVUE STRATFORD HOTEL 
BROAD AND WALNUT STREETS 
PHILADELPHIA, P^. 


SPECIAL HIGHLIGATS 
THE ARTHUR J. BEDELL LECTURE 


by 
LORENZ E. ZIMMERMAN. M.D., 
WASHINGTON, D.C. 


SYMPOSIA: 
“CAUSES OF FAILURE I^ CATA- 
RACT SURGERY AND HOW TO 
AVOID THEM" 


“RETINAL VASCULAR OCCLUSIVE 
DISEASE" 


WORKSHOPS: 
ANESTHESIA, NEUROLOL Y, MO- 
TILITY, REFRACTION, RETINAL 

DISORDERS AND PLASTIC 
SURGERY 


Address inquiries to. 
ROBERT D. MULBERGEE, M.D., 
Chairman 
Annual Clinical Conference Committee 
Wills Eye Hospita. 

1601 Spring Garden Street 
Philadelphia, Pa. 19 30 








INDIRECT OPHTHALMOSCOPY OF THE 
PERIPHERAL RETINA 


Purpose: 


Contents: 


Running 
Time: 


Cost: 


To teach this new technique— 
the normal anatomy of the pe- 
ripheral retina to residents and 
ophthalmologists. 


Demonstrates and discusses 
normal anatomy of the equa- 
torial and oral region of the 
retina as viewed during indirect 
ophthalmoscopy and scleral in- 
dentation. All normal anatomy 
and variations are discussed, 
and presented in views of post 
mortem eyes and shown in 
scenes taken with the Stenstrom 
cine. This technique demon- 
strates the actual views of the 
fundus as seen during clinical 
examinations. 
e. 
41 minutes—16 mm sound 


Rental $25.00 per week 
Purchase price $300.00 


For information 

Retinal Service 

Department of Ophthalmology 
University of lowa College of Medicine 
lowa City, lowa 52240 


contact: 


THE UNIVERSITY OF TEXAS 






MEDICAL SCHOOL AT HOUSTON 
BASIC SCIENCE COURSE 


IN OPHTHALMOLOGY 


January 3 through February 25, 1972 
Texas Medical Center, Houston, Texas . 
This course consists of 270 hours of 


lectures and demonstrations by an ex- 
perienced faculty of forty ophthalmolo- 
gists and basic scientists. It is directed 
toward the requirements of residents 
and prospective residents in ophthal- 
mology. 


The curriculum includes: 


Anatomy Pharmacology 
Physiology Optics 
Pathology Refraction 
Biochemistry Glaucoma 
Neuro-ophthalmology Motility 


Embryology and Genetics Visual Fields 
Microbiology External Disease 
Medical Ophthalmology Surgery 


Tuition is $600.00. For further infor- 
mation and application forms please 
write to Whitney G. Sampson, M.D., Co- 
ordinator of Basic Science Programs, 
Department of Ophthalmology, The Uni- 
versity of Texas Medical School, 530 
West 20th Street, Houston, Texas 
77008. 
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Tillyer Topics 








E. WILLIAM TILLYER 


Aspheric Cataract Lenses 


Of all the work done in optics for the betterment of vision, perhaps the most 
spectacular is the development of aspheric cataract lenses. Nowhere can 
| recall such dramatic improvement in the quality of vision as that which 
occurs when properly developed aspheric curves are used in place of 
spherical curves in the aphakic patient's prescription. 

The patient's reaction, of course, is the ultimate criterion. But the advan- 
tages of the aspheric curves can be proved mathematically. 


For instance, a 4- 14.00 sphere, if made 


up in a spherical curve with a —3.00 D in- 


side curve, has the following Rx at 15mm 
away from the center of lens: 
4- 14.16 = +2.14 
“The aspheric lens of the same power 
has an Rxat 15mm away from the center of: 
1- 14.31 = —.75 
This is quite a dramatic reduction in the 
marginal error. It is no wonder so many 
patients are extremely pleased with their 
new aspheric lenses! 
But just being an aspheric lens does 
not make all the difference. One cannot 
use the same aspheric curve for all Rx's 


and still get these same results. The mar- 


ginal effects of each power of sphere 


combined with each cylinder must be com- 


puted. Then a determination can be 
reached of the best aspheric curves for 
the individual power required. 

We use 29 different base curves in the 
range from plus 8.00 D to plus 20.00 D. 
Only with this minimum can we achieve 
what we consider the ultimate results. 

This seems like a lot of changes—more 
than one for every half diopter change in 
Rx power. But it gives the patient better 
vision every time. 

There are other areas where improve- 
ments have been made in lens design 
which are extremely important. But |, per- 
sonally, still believe that none are as dra- 
matic as the vision given the aphakic 
patient—by the use of a true aspheric se- 
ries of cataract lenses. 


© AMERICAN OPTICAL 
-" CORPORATION 
Optical Products Oivision * Southbridge, Mass. 01550 
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The American Society of 


MONDAY 9:00 A.M. 
February 28 


Cancer Symposium 


George Moore, M.D. 
Chairman 


Harvey Lincoff, M.D. 
Bernard Fisher, M.D. 
Frederic Mohs, M.D. 
Setrag Zacarian, M.D. 
Andrew Gage, M.D. 
Ruth Long, M.D. 


2:00 P.M. to 5:00 P.M. 


Jules Francois, M.D. 
Chairman 


Yi-Yung Hsia, M.D. 
Theo. Schlaegel, M.D. 
Edward Dunlap, M.D. 
Sidney Fox, M.D. 
Crowell Beard, M.D. 
Lawrence Harris, M.D. 
Byron Smith, M.D. 
Pierre Guibor, M.D. 


ENTERTAINMENT FOR 
WIVES AND CHILDREN 


Golf, Tennis and Swimming 


annual meeting 


February 27-March 3, 1972 


TUESDAY 9:0D A.M. 
February 29 


Cataract Sympes um 


Harold Scheie, M.D. 
Chairman 


Robert Schimek, M.D. 
Norman Jaffe, M D. 
Miles Galin, M.D 
Ralph Kirsch, MD. 
John Bellows, M.D. 


2:00 P.M. to 5109 P.M. 


Glaucoma and .id. Surgery 


Saul Sugar, M.D 
Chairman 


Miles Galin, M.C. 
Lawrence Harris, M.D. 
Dohlman, Clae:, M.D. 


WEDNESDAY €00 A.M. 
March 1 


Rentina Sympcsium 
Charles Schepens, M.D. 
Chairman 


Graham Dobbie, M.D. 
Michael Shea, M D. 
Harvey Lincoff, N.D. 
Kenneth Hoviand M.D. 
C. Hilsdorf, M.D 
Long, Ruth, MD 
Freeman, H., MO. 


New Concepts in Pathogenesis, 
Medical Therapy, Surgery 


Individual Conferences with experts 


highlight meeting. 


uu db dm eA UM ME UA MD UD - Ee C UON m DM Hn nC a 


Diplomat Hotel-Hollywood, Florida 


PRACTICAL COURSES 


WEDNESDAY and THURSDAY 


2:0C P.M. to 5:00 P.M. 


Jose Barraquer, M.D. 
Caairman 


Microscopic Surgery 
of the Cornea 


Charles Schepens, M.D. 
C3airman 


Binocular 
Oohthalmoscopy 


LIMITED ENROLLMENT 





FDDITIONAL FEE FOR 
EACH COURSE $50.00 


Dr. 
Address 
City 


State . 











THURSDAY 9:00 A.M. 
March 2 


Correal Symposium 


Herbert Kaufman, M.D. 
Chairman 


David Donaldson, M.D. 
Stuart Brown, M.D. 
Donald Willard, M.D. 


Drs. Jose & Francisco Barraquer 


FRIDAY 9:00 A.M. 
March 3 


Ocular Infections 


James H. Alien, M.D. 
Chairman 


Henry F. Allen, M.D. 
Herbert Kaufman, M.D. 
Roderick MacDonald 
Melvin Rubin, M.D. 


REGISTRATION FORM 











Membership: $35. Admission Fee: $25 
At door Admission Fee: $100. 


Make check payable to: 


American Society of Contemporary Ophthalmology 
39 North Michigan Avenue, Chicago, lllinois 60602 


Ml) oci 
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Announcement of ‘Halberg 
TWELFTH ANNUAL INSTRUCTIONAL 
COURSE IN CONTACT LENS FITTING 
BY THE OPHTHALMOLOGIST 


April 8-9, 1972 





IS quick... 


Sponsored by 
The Rudolph Ellender Medical 
Foundation, Inc. 





Co-ordinated with the 
New Orleans Academy of Ophthalmologist's 
Meeting on "Contact Lenses" 
April 9-14, 1972 


. PLACE 
Roosevelt Hotel, New Orleans, La. 


TUITION 


$85.00 ($40.00 Out of State Residents 
and M.D.'s Technicians) 


PANEL MEMBERS 


Colonel Budd Appleton, M.D., Walter 
Reed Hostp., Washing. D.C. 


Jos. A. Baldone, M.D., New Orleans, Lou- 








isiana 
Antonio R. Gassett, M.D., Gainesville, 

Florida At $20, the Halberg clips could save you a 
Herbert L. Gould, M.D., White Plains, lot of time and trouble. These inexpensive 

New York monocular units clip over adults' or children's 
G. Peter Halberg, M.D., New York, New | frames. Uses include checking presbyopic 

York addition to know prescriptions, verification 
Jack Hartstein, M.D., St. Louis, Missouri of cylindrical correction, retinoscopy and 
Frank Hoefle, M.D., New York, New York muscle balance tests and post-cataract 

,Whitney G. Sampson, M.D., Houston, refractions while the problems of fitting trial 

Texas frames to children can be minimised. Fill 

Keith Whitham, Buffalo, New York in the coupon below; let the Halberg trial 


TOPICS clips help to speed your daily routine. 


Practical technics of fitting of hard and | KEELER OPTICAL PRODUCTS INC. K4 
soft gel lenses will be actually demon- 456 Parkway, 

strated, audience participation in han- Lawrence Park Industrial Area, 

dling of lenses. Broomall, Pa. 19008. 


Full description of the Series System TLEL LC IL E ML 
(Inventory System) fitting technic of KEELER OPTICAL PRODUCTS INC. 

hard lenses. 456 Parkway,Lawrence Park Industrial Area, 
Broomall, Pa. 19008. 

Please send me a pair of Halberg trial clips 
complete in case. 





Didactic lectures will be held to a mini- 
mum (in co-operation with the New Or- 
leans Academy's Program which fol- 


lows). 1 | enclose $ 20 [J Please bill me [| 






WORKSHOP 
For M.D.’s Technicians in evening 


LADIES DAY 


Saturday, April 8, 1972 with planned i 


activities. t- EEEE APE EN P E NAE U a — 
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NEW ORLEANS ACADEMY 
OF OPHTHALMOLOGY 


Announces its Twenty First Arnual 
Symposium 


CONTACT LENSES 


An In Depth Symposium Concern ng Con- 
tact Lenses—‘‘Hard’’, "Soft" anc Scleral 
—Their Legal, Medical and Cosmetic Ap- 
plications. 


April 9-14, 1972—Roosevelt Hotel, New Orleans 


Guest Speakers 
Chester J. Black, M.D. Elmhurst, Ilinois 
Jorge N. Buxton, M.D. New York ity, N.Y. 
Herbert L. Gould, M.D. White Plains, N.Y. 
G. Peter Halberg, M.D. New York Jity, N.Y. 
Herbert E. Kaufman, M.D. Gainesville, Florida 
lan A. Mackie London, VI. 
Perry Rosenthal, M.D. Brookline, Mass. 
Whitney G. Sampson, M.D. Houston, exas 


Registration Fee 
$175.00 For Practicing Ophthalmologists 
75.00 For Residents Outside Louisiana 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
515 Audubon Bldg., 931 Canal St. 
New Orleans, Louisiana 70112 


NATIONAL SPRING MEETING 


THE AT 


April 26-29, 1972 


Ophthalmology Speakers 


Miles A. Galin, M.D., New York, N.Y. 
Louis J. Girard, M.D., Houston, Tx. 
Frank W. Newell, M.D., Chicago, Ill. 
John T. Simonton, M.D., New York, N Y. 
Frederick Stocker, M.D., Durham, N.C. 


Otolaryngology Speakers 

Phillip Anthony, M.D., Fort Worth, T=. 
William R. Hudson, M.D., Durham, N €. 
Jerrie Cherry, M.D., Nashville, Tenn. 
James R. Leonard, M.D., Philadelphia. Pa. 


Sponsored by W.Va. Academy of Ophthalmol- 
ogy and Otolaryngology 


RESERVATIONS—Write directly to he Green- 
brier, White Sulphur Springs, W.Va for hotel 


accommodations. 


ADVANCE REGISTRATION—Fee »f $75 re- 
quired; checks payable to W.Va. O « O. Send 
to J. Elliott Blaydes, Jr., M.D. 107 Federal 
Street, Bluefield, W.Va. 


The Bascom Palmer Eye Institute 
Department of Ophthalmology of the 
University of Miami School of Medicine 
and the Florida Lions Eye Bank at Miami 
Announces a Symposium on 


OPHTHALMIC PLASTIC 
AND CORNEAL SURGERY 


To be held at the Diplomat Hotel, 
Miami Beach (Hollywood), Florida 


March 26-31, 1972  * 


Faculty for the course will include: 


Dr. Crowell Beard Dr. J. H. King 

Dr. Jorge Buxton Dr. James Major 

Dr. Ramon Castroviejo Dr. A. E. Maumenee 

Dr. Claes Dohlman Dr. Gordon Miller 

Dr. Max Fine Dr. Edward W. D. Norton 


Dr. Richard Forster Dr. Frank Polack 
Dr. J. Donald M. Gass Dr. Marvin Quickert 
Dr. Russell Harner Dr. Norman Sanders 
Dr. Danny Jones Dr. Byron Smith 
Dr. A. Dalma Kende Dr. David Soll 

Dr. Richard Tenzel 


This symposium will cover the corneal and 
ophthalmic plastic field. Multiple lectures 
will be given with ample time for panel dis- 
cussion and questions from the registrants. 


Afternoons will be set aside for recreation 
including tennis and golf tournaments. 
There will be planned entertainment for 
most evenings. 


Tuition will be $175, breakfasts included. 
Special rate of $75 available for residents 
upon application from their Department 
Head. Checks should be made payable to 
“Bascom Palmer Eye Institute" and mailed 
to Ophthalmic Plastic and Corneal Surgery 
Symposium, Bascom Palmer Eye Institute, 
P.O. Box 875, Biscayne Annex, Miami, 
Florida 33152. 
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Muro 


Ointment 
Sodium Chloride 57% 


(hthalmd MURO OINTMENT NO. 128 | SUPPLIED 1/8 OZ. 


| Dintment 


| Ed An ointment of hypertonic sodium chloride solution in a 
5% | base of lanolin, liquid petrolatum and white petrolatum. 
#128 


We Ounta 


Apply to conjuctiva at bedtime. 
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TO REDUCE CORNEAL EDEMA 








Murocoll Methylcellulose 
4000 cps 0.97% 
with Sodium Chloride 57 


MUROCOLL PRODUCT NO. 4 / SUPPLIED 15cc and 30cc 


A hypertonic solution of sodium chloride with methylcel- 
lulose. Preservatives - methylparaben and propylparaben. 













(fe | wurabout 
: 13 | METHYLCELLOLOSE 
PT 1 (oo ae on 
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E 
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TO REDUCE CORNEAL EDEMA: 1 or 2 drops in affected 
eye 3 times a day or as directed by the physician. 


~ 
SODIUM CHLORIDE 55 
| oR 









MURO preparations are available to all pharmacies and 
hospitals through their drug wholesaler. 






Complete ophthalmologic formulary available on request. 





Federal law prohibits dispensing without prescription. 


a i MURO PHARMACAL LABORATORIES, INC. 
£. 121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 « 479-2680 





FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundatien pro- 
vides fellowships for advanced study or 
research in ophthalmology. Apolicants 
must be graduates of medical schools ac- 
credited by the American Mecical As- 
sociation and citizens of the United 
States. Deadline for submissior of ap- 
plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 
303 EAST CHICAGO AVENUE 


BAHAMAS IN MARCH 


GEORGIA SOCIETY OF OPHTHALMOLOGY 
ANNUAL MEETING 
PRESENTS 
COMPLICATIONS OF CATARACT 
SURGERY 
SPEAKERS: J. DONALD GASS 
DAVID PATON 
KINGS INN, FREEPORT, 
GRAND BAHAMA ISLAND, BAHAMAS 
MARCH 16-19, 1972 


Make reservations with Kings Inn 
to enjoy gaming in the traditional 
style, golf with complimentary 
green fees, international bazaar, 
swimming and skin diving. For ad- 
ditional information contact Mrs. 
Talitha Russell, Exec. Sec., P. O. 
Box 655, McDonough, Georgia 
30254. 


CHICAGO, ILLINOIS 60611 











SEE INSTRUCTIONS 

| ON PAGE 2 (REVERSE) 

—13. DATE OF FILING 
| September 27, 1971 
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Crisp, Katharine B., 1901 East 13th Avenue, "Den- 
ver, Colorado 

Ellis, Orwyn H., 635 South Westlake Avenue, Los 
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Mueller Welt has 





INTRODUCTION TO 
OCULAR MOTILITY 


with Guide to the Literature 


BY MAYNARD C. WHEELER, M.D. 





Based on 35 years of clinical experience 
and teaching at P & S, Columbia University, 
this pocket-size book is designed to assist 
the beginning resident in the difficult field 
of motility. A full glossary is an important 


on other 


contact lenses! 













feature. 
197 4.00 
0 $ 0 *Mueller Welt's fully automated methods assure a prop- 
72 pages Postage included erly positioned edge apex consistently, lens after lens, 
. f à for constant comfort, superior safety, too! It's another 
See review: Am. J. Ophth. 70:860, Nov. Mueller Welt first! 
1970 | Call or write for our free Fitting Manual and pamphlet, 
| "Which Ones Should | Use?” 
Order from: MUELLER WELT CONTACT LENSES, INC. 
Serving the profession for over 40 years, 
M. W. Burke with contact lenses developed through 
815 Park Avenue | continuous research. 
" !28 E. Jackson Blvd. 
New York, N.Y. 10021 | Chicago, Ill. 60604 (312) 427-3575 


6922 Hollywood Blvd. 
Hollywood, Calif. 90028 (213) 464-2137 











medi-FLOW.. 


battle-proved in Viet Nam* .. . now 
amplifying the armamentarium of 
civilian ophthalmology. 


The medi-FLOW device delivers 
controlled medication to the cornea 
and conjunctiva either rapidly or 
slowly, as you desire. 


It is a uniquely designed clear plastic 
scleral lens with a polyethylene tube 
and Luer-lock adaptor for attaching 

either a syringe or I.V. set. The lens 





7-year-old boy with severe gunpowder burns on both corneas, incidentally protects the cornea from 
treated 24 hours with lactated Ringer's solution administered via eyelid trauma, reduces discomfort 
medi-FLOW device. Right, two weeks after patient discharged. rapidly, and aids in the prevention of 


symblepharon formation—all outstand- 
ingly valuable assets of medi-FLOW 


. FLOW PHARMACEUTICALS, INC. 
) (415) 329-0970 

936 Commercial Street 

Palo Alto, CA. 94303 





*JAMA 214:5 (Nov. 2, 1970), 835-6 
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ELECTROLYSIS FOR 
EYELASH REMOVAL 


This permanent hair remover features the only patented self-correcting needle in exis- 
tence. Battery operated instrument sterilizes itself when current flows. No puncture 
safety feature helps prevent infection. Simple enough to be used by laymen (for cos- 
metic purposes only). 


Thousands of units sold for such varied profess onal application as removal of inverted 
eyelashes to cosmetic use. 





SEND PERMA TWEEZ AND ATTACHMENT NOW AND 
BILL AFTER 30 DAY TRIAL " 


C] PERMA TWEEZ EPILATOR .. .$16.95 
GENERAL MEDICAL CO., Dept. JO-9 








i | 

I I 

| | 

I 

[] ATTACHMENT ! 5701 West Adams Blvd. ' 
(For Treating Patient) $ 2.50 Lcs Angeles, California 90016 ! 

I DR I 

30 DAY FREE TRIAL EXAMINATION — ! | 

! STREET i 

(MAY BE RETURNED WITH NO OBLIGATION) C/S ZIP 
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Sterility 
plus convenience 


BERENS 
TONOMETER 
STERILIZER 


Keeps tonometer constantty sterile and reacy for 

use. No need to remove from case and replace. 
Conversion table can easily be taped inside clear plastic 
cover. Available at all optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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As a 


contact lens 

fitter, you're 

getting better 
all the time. 





But how about 
the solutions, 
cleaners 

and cases you 
recommend? 








Flow Pharmaceuticals. 





. e ' . / 
the first hypertonic wetting solution. hy-FLOWe. . . 
refreshing and hygienic, with a unique emolliency 
and a tonicity more natural to precorneal film.” 


the first combination cleaning and storage solution. 
duo-FLOWée. . . the original such solution for ger- 
micidal hydration, easy and effective two-in-one 
action. 


the first combination cleaning and storage kit - 
porta-FLOWe. . . absolute cleaning and germicidal 
hydration in one simple leakproof, breakproof 
compact unit. 


the first gel cleaner. d-FILMm . . . the basic lens 
cleaner that erases patient confusion and elimi- 
nates the danger of irritating or damaging ele- 
ments being instilled into the eyes inadvertently. 


Flow Care-to compliment your proficiency. 





\ FLOW PHARMACEUTICALS, INC. 


| 936 Commercial Street 
/ Palo Alto, Calif. 94303 





|. Mishima, S. and D. M. Maurice, The Effect of Normal Evaporation 
on the Eye, Exp. Eve Res., 1:46, 1961 

2. Bahr, Gunnar, Measurement of the Effect of Solutions of Different 
Osmotic Pressure on the Thickness of the Living Cornea, Trans. of 
Ophthal. Soc. U.K., 68:515, 1949. 


In just three years, every new concept in contact lens 
care has come from just one source- 
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| ASPHERIC 
j POST-CATARACT 


LOANER GLASSES 


P-3 shape 44/20 — Straight Top or Round Seg 


Distance Adds 

* 9.50 2.00-2.50-3.00 
T 10.50 2.00-2.50-3.00 
+11.50 2.00-2.50-3.00-3.50 
FIZO 2.50-3.00 
T1330 2.50-3.00-3.50 


Folder on request 


TITMUS 


TITMUS OPTICAL CO., INC., PETERSBURG, VA. 23803 











For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 





IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 


Main Office 
Allied Arts Buildings 


Branch Office 
2010 Tate Springs Road 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 





104 


AMERICA* JOURNAL OF OPHTHALMOLOGY 


IMPACT RESISTANT LENSES 


An impact-resistant lens is one which withstands the im- 
pact of a %-inch seel ball, weighing 0.56 ounces, dropped 
from a height of 5 mches upon the horizontal upper surface of 
the lens within a ?&3nch circle located at the geometric center 
of the lens. Each firished impact-resistant glass lens (includ- 
ing each impact-resistant laminated glass lens) for prescrip- 


tion use shall be subjected to the impact test. 


Impact lenses are mainly heat-hardened glass, plastic, or 
laminated glass. A scratched heat-hardened glass lens tends 


to shatter more reedily than ordinary glass. 


Notched and drilled glass lens cannot be made impact- 


resistant. Rimless classes should be prescribed in plastic. 


Glass lenses exceeding -+7.00 diopters or —6.00 diopters in 
sphere, or —3.00 diepters in cylinder, cannot be reliably heat- 


hardened. Lenses outside these limits should be made in plastic. 


Impact-resistant lenses are not safety glasses, are not 
shatter-proof, are aot unbreakable. They are lenses which 


have withstood the impact test described above. 


NEWEST, FASTEST 


THE TOPRPCON SYSTEM 


TRC-F3 (3FPS) RETINAL CAMERA 


Like the TRC-F1, the Model F3 is a superior instrument, ideal for obtaining distinct 
35 mm color or black & white photographs of the anterior ocular structures and 


fundus. 















TOPCON INSTRUMENT CORPORATION OF AMERICA 


The TRC-F3 features direct observation 
during fluorescein angiography with an 
expanded recycling capacity of THREE 
FRAMES PER SECOND, making it the 
fastest and most compact fundus camera in 
the world. 

A wide range of accessories includes 
Polaroid® camera attachment, bulk film 
magazine, stereo and magnifying attach- 
ments and motor drive. 

For complete details and specifications con 
tact your TOPCON representative or write 


170 FIFTH AVENUE 
NEW YORK, N. Y. 10010 
(212) 924-6366 
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Apollo Space Flight Veteran: 
Viethulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apollo flights where 
dry eyes could present serious problems. 

Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing Methylcellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
supply of 5cc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P. O. Box 230 300 W. Josephine St., San Antonio, Texas 78206 











*The mark of guaranteed sterility. 


- |n 1968, CHLOROPTIC* (chloramphenicol) brougat ophthalmic chbramphenicol out of the dark ages with 
the introduction of the first ready-to-use solution. For the first time, physicians and patients were offered 
- guaranteed sterility, laboratory-controlled potency, greater stability, and greater convenience. We didn’t stop 
-fhere...In 1970, Allergan introduced the first ophthalmic ointments guaranteed sterile with a tamperproof 
seal... CHLOROPTIC* (chloramphenicol) and CHLOROPTIC?-P (chloramphenicol-prednisolone). The poten- 
-tial risk of contaminated chloramphenicol ophthalmic ointments has been eliminated. — ub Cub 
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sopto Carbachol 3% 
controls 
diurnal variation 
without 
risking lens opacities 






















One drop of Isopto? Carbachol 396 keeps IOP down for 
8 hours. Administer it at bedtime and control IOP through 
the early morning hours—without the side effects of the 
more potent cholinesterase inhibitor. Considei sopt 

Carbachol, also, for extended IOP control during the day 

in cases where the patient no longer responds to pilo 
Carpine. 

One recent study* in glaucoma patients showed 
Isopto Carbachol 396 effective for a full 8 hours. A single 
instillation of the solution was administered in one ew 
the fellow eye served as a control. IOP in the treated e 
was still significantly lower than the control at 8 hours 
Use it for assured all night glaucoma control 


Variation in IOP after instillation of a single dose of Carbachol 3% 








An increase in the log value corresponds to à drug induced fall in IOP 
Baseline outflow ` Outflow pressure con! 
Me an pressure treated ¢ ye Lime after mst n ( 
Are cate ES AM n : 
LOG , ; 
Baseline outflow y Outflow pressure eal y 
. F^ 
pressure control lime after instillation as cor 
"Drance, S. M. and Flindall, R. J.: Canad f Ophth, 71:34:292-29i 
Contraindicated in presence of corneal abrasion or when constric 
lesirable, as in acute iritis. Precaution & Side Effects: Avoi 
Transient ciliary and conjunctival injection, headache | Ciliary 
resultant temporary decrease of visual a lity may occur. Systeri 
of cholinesterase nhibitors may occur even when i pithelium ta 


Available: Isopto Carbachol 0.75%, 1.5%. 2.25%, 3° Supplied in 
30cc Drop-Tainer® Dispensers Rx only 


All Strengths now in Economy Packages—30cc. 


ISOPTO 
CARBACHOL 3% 


_ Gatbacho| 3% hydroxypropyl methylcellulose (4000 c ps) 1.09 
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THE PRECISION MICROSCOPE 
THAT'S AS MANEUVERABLE AS YOU ARE 


Ne. 
w 


Your delicate movements during surgery require you to move about freely. 
So you've passed up table or floor mounted micrescopes to retain your mobility. 


Now, the XONIX STEREOSCOPE* — the quality binocular microscope you ° 
control like a loupe. To bring a subject into focus, you merely move your head. 
A glance below the oculars givəs you an unobstructed, unmagnified view of the 
field. Your hands are completely free — no ficdling with adjustments during 
surgery. 
Self-contained coaxial light system pinpoints the subject with 1500 foot- 
candies of cool illumination, which you'll find particularly useful when operating 
in cavities. 


Interchangeable oculars provide various magnifications, such as 6X, with 
exceptional optical clarity anc resolution. The optical system was computer- 
designed specifically for this instrument. 


Comfortable headpiece is chamois-lined to absorb moisture and foam- 
padded to provide a soft cushion. You can even wear the XONIX STEREOSCOPE 
with your regular glasses without sacrificing field size. 


THE XONIX STEREOSCOPE — DESIGNED FOR THE SURGEON WHO 
WANTS THE SAME MANEUVERABILITY WITH 4IS MICROSCOPE AS HE HAS 
WITH HIS HANDS. 


*patents pending 
» ££ . 
For additional information, call or wr:te: a XON IX INCORPORATED - 


MEINEN. 12- Calvary Street, Waltham, Massachusetts 02154 - 
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At her age, she's entitled to see. 


One of the most tragic infirmities of age is that be perfectly interpreted in order to provide the 
of failing vision. It is a precious gift to an oldster patient with as much vision as possible. 

when the services of ophthalmologist and dis- The Guild Optician, by the very nature of his ex- 
penser can be combined to enable her to cellent capabilities in this area, is well 
read once again . . . to sew, qualified to handle subnormal vision 


















perhaps . . . to see the 
faces of her family and 
friends. 

Here, the dispensing 
optician serves a vi- 
tal function, for the 
ophthalmologist's 
prescribtion must 


cases. If he didn't have these cap- 
abilities, he wouldn't be a 
Guildmember. 
This is one of the reasons we 
believe a Guild Optician is 
best qualified to serve the 
ophthalmologists' dispens- 
ing needs. 





Guild cf 
Prescription Opticians 
of America, Inc. 


1250 Connecticut Ave., N.W. 
Washington, D.C. 20036 
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MUROCOLL EPINEPHRINE 1% 


As (L-Epinephrine Bitartrate 1.8296) PRODUCT #29'/2 


e Effective in mainta ning lowered intraocular pressure in 
certzin. cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e |mproves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


e Aids in breaking posterior synechiae in uveitis, — * 


z| EPINEPHRINE 17% 


(Epinephrine Bitortrate 1.82%) 


uds ONAL Murocoll Ezinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 


emma «(ff preservatixe and bacteriostaticagent is also available as Murocoll Epinephrine 


| PHARMACAL LABORATORIES, bwc | £ 3 2% (as Bitartrate 3.64%), Procuct #29. 


17) LIBERTY ST. 
QUINCY 69, MASS, USA. 
(qam rir 


Both solut ans also have Sodium Bisulfite as preservative; Sodium Chloride 
and distillzd water as inactive ingredients. 





Above solutions are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. Ææ only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


* BECKEF ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PEARMACAL LABORATORIES 
121 Liberty Street — Quimey, Mass., U.S.A C2169 — Area Code 617 - 479-2680 
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_Annoanding fwo new designs 


CONFORMASPHERIC << ELLIPSED-CON 


ASPHERIC CORNEAL LENSES á 


ARE WE NUTS? Imagine . . . we're advertising a NEW corneal lens design 
when everyone's interested in soft lenses! 


WE HAVE OUR REASONS! First, soft lenses are in a transition phase. 
(It may be 12 to 18 month: before everyon- may fit soft lenses.) Also, the new 
soft lens materials are not expected to sclve all contact lens needs nor to 
completely replace the hard ens. 


THE PUBLIC MUST BE SATISFIED! Aspheric designs will challenge 


soft materials for future com ort and fitting simplicity. In fact, aspheric lenses will: 


1) Eliminate peripheral flare without gimmicks. They furnish a wider, brighter 
peripheral field of vision. 


2) Assured reproductibility! distinct advantage over convential sperical curves. 


3) Their gentle, more evenly distributed bearing areas minimize corneal changes 
and spectacle blur problems. . 


When properly managed, aspheric lenses will increase patient comfort and 
decrease fitting time. 


ASPHERIC LENSES COST LESS! Aspheric lenses cost less than soft 


lenses. And, in these inflationary times, you'd better believe that this is meaningful. 


ASPHERIC LENS VERSATILITY We have two aspheric corneal lens 


designs: 4 


1) CONFORM-ASPHERIC:— aspheric values replace the conventional spherical 
e (s) 


peripheral curv . Can be «sed with any existing fitting philosophy (spherical or 
toric base curves). 


2) ELLILGEE)-CON —an ellipsoida’ central curve and an aspheric bevel. 


LEARN HOW tc use Aspheric Corneal Lenses. 
Send for fully i! ustrated brochure . . only $1. 


Od | ee ee ee cna 


CONFORMA Ee 
LABORATORIES a z 


Shi. copies of “Aspheric Corneal 





P.0. BOX 624, NORFOLK, VIRGINIA 23501 187 WESTMIFSTER ST., PROVIDENCE, R.I. 02903 
P.0. BOX 6552, COLUMBUS, OHIO 43209 701 ST. PAU! ST., BALTIMORE, MD. 71202 


Lenses" @ $1. each. Total enclosed $..« 





PAYMENT MUST ACCOMPANY ORDER G 





sterile, disposable cautery designed especially 
or the ophthalmic surgeon 


Optemp offers the ocular surgeon these important advantages... 


optimal temperature 

Optemp is only 300°C at the tip...hot enough 
or instant occlusion of individual 

capillaries, "cool" enough to minimize 
damage to surrounding tissues 


excellent visibility 

Optemp, with an elongated operating tip, 

offers the surgeon an unrestricted 

field of vision...the instrument, being light 
eight and well balanced, is easily 


maneuverable with no cumbersome cords 
to get in the way. 


sterility, economy 

Optemp is sterile as received, eliminates 
the possibility of cross-infection... 
battery powered and inexpensive, it saves 
on resterilization and reprocessing. 


Ask for Optemp at your local hospital and 
see why it’s the dependable ophthalmic 
cautery that meets your needs in every way. 








9' 6" ceiling 





OPMI 1 


The microscope that 
has been used in “he devel- 
opment of most currently 
employed micresurgical 
procedures. Magrifications 
from 2.5X to 50X; working 
distances from 4” to 16"; 
direct, internal, shadow- 
free illuminatien. Still, 
motion picture, and tele- 
vision cameras can be at- 
tached. 





Now any of the seven great Zeiss Operation Micro- 
scopes can be suspended from the ceiling of the 
operating room, providing an unmatched combina- 
tion of the world’s finest optics and the utmost in 
convenience. 

The versatile and precision-engimeered Zeiss, 
Electro-Hydraulic Ceiling Suspension System is the 
device that makes it possible. Since Zeiss operation 
mic-oscopes are the standards for microsurgery in 
ope-ating rooms worldwide, the Zeiss engineers have 
been able to draw upon the broadest base of experi- 
ence in designing a system to meet both the require- 
merts of the surgeon and the practicalities of the 
hospital. Let's consider some of the main features of 
the system—leaving the best for last. 

1. Adaptability to any operating room height. 
Standard equipment for ceilings 9'6" up to 13'; cus- 


OPMI 2 





OPMI 2 

=ully motorized. Zoom 
magrification operated by 
foot cr hand remote control 
pane s. OpMi 2 provides a 
stere» image of unequalled 
brightness and edge-to- 
edge sharpness with con- 
tinuous magnification. All 
photcgraphic attachments 
available. 
OPMI 3 after Barraquer 

Designed exclusively 
for oohthalmological sur- 


gery, OpMi 3 is the easiest- 
to-operate microscope 
made. The exclusive 150/ 
200mm tele-lens provides 
an unmatched depth of 
focus and flatness of field. 
All attachments available, 
including a special assist-, 
ant's stereo-microscope 
with optics of the same 
high quality as the main 
one. 
OPMI 4 

A spec'alizéd instru- 


EE at 


I 


tem fittings for higher ceilings. (See illustration.) 

2. Telescoping action through a range of 21" 
(530mm) to permit surgical fields to be cleared fully 
and freed when the microscope is not in use. 

3. Two telescoping speeds—one for rapid po- 

sitioning of «he microscope along the vertical axis 
and one for precise positioning. Speeds can be set 


anywhere up to 30mm/sec. 


4. Automatic electro-hydraulic control by 
either hand or foot control panels or both simultane- 


ously. 


5. And, most important, the system is fully 
compatible with any of the seven great Zeiss opera- 
tion micróscopes you may presently own or with any 
you may add in the future. This feature alone means 
unequalled versatility. A brief review of the instru- 


ments will prove it. 





ment for taking 16mm mo- 
tion pictures during eye 
surgery. Adaptable for 
Urban, Beaulieu or Bolex 
16mm movie cameras. 
Special cine objective for 
high-resolution close-up 
, Work. 
.OPMI 5 after Harms 

A double microscope 
that provides simultaneous 
hinocular observation in 
the positions most conven- 
ierit to the tasks at hand — 


side-by-side, opposite, or 
anywhere in between. Illu- 
mination from two homoge- 
neous illuminators. 
OPMI 6 

A new, versatile oper- 
ating microscope with 
coaxial illumination, mo- 
torized zoom optics and 
motorized fine focusing. 
Especially compatible to 
the requirements of hospi- 
tals where the Ear, Nose 
and Throat Dept. and the 















Ophthalmology Dept. must 
both use the same instru- 
ment. 
OPMI 7 

A new instrument 
designed specifically fcr 
ophthalmic microsurgery. 
The vertical microscope 
body has a built-in zoom 
magnification system with 
a ratio of 1:5. In addition to 
all the regular Zeiss acces- 
sories, several special ones 
are available, including an 


assistant’s microscope and 
a scanning prism, 

For details write to 
Carl Zeiss, Inc., 444 5th 
Avenue, New York, N. Y. 
10018. 

Nationwide service. 





ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C. 


13'ceiling or higher * 





Probably not. The repeated washing Vasocidin is an antibacterial, steroid, 

away of medication residue can cause decongestant combination that works fast 
- irritation, too. because it disperses fast. Helps relieve 
sí But if he's using Vasocidin, there is nonpurulent blepharitis and conjunetivi- 
nad no medication residue: It's a true solution. tis more effectively. It's no washout. 
: Free of irritating particles that crust on e e 
P the lids and must be washed off. Vasocidin 
E Smith, Miller & Patch, Inc., New York 


If he has to keep washing out what you 
gave him to control nonpurulent blepharitis, 
is Ìt controlling nonpurulent blepharitis? 
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VASOCIDIN 
ANTIBACTERIAL/STEROID/ 
DECONGESTANT 


INDICATIONS: Relief and management of non- 
purulent Blepharitis and Conjunctivitis. 


DOSAGE: Initially, 1 or 2 drops placed in the | 


conjunctival sac every hour until improvement 
Occurs. 


Thereafter, 1 or 2 drops 2 to 4 times daily. 
COMPOSITION: 


Prednisolone-21-phosphate sodium .............. 0.25% | 


(Equivalent to Prednisolone 0.276) 


Sulfacetamide sodium ................... e 10.0% | 
Phenylephriine HON etm 0.125% . 
Molbulpu bem naaa 0.02% | 
PIOGDVIGRIEDD. nuana 0.005% 


In a stabilized aqueous solution containing sodi- — 


um thiosulfate and *SMP-68 (a combination of 
polyoxyethylene polyoxypropylene compound and 
polysorbate 80). 


EFFECTIVENESS: The antibacteria! spectrum of 
Vasocidin is particularly effective against the gram 
positive pyogenic cocci; E. coli, N. gonorrhoeae, 
Koch-Weeks bacillus and other bacteria susceptible 
to sulfacetamide. Because Vasocidin is a true solu- 
tion, dosage is uniform and each drop is free of any 
irritating particles. The Vasocidin vehicle enhances 
the dispersion of active components. Sulfacetamide 
combats a wide range of pathogens; prednisolone 
reduces inflammatory reaction; phenylephrine re- 
lieves hyperemia. Local effects of active therapeutic 
agents appear to be prolonged by phenylephrine- 
induced vasoconstriction, 








CAUTION: Federal law prohibits dispensing with- - 


out prescription. 


CONTRAINDICATIONS: Steroids are contrain- | 


dicated in dendritic ulcers (herpes simplex), vac- 
cinia, varicella and most other viral diseases of the 


cornea and conjunctiva, as well as in fungal and | 


tubercular ocular disease. Contraindieated in the 
treatment of purulent conjunctivitis or blepharitis. 
Should not be used by persons with narrow-angle 
glaucoma or those sensitive to sulfonamides. If irri- 
tation persists or increases, discontinue use and 
consult physician. 


SIDE EFFECTS: Extended use of topical steroid 
therapy may cause increased intraocular pressure 
in certain individuals. It is advisable that intra- 
ocular pressure be checked frequently. In those 
diseases causing thinning of the cornea, perforation 
has been known to occur with the use of topical 
steroids. 


Vasocidin is sterile when packaged. To prevent 
conte wee, the dropper tip and solution, care 
should be taken not to touch the eyelids or sur- 
rounding area with the dropper tip of bottle. Keep 
container tizhtly closed. 


SUPPLIED: Plastic dropper-tipped vials, 5 cc. 


Smith, Miller & Patch, Inc., 
902. Broadway, New York, N.Y. 10010 





FELLOWSHIPS AVAILABLE 


The Heed Ophthalmic Foundation pro- 
vides fellowships for advanced study or 
research in ophthalmology. Applicants 
must be graduates of medical schools ac- 
credited by the American Medical As- 
sociation and citizens of the United 
States. Deadline for submission of ap- 


plications: December 31 for a fellowship 
starting the following July. Please direct 
all inquiries and requests for application 
forms to: 


DAVID SHOCH, M.D. ° 
Executive Secretary 


THE HEED OPHTHALMIC 
FOUNDATION 


303 EAST CHICAGO AVENUE 
CHICAGO, ILLINOIS 60611 - 





Meetings 


Special advertising rate for all ° 
not-for-profit organizations 
for 
Announcement of Meetings 


Four to six insertions, depending 
upon availability of space, of one- 
fourth page black and white ad- 
vertisement. Copy must be received 
at least nine months in advance. 


$150 total cost (no commissions) 
Regular price: $360 





Kowa SL? 


slit lamp 
microscope 


The new 
portab/e approach 
to ophthalmic 
examination. 


The Kowa SL has removed all limitations 
“placed on the use of the slit lamp microscope 
by conventional, bulky, fixed instrumentation. 


Hand-held and fully portable, the Kowa SL 
permits ophthalmic examination at any time, 
any place: before or after surgery, at the pa- 
tient’s bedside, in the nursery . . . anywhere. 


Yet for all its compactness, light weight, 
moderate price, and remarkable versatility, it 
has sacrificed nothing in the way of per- 
formance or reliability. 


Kowa Lid. 


No. 3, 3-CHOME, NIHONBASHI-HONCHO, 


CHUO-KU, TOKYO 103, JAPAN 


KOWA AMERICAN CORPORATION 

Camera and Optics Division 

45 W. 34th St., New York, N. Y. 10001, U.S.A. 
KEELER OPTICAL PRODUCTS, INC. 

5536 Baltimore Ave., Phila., Pa., U.S.A. 

C. DAVIS KEELER LTD. 
*London W.1, England 

LUNEAU & COFFIGNON 

Paris 8e, France 


AMPLIMEDICAL SRL 

Milano, Italy 

LAMERIS INSTRUMENTEN N.V. 
Utrecht, The Netherlands 
GENERAL OPTICA 

Barcelona-5, Spain 

HERBERT SCHWIND 

Dammer Weg 37, 

Postfach 18, W. Germany 







The Kowa SL's optics are the finest; its 
mechanics and electronics are state-of-the-art; 
it offers an image bright enough for use in a 
fully illuminated room. 


In short, the Kowa SL is one of the most 
sophisticated slit lamp microscope systems 
there is . . . and the only one that's fully 
portable. 


For the details on the new portable ap- 
proach to ophthalmic examinations, the Kowa 
SL, contact the representative in your area. 


VAN HOPPLYNUS S.A. 
Bruxelles 1, Belgium 
OPTIKER RYSER 

St. Gallen, Switzerland 
IMPERIAL OPTICAL COMPANY, LTD. 
Toronto, Ontario, Canada 


Before you buy a $25,000 


argon laser photocoagulator, 


invest *~ 






= 
= For such a small 
# investment, you'll 
discover that our 
new instrument, with its fiber 
optics transmission system, is 
uniquely designed for effective 
retinal photocoagulation. Here 
are just a few of the reasons why. 

By using fiber optics to 
transmit argon laser energy, you 
get significant improvement in 
operating freedom. The fiber 
optics cable is lightweight, flex- 
ible and reliable. It replaces 
heavy, rigid, mirror transmission 
systems. 

Fiber optics also results in 
delivery instrument flexibility. 
You can now choose the delivery 
technique best suited to your 
particular needs, whether it be a 
slit lamp; a direct viewing, hand- 
held ophthalmoscore; or an erect 
image, indirect ophthalmoscope. 
And changing from one to an- 
other only takes a few minutes. 


> in research. 


You're also concerned with 
economy. The simple adapter 
allows you to attach or detach 
your slit lamp to the laser quick- 
ly and accurately. This means 
that you don't have to purchase 
an additional slit lamp for per- 
manent dedication to photoco- 
agulation. And most important 
for economy, our unit is prieed 
at less than $25,000. 

We can't tell you the whole 
story here, so invest 8¢ in post- 
age and send for the data. And 
if you're interested in learning 
more about argon laser photoco- 
agulation, check the box on the 
coupon. We'll tell you about our 
regional seminars, clinical dis- 
cussions to back up your 8¢ 
investment. 


SYNTEX i 









entlemen: 
lease send me 





OSPITAL AFFILIATION 


DDRESS 


ITY 


yntex Medical Instruments, Inc. 
401 Hillview Avenue 
alo Alto, California 94304 


| product information about your argon laser photocoagulator. 
the details of your scheduled regional seminars. 


























TELEPHONE neea 


» Little things mean a lot 


(to her and to you) 


"To your cataract patient, ETHICON Needle sadi 
va easured in microns mean a more comfortable eye, less 

; foreign body sensation, virtual freedom from operatively r 

2 '*' induced distortions. And the real recovery — getting 


. ^ 


comfortable aphakic correction — generally comes onc 

To you, these tiny needle sutures mean greater 
freedom from operative and postoperative coniplicatiqiid » 
superior control, less trauma to tissue, a knot so tiny you may 


bury it in the needle tract. MICRO-POINT 


Spatula Needles cs-2.cs-9.¢s-10 
10-0 ETHILON Sutures 


(22 micron) black monofilament nylon 


"e. 





totally responsible leadership 





Little needle, 
little suture. 


Little trauma. 


A finer mini-suture thamhas ever before 
been available, ETHILON 10-0 Mono- 
filament Nylon is madeo be left in place 
indefinitelv. Photo shows ETHILON 
Nylon Sutures in the eye. («:MICRO-POINT 
Spatula Needle GS-10 Was used. Arc over 
eye is a reflection of camera light.) 


Photo courtesy of Richard C. Trautman, M.D., F.A.C.S., 
State Universitv of New York, Downstate Medical Center. 


MICRO-POINT 


Spatula Needles GS-8, GS:9, GS-10 







TRADEMARK | 


(22 micro ) black monofilam 


E Es on 


3 [ICRO- z; INTS patula Need dle "P 
measures Only 0.203 mm., com- 
pared to 0.330 mm. for a conven- 
tional reverse cutting ophthalmic 
needle...makes for easier split- 
ting of sclera, minimal trauma. 


Photo shows the small hole the MICRO-POINT 
Spatula Needle makes in test material (left). 
compared to the hole made by conventional 
reverse cutting needle (right). 





totally responsible leadership 


- Specific for 
erpes Simplex Keratitis 


STOXIL 


brand of IDOXURIDINE 


the only brand of IDU 
- available in two forms: 
Solution — Ointment 


Both now available in Canada 
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Before prescribing, see com- 
plete prescribing information 
in SK&F literature or PDR 


Indications: Only in the treatment 
of herpes simplex keratitis 


Description: ‘Stoxil Ophthalmic 

Solution contains idoxuridine 

(5-iodo-2'-deoxyuridine) 0.1% 

(1 mg./ml.) in distilled water: 

sterile when packaged. Preserved 

with thimerosal, 1:50,000. 'Stoxil 
Ophthalmic Ointment contains idoxuridir 

0.5% (5 mg./gram) in a petrolatum base 

(White petrolatum and liquid petrolatum 

are inactive ingredients.) 


Contraindications: Contraindicated in 
patients with known or suspected 
hypersensitivity to any of its components 


Precautions: Some strains of herpes simplex 

appear to be resistant. If there is no response 
in epithelial infections after 7 or 8 days of 
treatment, other forms of therapy should be 
considered. 


The recommended frequency and duration of 
administration should not be exceeded 


'Stoxil' is not effective in corneal inflammations in 
which the virus is not present. 


Corticosteroids are usually contraindicated in herpes 
simplex keratitis 


Boric acid should not be used during the course of 
therapy. 


'Stoxil' Ophthalmic Solution should not be mixed with | 
other medications. 


Adverse Reactions: Occasionally, irritation, pain, pruritus 
inflam mation, edema of the eye or lids and, rarely. allergic 
reactions have been reported. Photophobia has occurred 

Occasionally corneal clouding, stippling and small punctate 
defects in the corneal epithelium have been observed. The 
punctate lesions may be a manifestation of the infection 


How Supplied: 0.1% Ophthalmic Solution (1 mg./ml.), in 15 ml 
bottles with dropper; 0.5% Ophthalmic Ointment (5 ma /aram) in 
4 gram tubes. 


Stability: The Solution should be stored in refrigerator until 
dispensed. The Ointment does not require refrigeration 


is yours 


SIS 
SF Smith Kline & French Laboratories i 


From the time we introduced our flat- 
top trifocals, they were so successtul, that 
we could not keep up with the demands. 
It has taken us years to catch up; but we 
finally made it. 

These are the finest hard resin trifocals 
that money and care can produce. So, 
when your patient needs the intermediate 
range of our popular flat-top (or oid style 


just to remind us what it’s like when we 
ge: behind in production. 


ARMORLITE: INC: 


THE ORIGINATORS OF HARD RESIN LENSES 
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FOR THE OFFICE, OUSEPATIENT DEPT. OR SURGERY SUITE. 


^^» PORTABLE 
(W a XENON 


"mi | LIGHT COAGULATOR 


WHERE LIGHT WEIGHT 

















COMPACT NESS 





& ECONOMY 
ADD TO 
PERFORMANCE 


& RELIABILITY. 


NEW APPROACH 
MIN SAFETY FEATURES. 


MIN XENON ARC LAMP TECHNOLOGY. 





E IN ACCURACY & CONTROL OF TREATMENT. 





FOR FULL DETAIL, WHITE TO . 


CLINITEX, INC. 


363 RANTOUL ST. 
BEVERLY, MASS .01915 
-617- 922 6160 








perfectly elear-" 


* highly effective against almost all pathogens 
which invade the eye, including Pseudomonas 
and Staphylococcus aureus 


* bacterial resistance rarely develops on 
repeated or prolonged use 
* low allergenicity 


* also available: Neosporin® Ophthalmic 
Ointment—Each gram contains: Aerosporin® 
brand Polymyxin B Sulfate 5000 units; Zinc 
Bacitracin 400 units; Neomycin Sulfate 5 mg. 
(equivalent to 3.5 mg. neomycin base) in 
special white petrolatum q.s. In 1% oz. tubes 

. With ophthalmic tip. 





Ophthalmic Solution, Sterile 


polymyxin B—neomycin—gramicidin 
Each cc. contains: Aerosporin® brand Polymyxin B Sulfate 5000 
units; Neomycin Sulfate 2.5 mg. (equivalent to 1.75 mg. of neomycin 
base); Gramicidin 0.025 mg., in aqueous saline solution isotonic with 
tears, containing the inactive ingredients alcohol (0.5%), propylene 
glycol, polyoxyethylene polyoxypropylene compound, sodium 
chloride, and purified water (preservative: thimerosal 0.001%). 
Bottles of 10 cc. with sterile dropper. 


eradicates bacterial 
conjunctivitis and other 
eye infections due to 
susceptible or$anisms- 


Precaution: As with other antibiotic preparations, 
prolonged use may result in overgrowth of 
nonsusceptible organisms, including fungi. 
Appropriate measures should be taken if this occurs. 
Articles in the current medical literature indicate an 
increase in the prevalence of persons allergic to 
neomycin. The possibility of such a reaction should be 
borne in mind. 


Contraindications: This product is contraindicated for 
subconjunctival or intraocular injection, or for 
irrigation of fistulous tracts. This product is also 
contraindicated in those individuals who have shown 
hypersensitivity to any of its components. 


Complete literature available on request from 
Professional Services Dept. PML. 


Mx Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 








Not more potent, but . 
longer acting... ~ 


PHOSPHO_INE IODIDE 0.03% and 0.06% were 
compared with pilocarpine 2% in a study of the 
time cours2 of changes in outflow facility and 
intraocular pressure after single dose adminis- 
tration in patients with open-angle glaucoma. 
While Phospholine lodide 0.06% showed little 
diminution in effect on intraocular pressure 
after 24 hcurs, the effect of pilocarpine 2% de- 
clined mar«edly in the first few hours, and was 
almost completely dissipated after 24 hours. 
The action of Phospholine lodide 0.03% was in- 
termediate between that of pilocarpine 2% and 
Phospholire lodide 0.06%. 


An important consideration in 
the management of glaucoma 
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indicates short acting 
mioticanstilled 





9am. noo 3pm. 6pm. 9pm. midnight 3am. 6am. 9am. 


When treated with short acting miotics, the 
patient with open-angle glaucoma runs the risk 
of an undetected intraocular pressure buildup 
during the night—a "silent emergency." 

The longer acting Phospholine lodide* (echo- 
thiophate iodide) may protect against this 
nightly insult. A single instillation of the 0.03% 
or 0.06% strength before retiring will act 
through the critical hours, and is especially 
recommended when you have found pilocarpine 
to be inadequate. 


When initiating therapy. .. Phospholine lodide 
0.03% can often maintain 24 hour control of 
intraocular pressure with a single instillation 

at bedtime. It provides a smooth transition to 

the higher strengths—0O.06%, 0.125%, 0.25% 
—when necessary. When indicated, epinephrine |` 
or carbonic anhydrase inhibitors may be pre- + 
scribed with any strength of Phospholine lodide. 






(echothiophate iodi 


de 
for ophthalmic solution) 





Effect of Phospholine lodide and pilocarpine 
on intraocular pressure control. 


* Adapted from Barsam, P. C., Boston U. School of Med.: Time Curves 
` of the Efféct of Miotics on Intraocular Pressure and Outflow Facility, 

Scientific Exhibit, Annual Convention, American Academy See next page for Brief Summary 
of Ophthalmology and Otolaryngology, Las Vegas, Oct. 5-9, 1970. of prescribing information. 








PHUSPHOLINE IUDIDE ` 


(echothiophate iodide) ` = 


Ro 
@ 





for 24 hour control in chronic simple (open-angle) 


_ glaucoma and glaucoma secondary to aphakia 


just 1 cr 2 instillations a day 
e for long lasting effect on ocular tension— 
helps protect against a "silent emergency" at night 
e may be substituted for the bedtime dose of a short acting miotic 
that controls intraocular pressure by day, but 
fails to provide adequate control durinz the night and early morning 
e choice of four strengths for irdividualized therapy — 
may be used alone or as a complementary agent 


BRIEF SUMMARY (for full prescribing information, 
consult package circular) 

Phospholine lodide® (echothiophate iodide) 

In Management of Chronic Simple (Noncongestive)-and 
Aphakic Glaucome /Concomitant Esotropia 


Contraindications: This medication is contraincicated in 
acute (congestive) angle closure glaucoma, but may be 
useful in the subacute or chronic stages after iridectomy 
or where surgery is refused or contraindicated. It is also 
contraindicated in glaucoma associated with iridocyclitis. 
It should be prescribed only after consultation with the 
patient's internist or surgeon in the presence of bronchial 
asthma, gastrointestinal spasm, urinary tract obstruction, 
vascular hypertension, myocardial infarction, and Parkin- 
son's disease. 

Warnings: Therapy should be temporarily discontinued if 
(otherwise unexplainable) persistent diarrhea profuse 
sweating, or muscle weakness occurs. Succ rylcholine 
should not be used concomitantly. In patients with my- 
asthenia gravis, only specialists who are awa-e of the 
likelihood of drug interactions should employ PHOSPHO- 
LINE IODIDE (echothiophate iodide) concomitently with 
neostigmine, amdenonium, pyridostigmine, cr edropho- 
nium. 

Use in pregnancy: Not established is safe use in preg- 
nancy, nor absence of adverse effects on fetus ar on res- 
piration of neona:e. Administration in pregnancy requires 
weighing potential benefits against potential nazards. 
Precautions: Patients regularly exposed to pesticides of 
the organophosphate or carbamate class should be cau- 
tioned to observe all protective measures recommended 
in their handling. 

Minor side effects (patient to be alerted): Initia |y, brow- 
ache, dimness of vision, blurring, or ciliary and conjunc- 
tival injection may occur, but usually disappear after 5 to 
10 days of treatment. 

Other side effects: (/ocal) Iris cysts occur occas onally in 
adults, but fairly frequently in children. Pigmented cysts 
of the ciliary epithelium have been noted. Retina! detach- 


men: has occurred, and the medication should be used 


^^ 


with extreme caution, if at all, if there is a history of this - 


disosder. It may cause or activate acute iritis. Posterior syn- 
echiae may develop. Recent controlled clinical studies have 
shown that PHOSPHOLINE IODIDE (echothiophate iodide) 
isi ca may be a causative factor in the development of 
lens opacities s in adult glaucoma patients. This phenome- 
non ss apparently (a) dose-related, since it has not been ob- 
served with 0.03%, but only with the higher strengths; (b) 
selective in character, since some patients have tolerated 
many years of treatment with the highest strength of the 


drug without lens changes; (c) age-related, since lens opac- | 


ities associated with this medication are virtually unknown 
in children; and (d) species specific, since attempts to 
produce comparable effects in experimental animals have 
beer unsuccessful. Pupillary block may develop due to 
interse miosis together with vascular congestion, espe- 
cially in eyes with narrow angles. 

Resistance to the medication may appear in some 
patients after many months of therapy; usually the re- 
sponse can be restored by changing to another medica- 
tion ^or a short time. 

(systemic) Rarely, systemic effects may appear such 


as gastrointestinal spasm, nausea, vomiting, diarrhea, in- 
creased secretion of lacrimal, salivary or sweat glands, 


tightness in the tightness in the chest, bradycardia, etc. Muscle weakness 
and one case of localized paresthesias have been re- 


ported. Lowering of blood cholinesterase level frequently 
occurs during long term therapy and is an indication of 
systemic absorption, not an adverse side effect. 
Antidotes: Atropine, 2 mg. parenterally; PROTOPAM® 
CHLORIDE (pralidoxime chloride), 25 mg./Kg., 
ficia! respiration, if necessary. 

Supplied: 1.5 mg. package for dispensing 0.03% solution; 
3.0 mg. package for 0.06% solution; 6.25 mg. package 
for 0.12596 solution; 12.5 mg. package for 0.25% solution. 
[Alsc contains potassium acetate (sodium hydroxide or 
acetic acid may have been incorporated to adjust pH dur- 
ing manufacturing), chlorobutanol (chloral derivative), 
mannitol, boric acid, and exsiccated sodium phospnate.] 


1.V.; arti-* 


quM, 


The Ophthalmos Division ° . 
AYERST LABORATORIES 
New York, N.Y. 10017: 
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A little innovation is a big help 
Nothing is quite as satisfying as finding a new way to help the patient. 


You will help a beginning presbyope adjust to his bifocal correction by 
simply adding Press-On™ lenses to his present single vision spectacles, The 
interim Press-On lenses establish usefulness and acceptance. Also, they 
will help determine the proper seg height, shape and size before the perma- 
nent Rx is produced. 


Reading aids for low vision patients have been a real problem. Adds above 
+3.00 have been impractical for everybody concerned. Press-On lenses 
give you bifocal segments of any size and shape incorporating proper prism 
to insure comfortable binocular vision. They can be applied in minutes. 


Post-operative cataract patients are apprehensive. Wouldn't it be a happy 
innovation to hand these patients their own comfortable glasses with an 
ifiterim aspheric Press-On lens correction that provides a panoramic field 
of view. They will see better and look better, immediately. 


These are a few examples. Clip the 
coupon, and we'll send you more ideas 
plus a Press-On lens for your. own use. 





provide optimum asphericity 
regardless of power. 
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electric contact lens cleaner by Contique™ . 


the professional way to clean 
contact lenses 


Until now, the most common method | 
cleaning contact lenses has been to rub the 
between the fingers. As you know, this syste 
has three serious drawbacks: 1) It doesn't cles 
properly; 2) it can scratch or warp lenses; 3) 
may not be sanitary. 


A new, more efficient technique 

The new Swirl Clean electric contact lei 
cleaner by Contique approaches the problem 
a totally different manner: It combines tt 
cleaning power of a high-speed agitator wi 
the detergent action of Contique Cleaning Sol 
tion. The result is thorough but gentle clea 
ing—with a minimum of handling and le 
chance of lens loss. 

Swirl Clean doesn't stop there. It provid 
a convenient place to soak and store lenses E 
tween wearings. 


Perfect for office use 

How many times have you wished for.jt 
such an efficient way to clean your patien 
contacts—when you are delivering a new pi 
or after making an adjustment? 

Swirl Clean fills this long-felt need p! 
fectly. It's compact. Easy to use. And it /oc 
highly professional. Your patients can s 
you've gone to the expense of securing the m 
advanced cleaning device available to ma 
sure their lenses are clean and comfortable. 

And it takes only a few seconds to cle 
contacts with the Swirl Clean. Once you get ir 
the habit, you'll wonder how you managed wi 
out it. 


Your patients will want one, too 

When they see how effortlessly you cle 
their contacts with the Swirl Clean, your n 
contact lens wearers will want one of their o 
to use at home. That's why it makes good bt 
ness sense to stock a few units to sell or recc 
mend to your patients. They'll never be mi 
psychologically receptive than ‘at the momi 








Fill cleaning chamber 34 full with 
old water. Add 6-8 drops of Contique 
leaning Solution and place on base. 








3 Flip "ON" switch and run Swirl 
Clean 30-60 seconds. You can see 
the lenses being swirled clean before 
your eyes. 


2 Place lenses in bottom of clearly 
marked LEFT and RIGHT baskets of 
lens holder. Close lid. Place lens 
holder on cleaning chamber. 


ey get their new contacts. It's also a good 
lay of starting them off on a proper lens-care 
egimen and helping them become satisfied 
'earers. 


‘ead what Swirl Clean users say 
* An O.D. in Knoxville, Tenn. writes: "The 
ompactness of this unit makes its use a pleas- 
re in my office." An M.D. in Bakersfield, Calif. 
alls Swirl Clean "a very valuable asset to our 
ffice." An optician in Long Beach, Calif.: “Ex- 
ellent method of cleaning lenses after lab 
djustment." 

Enthusiastic comments have also come in 
om contact lens wearers all over the country. 





examined by anyone interested. 


Complete lens care by Contique 

Used with the new Swirl Clean, Contique 
Cleaning Solution dissolves eye-irritating de 
posits such as mucus, oil and film. Yet it's so 
gentle you can recommend it with complete con: 
fidence. Contique Soaking Solution "conditions" 
lenses by keeping them chemically moist when 
stored in the special Swirl Clean soaking dish 
increasing wettability and wearing comfort. 
Contique Wetting Solution creates a liquid cush 
ion between lens and eyes, makes 
placement smooth and easy, and 
can also be used to re-wet lenses 


My vision is so much better with 
ean contacts." (Boston, Pa.) “l 
joy its convenience and notice 
ly lenses are more comfortable." 
cast Point, Ga.) “Cleans lenses 
00% better than by hand.” (Hyde 
ark, Mass.) "I wear lenses 16 hours 
day and find their comfort greatly 
icreased." (Indianapolis, Ind.) 
These comments are on file 
. Alcon Laboratories and may be 


PTICAL PRODUCTS DIVISION, ALCON LA 


BORATORIES, INC., P.O. BOX 1 


CONTACy LENS 


SOAKING 
SOLUTION 














WETTING 
SOLUTION 


during the day. 

This family of lens care prod- 
ucts from Contique can help your 
patients become successful, satis- 
fied contact lens wearers. Almost $6 
worth of Contique solutions are 
packed with every Swirl Clean at nc 
additional cost. For more informa- 
tion about the new Swirl Clean and 
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Flv now. 
later: 


And he will. Wind, cold and glare on the slopes make for red, 


watery eyes back at the lodge. If he hasn’t got goggles, he should 
have Vasocon-A. Long-acting vasoconstrictor, decongestant, 
antihistamine combination. It relieves the burning, itching and 
watering of windblown eyes. Reduces conjunctival hyperemia 
in all minor eye irritations. Helps with contact lens insertion 
and removal, as well. Vasocon-A. It’s the only way to fly, 

Smith, Miller & Patch, Inc., New York 


CAUTION: Federal law prohibits dis- 
pensing without prescription. See 
package insert before prescribing. 

COMPOSITION; Naphazoline HCl 
0,05%; antazoline, 0.5%; boric acid, 
1.2%; sodium carbonate anhydrous; 
sodium chloride; phenylmercuric 
acetate (preservative) 0,002%. 

SIDE EFFECTS; Except for transi- 


tory stinging, side effects have rarely 
been encountered, 

CONTRAINDICATIONS: Should not 
be used by patients with narrow 
angle glaucoma, If irritation persists 
or increases, patient should be ad- 
vised to discontinue use and return 
to physician, 

SUPPLIED: 15 cc dropper-tip vials. 


Vasocon-A 


Smith, Miller & Patch, Inc., New York 
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COVELLI CRYOEXTR m . 
na i 
FOR CATARACTS 


Now available.. . 
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ONCE YOU GRASP THE LENS, AT NO TIME DOES THE IRIS OR ANY OTHER TISSUE ADHERE TO THE 
PROBE, EVEN WHEN THERE IS DIRECT CONTACT!. THIS EXCEPTIONAL ADVANTAGE IS DUE TO 
ITS SPECIALLY DESIGNED TIP. 


OTHER IMPORTANT ADVANTAGES 


Thin tip (2.75 mm.) with special shape for better visibility. 
Light weight (11 g.) Just like your ball sen. 

Heat - resistant, so it can be autoclaved rspeatedly. 

Durable, it can be used a great numbe: of times. 
Rechargeable, uses gas ""FREON" 12; commercially availatle. 


Low price. 


I. : Covelli B. Am. J. Ophth., 69:3, 197C 
Presented at the VII Pan-Am. Congr. Ophth., Bogota, 1971 


*Reg'd Trademark E. I. DuPont 


! F. D. Gillespie, M. D. Mame | 


| 1205 Market Street Address 
i Parkersburg, West Virginia. 
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I ADDITIONAL LITERATURE 





NEWEST, FASTEST 


THE TOPCON SYSTEM 


TRC-F3 (3FPS) RETINAL CAMERA 


Like the TRC-F1, the Model F3 is a superior instrument, ideal for obtaining distinct 
35 mm color or black & white photographs of the anterior ocular structures and 
fundus. 


The TRC-F3 features direct observation 
Sens a during fluorescein angiography with an 
f expanded recycling capacity of THREE 
FRAMES PER SECOND, making it the 
fastest and most compact fundus camera in 
the world. 
A wide range of accessories includes 
Polaroid® camera attachment, bulk film 
magazine,. stereo and magnifying attach- 
ments and motor drive. 


For complete details and specifications con 
tact your TOPCON representative or write 

















N INSTRUMENT CORPORATION OF AMERICA 
170 FIFTH AVENUE 

NEW YORK, N. Y. 10010 

(212) 924-6366 


' This is one of over 26,000 `. 
ophthalmic instruments we supply.. 





With that many to choose from, chances are we've got the one you want. 


Whether you re looking for one item like the Haag- from 357 leading manufacturers the world over. 
Streit 3-mirror Goneoscope pictured above, or If you don't already have a copy of our price list, 
everything you need to equip an entire ofize, you let us send you one today. And while we're at it, let 
can rely on us for convenient, one-source service. us tell you about our detailed office planning service 
Because whatever the instrument, if ophtralmolo- designed exclusively for ophthalmologists— an extra 


gists use it, we supply it. Over 26,000 items in all, service “hat's yours with our compliments. 
PARSONS OPTICAL LABORATORIES 
441 SUTTER STREET, SAN FRANCISCO, CALIF. 94108 e 


A DIVISION OF 
OSTERTAG OPTICAL SERVICE, INC. 
EXECUTIVE OFFICES: 3851 WASHINGTON ZVE., ST. LOUIS, MO. 63103 
ST.LOUIS, MO. CLAYTON. MO. KIRKWOOD. MO. RICHMOND HEIGHTS. MO. OVERLAND. MO. COLUMBIA, MO. KANSAS CITY, MO. 


JEFFERSON CITY. MO OKLAHOMA CITY, OKLA. .TULS4.OKLA. ALTON, ILL. LOUISVILLE, KY. BURLINGTON. IA. OMAHA, NEB. 
JACKSONVILLE, TEXAS SAN FRANCISCO, CALIF. PAL@ ALTO, CALIF. SAN JOSE, CALIF. 6AN MATEO, CALIF. SAN RAFAEL, CALIF. 
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Conventional methods of fitting contact ler 
SOFLENS Contact Lenses (pelymacon), For a detaile 
of the fitting technique, refer tc ENS Fitting 
of which are available from: SOFLENS Division, E 
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DESCRIPTION: The SOFLENS Contact Lens (polymacor) s a hemi- 


spherical shell of approximately 13mm chord diamete and 0.1 
to 1.0mm thickness. It consists of 61.4% poly (2-hydroxyethyl 
methacrylate) and 38.6% water by weight when immersed in 
normal saline. The SOFLENS Care Kit is a package re uired for 
an asepticizing, cleaning, and storage consisting of the 
OllOWIDg: 


SOFLENS Carrying Case Cat. #140301 
SOFLENS Aseptor-Patient Unit Cat. #140302 
SOFLENS Squeeze Bottle Cat. 22140304 
SOFLENS Salt Tablets Cat. 22140305 


SOFLENS Patient Instruction Book Cat. #140300-100 


ACTIONS: The SOFLENS Contact Lens (polymacon) abscvbs water 
to 38.6% of its dry weight when equilibrated in normal saline 
solution. In its hydrated state a SOFLENS Contact Lens (pelymacon) 
becomes soft and pliable. When placed on the human cornea the 
hydrated SOFLENS Centact Lens (polymacon) acts as a -efracting 
medium to compensate spherical ametropias. The marerial has 
a refractive index of 1.43 and the lens has a visible lizht trans- 
mittance greater than 97%. 


INDICATIONS: SOFLENS Contact Lenses (polymacon) are indicated 
for the correction of visual acuity in persons with ror-diseased 
eyes who have spherical ametropias; refractive astigmatism of 
1.50 diopters or less and/or corneal astigmatism of 2.0% diopters 
or less. 


CONTRAINDICATIONS. SOFLENS Contact Lenses (polymacon) are 
contraindicated by the presence of any of the following conditions. 
(1) Acute and subacute inflammations of the anterior segment of 
the eye. (2) Any eye disease which affects the cornes or con- 
junctiva. (3) Insufficiency of lacrimal secretion. (4) Cormeal hypo- 
esthesia. (5) Any systemic disease which may affect the eye or be 
exaggerated by weering contact lenses. (6) Early ‘tages of 
pregnancy. 


WARNINGS: Medicants and Eye Drops—SOFLENS Con act Lens 
(polymacon) must be stored ONLY in normal saline so ution. No 
ophthalmic solutions or medicants, including convent onal con- 
tact lens solutions, can be used by SOFLENS Contact Lens (poly- 
macon) wearers prior to or while the lens is in place or the eye. 
Also, no solutions, including conventional contact lens solutions, 
other than normal sa ine may be used on SOFLENS wher the lens 
is off the eye. 

Abrasions and Infections—lIf the lenses become less confortable 
to the wearer than when they were first placed on tie wearer's 
corneas, this may indicate the presence of a foreign hody. The 
lens should be removed immediately and the patient -xamined. 
If any eye abrasion, ulceration, irritation or infection i: present, 
a physician should be consulted immediately. 

Wearing Restrictions —SOFLENS Contact Lenses (polymacen) should 
be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. 

Visual Blurring—When visua! blurring occurs the lens must be 
removed until the condition subsides. 

Lens Sanitation— Patients who would not or could not adhere to 
recommended daily sanitary care of SOFLENS Contart Lenses 
(polymacon) should not be provided with them. 
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S Contact Lenses (polymacof) 
saline solution. If left exposed to 
yecome brittle, and break readily. 
be soaked in normal saline solu- 
Ap $ old . 

S Contact Lenses (polymacon) 
| daily. One procedure does 
lecessary to remove mucus 

ASEPTICIZING with the SOFLENS 
i vn to prevent the growth of 
j)hylococcus aureus, Pseudomonas 


ses m St be boiled in their carrying case in a pan of 
UT 


giere—Hands n ust be washed, rinsed thoroughly, and dried 
a lint-free towel before handling the lenses. Cosmetics, 
s, and creams must not come in contact with the 


es are being worn, the eyes must be kept closed until the 
hair spray has settled. 
Fluorescein—Never use fluorescein while the patient is wearing 


— the lenses because the lenses wil! become discolored. Whenever 


fluorescein is used, flush the eyes with normal saline solution 
and wa't at least one hour before replacing the lenses. Too early 
replacement may allow the lenses to absorb residual fluorescein 
irreversibly. 


ADVERSE REACTIONS: Serious corneal damage may result from 
wearirg a lens which has been soaked in a conventional contact 
lens solution containing preservatives. Eye irritation may occur 
within a short time after putting on a hypertonic lens. Removal 
of the 'ens will relieve the irritation. Very rarely a lens may ad- 
here to an eye as a result of the patient sleeping with the lens 
on or wearing a hypotonic lens. If a lens adheres for any reason, 
apply normal saline and wait until the lens moves freely before 
remov ng it. Clinical studies indicate visual blurring is experi- 
enced by less than 596 of SOFLENS Contact Lens (polymacon) 
wearers. Rainbows or halos around objects or blurring of the 
vision may occur if the lenses are worn continuously for too long 
a time. Removal of the lenses and a rest period of at least one 
hour generally relieves these symptoms. Excessive tearing, un- 
usual eye secretions, and photophobia are not normal; if these 
symptoms occur, the patient should be examined to determine 
their cause. 


DOSAGE AND ADMINISTRATION: There may be a tendency for the 
patient to overwear the lenses initially. Therefore, the impor- 
tance »f adhering to the following initial daily wearing schedule 
should 5e stressed to the patient: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
1 3 1 3 1 3 
2 3 1 3 1 3 
3 4 1 4 1 4 
4 4 1 4 1 4 
5 6 1 6 1 4 
6 6 1 6 1 4 
7 8 1 8 
8 8 1 8 
9 8 1 8 
10 10 1 balance of the waking hours* 
11 12 1 balance of the waking hours* 
12 14 l balance of the waking hours* 


*Lenses should never be worn 24 hours a day. 

Care must be taken on the initial visit to assure that the patient 
is supolied with a SOFLENS Care Kit and fully understands all 
care amd handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health 
and compliance with instructions. = 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial con- 
taining sterile normal saline solution. The glass vial is marked 
with tie dioptric power (black for plus power lenses; red for 
minus) and the manufacturing lot number of the lens. To assure 
proper lens care and handling, each SOFLENS patient must be 
supplied with a complete SOFLENS Care Kit. . 


BAUSCH & LOMB W. . .- 


SOFLENS DIVISION i 


- since eye irritation may result. If hair spray is used while - 
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When fitting contact lenses: to guard 


against the risk of infection ( inherent in 
theuse of sodium fluorescein solutions, stain 

! eyes with sterile Fluor-I-Strip-A.T. 
wd No excess fluorescein to stain the 
« 9 patient's face or clothing...water- 
proof grip to prevent stain- 

ing of your fingers. Simply y- 
retract upper lid, apply dry orange V 






conjunctiva at the temporal side. For all these 
benefits: Specify Ayerst 


FLUOR-I-STRIP-A. T. 
(sodium fluorescein) 


STERILE OPHTHALMIC APPLICATORS. 





9 
Each applicator contains not less sorbate 80, boric acid, potassium 
than 1.0 mg. sodium fluorescein chloride, and sodium carbonate. [we 
—provided by precise impregna- Supplied: No. 1048—Boxes of 
tion with a solution of sodium 100 envelopes, each envelope - 
fluorescein and 0.5% chlorobu- —containing2firm sterile applica- AMET RR DM 
, tanol (chloral derivative), poly- — tors—one for each eye. New York, N.Y. 10017 7047 








» Composition: 


Inflamase 
*Prednisolone Sodium 

Phosphate .......... ovs oss 0.125% 
(Equivalent to Prednisclone 0.1%) 
Benzalkonium chloride ......... 0.01% 


In an aqueous buffered isotonic solu- 
tion containing disocium ethylenedia- 
minetetraacetate, mono and dibasic 
sodium phosphate, and sodium chloride. 

Inflamase Forte 
*Prednisolone Sodium Phosphate 1.0% 
(Equivalent to Prednisolone 0.8%) 
Benzalkonium chloride .......... 0.01% 

In an aqueous buff2red isotonic solu- 
tion containing disodium ethylenedia- 
minetetraacetate, mono and dibasic so- 
dium phosphate, and sodium chloride. 

Prednisolone Sodium Phasphate is a 
water soluble inorgenic ester of pred- 
nisolone. It is approximately 2,000 times 
as soluble in water at 25°C. as is 
hydrocortisone. 


*Licensed under patent 43,134,718. 

Indications: Inflamase and Inflamase 
Forte ophthalmic so utions may be used 
effectively in the fol owing conditions of 
the anterior segmert of the eye: super- 
ficial keratitis, including punctate 
epithelial lesions (Tnygeson type), phlyc- 
tenular keratocon?unctivitis, and Sjo- 
gren's keratoconjunctivitis (with systemic 
steroids); deep keratitis, including inter- 
stitial or parenchymatous keratitis, acne 
rosacea, sclerosiag keratitis; herpes 
zoster opthalmicus (do not use in herpes 
simplex); non-puru ent conjunctivitis, in- 
cluding vernal, alergic, catarrhal; iri- 
docyclitis; acute iri.is; recurrent marginal 
ulceration, whether endogenous or due 
to atopic or contact allergies, or micro- 
bial allergy; corneal injuries, such as 
aseptic thermal, sadiation, or chemical 
burns and corneal injuries following sur- 
gery or the penetration of foreign bodies; 
lid allergy; and nen-purulent blepheritis, 
including catarrhal and allergic. 

Inflamase and Inflamase Forte oph- 
thalmic solutions have their principal 
effect on the anterior segment of the eye 
(cornea and the anterior uvea), with 
acute disorders esponding more favor- 
ably than chronic disorders. Inflamase 
Forte 196 solutien is recommended for 
moderate to sewere inflammations par- 
ticularly when rapid control is desired. 
In stubborn cases of anterior segment 
eye disease, s'stemic adrenocortical 
hormone therap* may be required. When 
the deeper ocular structures are involved, 
systemic therapy is necessary. 

Dosage: Initially, 1 cr 2 drops placed 
in conjunctival sac every hour during 
day and every Z hours during night until 
improvement occurs. Thereafter, 1 or 2 
drops 2 to 4 times daily. 

Contraindica'ions: Contraindicated in 
acute herpes simplex, ocular tubercu- 
losis, vaccinia. varicelia, and most other 
viral diseases of the cornea and con- 
junctiva; fungal diseases of the eye. 
Purulent conjunctivitis, purulent blepha- 
ritis, and infectious conditions are con- 
traindications 1o the use of steroids. 

Side Effects: Extended use of topical 
steroid therapy may cause increased 
intraocular pressure in certain individu- 
als. It is advisable that intraocular pres- 
sure be checked frequently. In those 
diseases Causing thinning of the cornea, 
perforation has been known to occur 
with the use »f topical steroids. bes 

Warning: |! irritation persists or devel- per 
ops, patient should be advised to dis- | 












Both are true solutions of just . 
Prednisolone Sodium Phosphate. +; 
Effective treatment for iritis, uveitis, 4 





D E j s d | A Sk 
continue use and consult prescribing : : ocular allergies and other f, p 
sa foe lind: ! fs |. inflammatory disorders. With % 
ow Supplied: 5 cc plastic squeeze | D E: s M el 
bottle with dropper tip. These products ee Inflamase, reduction of possible om 
are sterile when dropher tip and solu- MEEEEBEREROES steroid side effects. With Inlamase — 
tion, care s»ould be taken not to touch | Forte rapid control. 
the eyelids or surrounding area, or other | | ; ET { 
areas with the dropper tip of the bottle. SORS SM 


Keep bottle tightly closed when not in 
use. 
Store in cool place. Protect from light. 
Caution: Federal law prohibits dis- 
pensing wi hout prescription. 


Smith; Miller & Patch, Inc. 


401 Joyce Kilmer Avenue 
New Brunswick, N.J. 08902 . 
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* Inflamase 
for most inflammations. - 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


“IF YOU WERE THE PATIENT ....." 


HANDCRAFTED INSTRUMENTS MADE IN SWITZERLAND 
OF UNEQUALLED QUALITY. 


CAT #553, EISNER IRIS SPECULUM 
FOR CRYO-EXTRACTION WITHOUT ASSISTANCE 


GRIESHABER 





FREE CATALOGUE AVAILABLE 


ALFRED P. POLL, INC. 


TH= HOUSE OF QUALITY OPTICS 


40 WEST 55 STREET NEW YORK, NY 10019 





=< best friend 
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Younger Seamless Lenses are invisible true bifocals, 
not lenses with a “blended” power that may introduce undesirable 
lateral astigmatism. Vision through the distance portion is sharp and clear, through 
the center or laterally. The same is true of the reading area. 


Youngers are cosmetic lenses, not cure-alls. 


If the patient needs the three fields of a trifocal for efficient vision, however, even Younger 

Lenses won't help. In this case, prescribe the finest quality trifocal you can order. There is no 

substitute for trifocals when indicated, and the patient is entitled to the best you can provide. 
NO FITTING PROBLEMS, NO LAB PROBLEMS with Younger Seamless 


Lenses! Immediate service from most independent labs and 
` American Optical branches... in glass or hard resin! 


YOWNGEER R 


MANUFACTURING CO. 3788 S. BROADWAY PL. * LOS ANGELES, CAL. 90007 
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Aphakie lenses, like all cornmeal contact 
lenses, ean be satisfactorily fitted in a wide 
range of sizes, provided that the other vari- 
ables are adjusted accordingly. The smaller 
the diameter, the “looser” the leas, thus, for 
sufficiert adhesion, it must be made steeper, 
thinner and/or with a larger optical zone. 
Conversely, a large lens tends tc be “tight”; 
thus, tc avoid interference with tear inter- 
change, we can compensate by making it 
flatter, thicker, and/or with a smaller op- 
tical zcne, Occasionally, a large diameter 
lens may even require auxiliary venting, 
using apertures or channels. 

The practitioner accustomec to fitting 
conventional diameter lenses (9.) mm to 9.8 
mm) ean compensate for the extra weight 
of aphskie lenses in one of two ways: 

(1) Order base curves one-half diopter 
steeper than usual, all other specifications 
being tae same (except thickness). 

(2) Order diameters .4 mm to .6 mm 
larger shan usual, all other specifications 
being tae same (except thickness). 

Either way, the MINUS-CARRIER LEN- 
TICULAR LENS should be usec when deal- 
ing with a keyhole pupil and some upper lid 
cover, or with a low lower lil. The TP 
(TANGENTIAL PERIPHERY) LENS is 
preferred when the patient has a small, 
round pupil, especially in conjunction with 
a tight upper lid. 


180 ST. PAUL ST. 


CONTACT 
M zh Tos 


CONTACT LENSES AND 
THE APHAKIC PATIENT 


Part Æ Fitting Considerations 


Turning now to small lens fitting: Good 
results with aphakies depend on reducing 
lens weight to a minimum. This is best 
achieved with the MINUS-CARRIER LEN- 
TICULAR LENS made with a small (pref- 
erably 7.0 mm) anterior optical zone. The 
base curve should be 0.25 to 0.50 D. steeper 
tian usual for a small thin lens of the same 
diameter (see my monograph “Small, Thin 
Contact Lenses," page 4, table II). If the 
LENTICULAR LENS does not center prop- 
erly due to lid effects, then a TP (TAN- 
(ENTIAL PERIPHERY) LENS should be 
tried, made to the same specifications (ex- 
cept that the thickness will be about .10 mm 
oreater due to the tangential design). 

In eases of “against the rule” corneal 
astigmatism of more than 2.00 D., if proper 
centering is not attainable with spherical 
lenses, then inside toric lenses should be 
considered. In cases where the effective 
pupil size is too large for coverage by a 
LENTICULAR LENS, we can sometimes 
use a small SINGLE-CUT LENS made 
without peripheral curves (lens diameter = 
optical zone) so that the entire lens is opti- 
mally functional. It should always be borne 
in mind that small lenses must have more 
perfect centering than other types; other- 
wise, they cannot be used successfully. 


STANLEY GORDON, President 


Please send special introductory 
offer and literature. 


ROCHESTER, N. Y. 14604 


Phone 716-232-6878 * Cable CONTACTLENS, Roch., N. Y. 


e Ultra-Thin Metricon 
e Tangential Peripher” 


e Metricon 
e Spim-Vent 


e Astigmacon 
e Gordon Bifoca: 
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| Photochromic glass 


In recent years, photochromic glass lenses have become extremely popular. A 
review of this material's characteristics and ways of handling it seem appropriate 


at this time. 


Briefly, photochromic glasses are those 
glasses whose transmissions are changed 
by the increase or decrease of broad or 
narrow bands of light emission. In our 
industry, the most widely recognized glass 
is Photogray® glass made by Corning 
Glass Works. 

In Photogray glass, silver halides are 
buried within the glass. These halides 
darken when exposed to ultraviolet light. 
When the ultraviolet source is removed, 
the halides gradually fade and the glass 
returns to a lighter shade. 

Ultraviolet light is the only light trans- 
mission that causes the on-off effect. 
Photogray glass does not absorb infrared 
heat rays. In fact, infrared transmission 
(heat) somewhat inhibits the effect. When 
exposed to direct sunlight at 77°F., trans- 
mittance drops to 45%. When exposed to 
sunlight at 34°F., transmittance drops to 
34%. This is the reason why Photogray 
glass acts faster, and more completely, 
on cold sunny days than it does on hot 
sunny days. 

Before being exposed to ultraviolet, 
Photogray lenses have a slightly greenish 
hue. After exposure — and removal from 


the exposure—Photogray lenses return to 


a pinkish color (similar to our Cruxite® AX 
lenses). Transmission is about 85%. 
That is why a new prescription lens 


does not match a lens which has under- 
gone several exposures. And why we rec- 
ommend pre-exposure to sunlight, or 
other ultraviolet source, before giving a 
replacement lens to the patient. Exposing 
the lens several times usually produces 
an excellent match. 


Photogray lenses do not darken appre- 
ciably when worn while driving. The auto- 
mobile windshield and windows cut out 
most of the ultraviolet rays in the area 
where Photogray is activated. 


Photogray lenses can be heat treated 
on standard machines, provided the 
proper time/temperature tables are used. 
But they will not activate completely 
unless you closely follow the tables. Re- 
ducing the heat and time below the rec- 
ommended limits may curtail the activity 
of the glass. 


We have had some success with col- 
ored metallic oxide vacuum coatings 
(Ultracoat) on the rear surface. This 
slightly reduces the range of activation 
but provides a darker lens to start with. 


Photogray lenses cannot be fused and 
fused bifocals are not available. However, 
this shouldn't cause problems because 
the one-piece Executive? bifocal lens — 
with all its innate advantages- is available 
in Photogray. 
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Optical Products Division Southbridge, Mass. 01550 


are VOUT 
ontact lens 


əatients afraid 
©) you, doctor? 





How about those who lose a lens and never 
report it to you? Or those who go back to 
eyeglasses without consulting you? Maybe 
they simply quit wearing contacts; or maybe 
they'll go to another specialist for a replace- 
ment after a loss. 


Either way you both lose. They lose time, 
money and the benefits that contacts could - 
have given them. You lose a contact lens 
patient—maybe even the entire patient. The 
inconvenience and expense of replacing lost 
lenses are two things your patients dont 
have to put up with. 


RLI can prevent these unknowns from hap- 
pening to either one of you. We'll be happy 
to supply you with complete details. Your 
patients need never be afraid of returning 
to you for a replacement lens again. Let us 
prove it! Contact RLI today. 7 


REPLACEMENT LENS, INC. » . e` 


804 Lehmann Building « Peoria, Illinois 61602 R E 
Telephone 309/676-0581 Li 
“The company that cares about continuing eye care” 


We now insure ALL soft contaet lense. 





AMERICAN JOURNAL OF OPHTHALMOLOGY 


MARTINEZ DISPOSABLE 
CORNEAL TREPHINE 
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An extremely sharp corneal trephine having 
the following outstanding features. 


* Blade penetrates to 1.5mm at which point 
a stop prevents further penetration. 


* All Stainless steel. 
* Seven sizes: 6, 6.5, 7, 7.5, 8, 8.5 and 9mm. 
Each $7.50 


storz 
wrgucal Systramealy 


STORZ INSTRUMENT COMPANY, 3365 Tree Court Industrial Bivd., St. Louis, Mo. 63122 


New York Showroom: 629 Park Avenue 
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THE TISSUE-FRIENDLY 


SUPRAMID EXTRA" 


SUTURE. Polyfilament but neither braided nor twisted. New cable- 
type construction with several strands enclosed in a perfectly 
smooth cover of the same material, gives great pliability and su- 
perio: strength. Strong as steel wire, handles as silk. No stitch 
irritaton, no growth cf tissue into suture. Sizes 10-0 to 8. 


SPECIAL NEEDLES: Our CT needle for cataracts (wire size 0.30mm, 
length 9mm), CA needle for corneal work (wire size 0.30mm, 
lengta 6mm), and EX needle for special keratoplasties (wire size 
0.2mn, length 5mm), a flattened reverse cutting needle to prevent 
“leaking wounds," ecual to the smallest hand made eyedeneedles 


No. 82F, and finally the smallest spatula needle on the market, length 5 milli- 
meters, wire size 0.2mm, double armed w th 10-0, 9-0 and 8-0 black Supramid 
Extra. Code Nos. 2SC-100, 2SC-90 and 2SC-80. 





A NEW PRODUCT: Implants—Sleeves (Tubes) for preventing adhesions in Eye Muscle Sur- 
gery. Method development by Edward A. Dunlap, M.D. Reference: Dunlap, Edward A.: Plastic 
Implants in Muscle Surgery, Archives of Ophthalmology, 80: 249-257, August 1968. 


TUBING. *Fully inert because it s made of the same material as the suture; 
* Thinnest walls of any surgical tubing, fully transparent and can be repeatedly autoclaved; 
* Most economical. It is in your nterest to compare prices and quality. 


FOIL. Excellent results with our suture created the demand for Foil for plastic and reconstruc- 
tive surgery in such cases as orbital fractures, lid reconstruction, etc. Foil is chemically identi- 
cal with the sutures, thus just as inert when buried in the tissue. 


Available in thickness from 0.05mm to 2.00mm, in sheets 15 x 20cm. 


Can be steam-autoclaved, cut to size, and carved to shapes and forms. 


References: Merrill J. Reeh and James K. Tsujimura: Early Detection and Treatment of Blow- 
out Fractures of the Orbit, Am. Journal of Ophthclmology, 62: 79-82, 1966. Callahan, Alston: 
Reconstructive Surgery of the Eyelids and Ocular Adnexa. Aesculapius Publishing Co., Bir- 
mingham, Alabama, 1966. Gbis, Paul: Lid Reconstruction and Lifting with Fenestrated Supra- 
mid Supports. Klin. Monatsb . Augenh., 112, 3, 1947. J. Barraquer—Z. Cuellar-Montoya: Kerat- 
oplasty: Superficial and Deep Corneal Sutures, Annal of Ophthalmology, 1:34-38, 1969. 
Mustarde, John C.; Jones, Lester T. and Callahan, Alston: Ophthalmic Plastic Surgery Up-To- 
Date. Aesculapius Publishing Co., Birmingham, Alabama, 1970. 


INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST 


Sole importer for USA, Canada, Mexico: e 


S. JACKSON, INC. 


4815 Rugby Avenue, Washington, D.C. 20014 60 Eastern Avenue, Brampton, Ontario, Canada 


@U.S. and Canadian Trade Marks Registered. 


* Its been helping to save sight for a long time 





And DIAMOX does not interfere with other forms of glaucoma therapy which influence the 
outflow mechanism. In fact, a complementary effect may be obtained when DIAMOX is used in 


conjunction with miotics. 


Treatment with DIAMOX may retard progress of glaucoma by reducing secretion of 
aqueous humor and thus intraocular pressure. With DIAMOX SEQUELS, acetazolamide is slowly 
released, and concentrations peak at 8 to 12 hours. A single dose may provide a therapeutic 
effect for as long as 18 to 24 hours. It is thus possible to maintain the inhibitory effect on 
aqueous humor formation with a twice-daily regimen...an important consideration for the 


patient's rest and for minimization of side effects. DIAMOX^ 


rontraindications—Situations in which sodium and/or potassium serum 
evels are depressed, in kidney and liver disease or dysfunction, supra- 
enal gland failure and hyperchloremic acidosis. Long-term administration 
s contraindicated in chronic noncongestive angle closure glaucoma. 
Varning—Although teratogenic and embryocidal effects demonstrated in 
tice at more than ten times the equivalent therapeutic doses have not 
een evidegced ig humans, DIAMOX Acetazolamide should not be used in 
regnancy, especially during the first trimester, unless the expected 
enefits outweigh these potential adverse effects. 
recautions—Increasing the dose may increase drowsiness and paresthe- 


ACETAZOLAMIDE 
SEQUELS” 500 mg 


Sustained Release Capsules 


sia and decrease diuresis. Reactions common to sulfonamides may occur: 

fever, rash, crystalluria, renal calculus, bone marrow depression, throm- 

bocytopenic purpura, hemolytic anemia, leukopenia, pancytopenia, 

EIN If such occur, discontinue drug and institute appropriate 
erapy. 


Side Effects—During short-term therapy: paresthesias, loss of appetite, 
polyuria, drowsiness, confusion. In long-term therapy an acidotic state 
may supervene. Transient myopia has been reported. Other occasional re- 
actions: urticaria, melena, hematuria, glycosuria, hepatic insufficiency, 
flaccid paralysis, convulsions. . =e 354-1 


3 eT» LEDERLE LABORATORIES, A Division of American Cvanamid Comnanv Pearl River Naw Vark 1006& 


ew odern materials and design techniques have made this camera more 
versatile and easier to use than older types, and lowered the cost as well. 
The Olympus Fundus Camera from Mentor is light, compact, balanced 
— ideal for office diagnosis and records. No additional apparatus is 
required for very sharp, evenly illumin:ted photograph; — regardless 
of patient or camera movement. 
Trigger, lens selection, and fine focusing are controlled by 
one hand while you view the area of interest through a bright, 
clear viewing system. Diopter settings "ange from +16 to —22 
(making external photographs possible’ including +4 of fine 
focus. Newly developed objective optics completely eliminate 
spurious light reflections and produce excellent color records — 40 on 
a standard 20-exposure roll. 
There is nothing like the Olympus F indus Camera f-om Mentor and there is nothing like its 
price: $985 complete. Write for full information. Menter Division, Codman & Shurtleff, Inc., 


Randolph, Mass. 02368. C 
odman Mentor 
DIVISION 






Fundus 
photography 
has come ' 
along way. 








© 1971 Codman & Shurtleff, Inc. 
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MURO 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 







VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


simplifies gonioscopy in 
upright and recumbent 
positions 


Reduces fluid spillage 


Helps maintain a tight 
lens fit 


Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 144 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 + 479-2680 


Now DOCUTRON® ` 


offers you visual fields 


...whenever ycu want 
...as often as ycu want 
without your being there 








: 
If 
iz 
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U.S. Patent Nos. 3,288,546 
and 3,421,498 


The Ocutron® Visual Field Tester, developed by a leading ophthal- 
mologist, is a highly precise electronic instrument that automatically 
examines the visual field and records it permanently on the standard 
chart that you ar» accustomed to using and interpreting. 


Without the presence of doctor or nurse, the patient tests himself by || 
push-button response to stimuli of standard light targets as they appear ; 
within the white hemisphere. This response is electrically registered I 


on the chart. 


as easily and quickly tested as a s mple normal field. 


Background may be lighted or not, as desired, for light or dark adapted 
fields. Built-in check on patient f xation and patient reliability. 


Particularly suitable for high volume performance. Simple enough for 
screening. Accurate enough for definitive, repeatable field study. 


E> Difficult and time-consuming fields like the above glaucoma field are 


For further information write for new literature 
cr contact your ophthalmic distributor. 


OCUTRON COMPANY 


i 
22500 South Woodland Road [] 





Cleveland, Ohio 44122 
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FROM "HOVOCO" ... where leadership and experience work for you 


FIELD EQUIPMENT 


Swiss Made Non-Recording Perimeter. 
Extremely compact, with an arc radius 
of 15 meter extending 90? on either side 
of the fixation target. The arc is engraved 
at 15" intervals to aid squint measure- 
ment, and there are click-stops every 15? 
as the arc is turned. The comfortable chin 
rest is adjustable, and simple to operate. 












Haas Retractable Wand-new and im- 
proved for more accurate fields. Any 
spherical target of 5mm or less in diam- 
eter can be drawn back into the wand 
through use of a sliding sleeve. Flocked 
finish blends with background to elimi- 
nate wand “stimulus.” 


A True One-Meter Tangent Screen, of top 
quality felt, hand stitched at 5° intervals 
to 25°. Available on cork board mount or 
pull-down roller. 


JH. O. V. Optical Co., Jue. 


A subsidiary of The House of Vision, Inc. 
137 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 60602— Phone: (312) 346-0755 





SALES AND SERVICE CENTERS: LOS ANGELES, CALIFORNIA NEW YORK, NEW YORK 
CINCINNATI, OHIO MILWAUKEE, WISCONSIN PITTSBURGH, PENNSYLVANIA 
DENVER, COLORADO MINNEAPOLIS, MINNESOTA SAN FRANCISCO, CALIFORNIA 
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have all these features ;.. 
been included in one Ai 
Ophthalmoscope.  —»- 
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NEVER BEFORE... 









Check them: 
C] Better view of macula with less reflection. [] Eyepieces incorporating any lens cosrec- 
i l et tions to suit the observer's prescription may 
[] Stereoscopic observation arouad opacities easily be inserted and removed. 
in the transparent media. 
i : [] Unusually large mirror attachment enables 
[] Maximum stereopsis at all tim»s commen- a second observer to view stereoscopically 
surate with the size of the pupil. from either side of the primary observer. 
[] Now, after many years of research, one in- | Headband is designed for comfort. Weight 
strument!!! affords the best eatures for of the instrument is distributed over a large 
routine indirect ophthalmosccoy with the portion of any head to minimize the dis- 
possibility of binocular viewing through pu- comfort of wearing an instrument on the 
pils as small as 1.5 mm. head for a prolonged period. 
[] Better illumination for viewinc the fundus [1 All optical elements are completely en- 
periphery. closed and dust free. 
O Adjustable diaphragms in the eyepieces — [^ Lamp alignment knobs to focus filament are 
insure easy and exact alignment of the conveniently located outside the instru- 
ophthalmoscope both verticaly and hori- ments. 


zontally to prevent diplopia. 
C Intensity of illumination is continuously ad- 


O A special optical system minimizes light loss justable with a rheostat on the headband. 
and conducts most of the axailable light 
into the pupil. C Lamp housing is specifically designed to 
i remain cool. Even after prolonged use it is 
[| Built-in infrared filter prevents unnecessary not hot to the touch; there is a minimum of 
heating of fundus tissues anc makes ex- heat transmitted to the doctor's forehead. 
amination far more comfortzble for the 
patient. C Filter is available for fluorescein study. 


M.D. and others at the Retina Foundation, Boston. 
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MEDICAL INSTRUMENT RESEARCH ASSOCIATES INC. 
150 CAUSEWFY STREET, BOSTON, MASS. 02114 * TEL. 617/523-5031 


A 
[1 Please send S P Ophthalmoscope 28-700 complete with all standard accessories @ $545. 


Send descriptive [] Light Coaculator MF1000 O Transilluminator with Gonioscopy 
literatere on: [] Implants fer Retinal Detachment Surgery and Goniotomy Lenses 

[] S P Ophthalmoscope Stand OS-150 [] Low Vacuum Diagnostic and 

[] Transistor Diathermy TR2000 Surgical Contact Lenses 


Title 





TET MERERETUR ee ER RED NNI ROREM. iae 
Hospital or Clinic 
Address 








1. Designed by O. Pomerantzeff, D. Eng., C. L. Schepens, 





horopter 


Power range sphs. —200 to 4-25 75D cyls. —875D 

Corneal vertex distances from 12 mm to 24 mm determined with accuracy 
Vertical height adjustment and independent P. D. adjustment 
Interchangeable cross cylinders 

Lenses anti-reflection coated and corrected curves 

Pilot lamp activated by forehead rest to ensure correct corneal distance 
Polarised filters for balancing test 

Angled tilt device for reading position 

Illuminated and magnified reading scales 

Two-piece reading rod with magnetic holder - 4 near-vision test cards 
Hermetically sealed against dust and humidity 

Counterbalanced self-levelling suspension arm 





Rodenstoc 


PARSONS 
Optical Laboratories 


441 Sutter Street 














ALFRED P. 


POLL, INC. 


40 West 55th Street 


, OSTEHTAG 


Optical Service, Inc. 


3851 Washington Boulevard 
St. Louis, Missouri 631 


















56 


AMERICAN 


Up to twice as much coverage ef 
the retina as any other fundus 
camera offers — that’s just ore 
advantage of the unique Nikan 
Retinapan-45 Table Fundus 
Camera. 

Simple to operate and pre- 
ducing photographic images »f 
startling clarity, this new camesa 
is ideal for hospital investigation. 
Opthalmologists can also mabe 
excellent use of it in their own 
offices. 

An integral electronic flash 
system provides high-intensity 


OURNAL OF ( 


light with uniform edge-to-edge 
brightness. Fluorescent photog- 
raphy is made more effective than 
ever before. And you can switch 
over instantly from manual or 
motorized 35mm photography to 
314 x 44 Polamoid®. 

For information, or a free dem- 
onstration, write or call: Nikon, 
Inc., a subsidiary of Ehrenreich 
Photo-Optical Industries, 623 
Stewart Avenue, Garden City, 
N.Y. 11530, (516) 248-5200. (In 
Canada, Angloshoto Ltd., E aH 
Ont.) oll 


Nikon announces a 
50% increase. 
in fringe benefits. 


PHTHALMOLOGY 


Nikon Retinapon 45 
Table Fundus Comera 





Occupational Vision Studies Much of the upholsterer's work utilizes his near 
(From Study #27, Volume II, and intermediate vision, often in awkward posi 


Guide to Occupational tions. Because of the nature of his work and the 
and Other Visual Needs) conditions under which he performs his tasks, 
the upholsterer often will require larger-than- 
U h l t normal segs if he is a presbyope. 

p O S erer Details of the upholsterer's vision needs are 
fully outlined in the study referred to at left and 
many of his tasks are illustrated with photos. 
There are forty-seven other occupations as 
painstakingly covered in the loose-leaf volume 
It belongs on every refractionist's desk asa 
working guide to vision needs of many vocations 

To help the refractionist specify the proper 
multifocal form for any vocation, Vision-Ease 
manufactures over thirty different styles and 
sizes of multifocal segments, many in abserp- 
tive tints. Your full-service Vision-Ease distrib- 

THE VISION-EASE CORPORATION utor can advise you as to availabilities. Check 
St Cloud, Minnesota 56301 him the next time you have a multifocal problem 





Vision-Ease has a one-quality line . . . the finest. 
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DMV Contact Lens Remover 





ACTUAL SIZE 


The NO STRETZH Method of Contact Lens Removal 


So simple, so far superior to the manual method of stretching the eyelids, 
that every one of your patients should use this procedure for removing 
contact lenses. Just the wetting of the cup and a gentle touch to the lens 
does it. Complete with carrying case, as sFown. 


Colors: Yelow, Pink, White, Avocado and Aqua 


Available from your contcct lens laboratory 





OVERSEAS OUTLET: 
Willi Ctt 
Kontaklinsen 
Stauffacherstrasse 5 


8004 Zurich, Switzerland 


DMV Contact Lens Company 


BOX 2829 ZANESVILLE, OHIO 43701 
PHONE: (614) 452-4787 


L^ New AO Slit Lamp 
lets you choose 
the viewing angle 

you prefer. 






- s ; Se 
— = | 
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, Š 
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The AO Slit Lamp offers you a choice 
of inclined or horizontal eyetubes. 
Coated optics are parfocal and 
parcentered for maximum definition, 
resolution and.depth of focus. Slit 
controls are conveniently located 
on both sides of the instrument for 
right- or left-hand use. The new 
base control is fully adjustable 

and includes a large knurled 

knob for vertical adjustment, 
easy-action joy stick for complete 
horizontal adjustment, and a unique 
locking/release mechanism that 
maintains critical alignment 
when final positioning 
is reached. The base 
rides on a ball-bearing 
suspension so that all 
movement is precise 
and smooth. 

Your authorized AO 
Instrument distributor 
or AO representative 
can demonstrate al] 
these features and many more. 
Or, write for our new color brochure. 


(AMERICAN OPTICAL 


CORPORATION 
BUFFALO, NEW YORK 14215 
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MORE THAN JUST A 
NEW NAME... 


UNIVERSAL OPHTHALMIC 
LABORATORIES, INC. 


HOUSTON — DALLAS — SAN ANTONIO 





A southwestern organization ready to serve you, wherever 
you are, whatever your need: are . 


UNIVERSAL OPHTHALMIC INSTRUMENTS 


All the major rames in instruments and accessories, backed 
by an excellent service 


UNIVERSAL OPHTHALMIC PRODUCTS, INC. 
Manufacturers cf UNIKAT, temporary cataract glasses, 
and the world -enown WAFER PRISM 

UNIVERSAL CCNTACT LENS CO. 


Complete, modern production facilities enables us to offer 
you the best lenses and the best service on all-your contact 
lens needs 


7 UNIVERSAL 
((U®) OPHTHALMIC __ . POST OFFICE BOX 3144 
SS Ly LABORATORIES, INC. HOUSTON, TEXAS 77001 





a T. 

, + All you do is set the temperature you want on the Mentor* 
Cautery variable temperature control. From then on, when 
you touch the finger switch, that's the temperature you get. . . 

* — everytime. 
And it cleans itself. Just elevate the tip and a higher tempera- 
ture vaporizes any debris. Back in the normal cauterizing 
position, it returns to the pre-set temperature — instantly, exactly. 






For more information please write Mentor Division, Codman & Shurtleff, 
Inc., Randolph, Massachusetts 02368. 


.. Codman Mentor 


What 
vou set 


is what 
you get. 


—.. The shape of the 


The shape of the future often 
presents itself in an idea o' startling 
simplicity. Hoskin Forceps 
combine clinical and engineering 
innovation to achieve a unique 
method of minute holding. The 
simple rounded contours of the tip 
grip firmly and yet with minimum 
trauma. We really mean minimum 
trauma. The arms of the forceps 
are balanced and spaced with 
mathematizal precision so that the 
tips never cross, never werp and 
are never forced apart, nc matter 
what pressure is applied. And this 
shape of the future is yours, today! 




















L 


future...... 





There is a choice of four tip sizes, miniaturised micro, micro, fine 
and fixation, each of which are ideally suited to the tasks they 
perform in conventional or microsurgery. The range is enhanced 
by a special matt anti-reflex finish which is ideal when used 
under intense directional illumination. 

A range of shapes with skeleton and solid grips is provided to 
meet every surgeon's preference. 





KEELER OPTICAL PRODUCTS INC. 


456 Parkway,Lawrence Park Industrial Area. Broomall, Pa. 19008. 
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7-year-old boy with severe gunpowder b: rns on both corneas, 
treated 24 hours with lactated Ringer’s se lution administered v à 
medi-FLOW device. Right, two weeks aft=r patient discharged. 


S Ce va m 
T meri: FLOW 











For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


cu 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


INC. 


Maia Office Branch Office 
Allied Arts Buildings 2010 Tate Springs Road 


REGISTERED OPTICLANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 





~x ' 
medi-FLOW. : 
battle-proved in Viet Nam* ... now 


amplifying the armamentarium of 
civilian ophthalmology. 


The medi-FLOW device delivers 
controlled medication to the cornea 
and conjunctiva either rapidly or 
slowly, as you desire. 


It is a uniquely designed clear plastic 
scleral lens with a polyethylene tube 
and Luer-lock adaptor for attaching 
either a syringe or I.V. set. The lens 
incidentally protects the cornea from 
eyelid trauma, reduces discomfort 
rapidly, and aids in the prevention of 
symblepharon formation—all outstand- 
ingly valuable assets of medi-FLOW. 


FLOW PHARMACEUTICALS, INC. 


(415) 329-0970 
936 Commercial Street 


Palo Alto, CA. 94303 
*JAMA 214:5 (Nov. 2, 1970), 835-6 


NEW ORLEANS ACADEMY 
OF OPHTHALMOLOGY 


Announces its Twenty First Annual 
Symposium 


CONTACT LENSES 


An In Depth Symposium Concerning Con- 
tact Lenses—‘‘Hard’’, “Soft” and Scleral 
—Their Legal, Medical and Cosmetic Ap- 
plications. 


April 9-14, 1972—Roosevelt Hotel, New Orleans 


Guest Speakers 
Chester J. Black, M.D. Elmhurst, Illinois 


Jorge N. Buxton, M.D. New York City, N.Y. 
Herbert L. Gould, M.D. White Plains, N.Y. 
G. Peter Halberg, M.D. New York City, N.Y. 
Herbert E. Kaufman, M.D. Gainesville, Florida 
lan A. Mackie London, W.I. 

Perry Rosenthal, M.D. Brookline, Mass. 
Whitney G. Sampson, M.D. Houston, Texas 


Registration Fee 
$175.00 For Practicing Ophthalmologists 
75.00 For Residents Outside Louisiana 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
515 Audubon Bldg., 931 Canal St. 
New Orleans, Louisiana 70112 
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| 
BAHAMAS IN MARCH 


GEORGIA SOCIETY OF OPHTHALMOLOGY 
ANNUAL MEETING 
| PRESENTS 
| COMPLICATIONS OF CATARACT 
SURGERY 
SPEAKERS: J. DONALD GASS, M.D. 
DAVID PATON, M.D. 
KINGS INN, FREEPORT, 
GRAND BAHAMA ISLAND, BAHAMAS 
MARCH 16-19, 1972 


Make reservations with Kings Inn 
to enjoy gaming in the traditional 
style, golf with complimentary 
green fees, international bazaar. 
swimming and skin diving. For ad- 
ditional information contact Mrs. 
Talitha Russell, Exec. Sec., P. O. 
Box 655, McDonough, Georgia 
30253. 


REGISTRATION FEE—$75.00 





for your contact lens patients—when 
yQu insist they use AR-EX the 
only truly hypo-allergenic eye make- 
up. 


Prescribe "AR-EX" and increase pa- 
tient acceptance of contact lenses by 
helping to eliminate irritation caused 
‘by ordinary eye make-up. 


AR-EX Hypo-allergenic Eye Make-up 
is completely free of perfume, lano- 
lin, soap, gums, bismuth compounds 
and nylon or rayon floc. 


:]138 (91: 
Refracting Equipment 








The only truly Hypo-allergenic Eye 
Make-up. 
AR-EX Mascara—Roll-on and Cake 


AR-EX Eye Shadow—Stick and 
Brush-on 


AR-EX Eye Pencil and Cake Eyeliner 
AR-EX Brush-on Eye Brow 
AR-EX Eye Make-up Remover Pads 


NO OTHER EYE MAKE-UP CAN BE 
PRESCRIBED WITH CONFIDENCE FOR 
THE SAFETY AND COMFORT OF 
YOUR CONTACT LENS PATIENTS. 









Don't Throw Your 
Equipment Away 
BELROSE—Pays 
Top $ For Your 
Equipment 


Don't Throw Your 
Equipment Away 
BELROSE—Pays 
Top $ For Your 
Equipment 






Send for folders for patients. 












We Buy, Sell, and trade all usable equipment. 
We repair all Optical Instruments. 
Send for free P.D. ruler 


Hypo-allergenic 
Cosmetics 





Belrose Refracting Equipment Co. 
3923 North Ave. 

Chicago Ill. 60647 

772-7500-7501 


AR-EX PRODUCTS. CO. 
1036 W. Van Buren St., Chicago, III. 60607 









Ios» 
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A new standard of excellence: 


the world renowned 


ophthalmological instruments 
of aus JENA. 


aus JENA the nstruments that are considered the standard 
by which others are measured. Now, under an exclusive agreement between 
International Micro-Optics aad Jenoptik Jena G.m.».H., GDR-69 JENA, Carl Zeiss Strasse i; 
aus JENA instruments are available throughout the United States. 
The slit lamp and light ccazulator shown here are only representative of the complete 
line of instruments. For further information, write or call today. 


Model 69 Slit Lamp 

A widely accepted design has been evolved to produce an 
instrument of exceptional efficiency and operating ease. 
The microscope and slit lamp may be swung around a 
common vertical axis. Five different magaifications are 
changed quickly and conveniently. Hrub-lens and ap- 
planation tonometer may be fitted. New 'eatures make 
the Model 69 Routine Slit Lamp a more efficient and 
comfortable instrument for physician anc patient alike. 
Brightness has been increased. Slit wedth is easily 
varied, the slit image may be rotated, amd the vertical 
slit may De shortened to a point. The ent re instrument 
is more compact and cooler operating. Ml instruments 
have been simplified. 





Model 5000 Light Coagulator 

Here is a highly refined instrument for light coagulation 
surgery offering optics similar to those of large binocular 
and reflex-free ophthalmoscopes. The Model 5000 Light 
Coagulator has a 30° diameter reflex-free field of view. 
It facilitates the stereoscopic spotting and observation 
of defective retinal areas, and the coagulation of lesions 
between 1° to 10° in diameter by means of an intense 
x2non flash. An attachment permits coagulation in the 
anterior section of the eye. For retinal photography, the 
fash provides edge-to-edge illumination without co- 
agulation. 


For complete informaticn, write or call: 


(b International Micro-Optics 


5H Daniel Road, Fairfield, N. .. 07006 (201) 227-6500 
(West Coast)—2560 Caminito LAPAZ, San Diego, Calif. 92037 


Exclusive U.S. Distributors AISNEN JENOPTIK JENA G.m.b.H. 
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VISUAL FIELD CHARTS 


. are available without charge to authors who require them to illustrate their papers. 
Write to Miss Ila Schneider, Editorial Correspondent, American Journal of Oph- 
thalmology, 160 East Grand Avenue, Chicago, Illinois 60611. 


SUGGESTIONS TO AUTHORS 








For the preparation of manuscripts for 
American Journal of Ophthalmology 


THE AMERICAN JOURNAL or OPH- 
THALMOLOGY publishes original and 
timely contributions dealing with 


. clinical and basic ophthalmology. 
. Each article submitted is evaluated 
. by two or more referees and ac- 


cepted unchanged (rarely), re- 
turned for revision and subsequent 
editorial consideration, or rejected. 


. Acceptance is conditioned by such 


factors as the originality, signifi- 
cance and soundness of the contri- 
bution, the suitability of the subject 


. matter for THe JounNar, the care 


with which the manuscript has been 


. prepared and the amount of edi- 


torial effort required to prepare the 
manuscript for publication. 


Papers are accepted on the condi- 
tion that they have not been pub- 
lished or accepted for publication in 
any other journal, whether printed 
in English or any other language. A 
paper read before a society and 
published in the society's transac- 
tions will be considered for THE 
JovnNar if the society publication 
does not reach as wide an audience 


| as the contribution merits. The au- 


thor must indicate the time and 
place of the meeting and the name 
of the society publication. It is not 
possible to coordinate the date of 
publication of such papers in Tux 
JovmNar with that in the society 
publication. 


Authors will be advised promptly 
of receipt of their papers. There- 
after they will be advised within 30 
days of acceptance, rejection, or 
need for revision. Manuscripts 
which are accepted but require ex- 
cessive editorial correction or re- 
typing will be returned. Except for 
papers originating within 500 miles 
of Chicago, all manuscripts and re- 
lated correspondence should be 
transmitted by airmail. 


GALLEY PROOFS The senior author 
is provided with one set of galley 
proofs. The manuscript is not re- 
turned and the author must retain a 
copy for use in correcting the gal- 
leys. Alterations should be limited. 
Corrections should be marked on 
galleys with standard proof-reading 
symbols and should be placed both 
in the margin and in the body of 


American Journal of Ophthalmology 


the text. Proof-reading methods ame 
described in most editorial sty e 
books and in many dictionaries. in 
manuscripts prepared by more than 
one author, the author responsib. e 
for writing the original manuscri»t 
should be responsible for the proct- 
reading. Galley corrections can be 
minimized by careful preparatien 
of the manuscript in the form in 
which the author wishes to see it in 
print. The cost of extensive correc- 


tions must be paid by the author. 


Galley proofs must be returned >y 
airmail to the manuscript editor, 
160 East Grand Avenue, Chicago, 
Illinois, 60611, within 48 hours of 
receipt. Failure to return galleys 
promptly may delay publication sor 
many months. 


Reprints The senior author of eech 
paper is givem 50 free reprints. ad- 
ditional reprints are provided at 
cost and must be ordered from -he 
George Banta Company, Inc., Men- 
asha, Wisconsin 54952, when galley 
proofs are received. 


ORGANIZATION OF Papers Manu- 
scripts should be submitted in En- 
glish. Upon request an author using 
another language will be placed in 
communication with  translacors 
who will translate and prepame a 
manuscript for editorial considera- 
tion. Such service is expensive and 
by no means assures acceptance of 
the manuscript. Each paper sheuld 
be carefully organized and pre- 
pared. The statement of the prob- 
lem should be presented first and 
supporting details or argurrents 


Suggestions to Authors — cowr. 


second. The techniques used should 
be described well enough to permit 
the reader to duplicate the study. 


Extensive reviews of the literature 
are rarelv desirable. The author 
should verify personally each ref- 
erence cited. Primary sources are 
preferred references derived from 
encyclopedic reviews or textbooks 
are seldom acceptable. (see Refer- 
ences, Am. J. Ophth. 63:1810, 1967) 
References should be cited in the 
text as follows: 

This was described by Allen 
and Jonest and by Smith. The 
names of all authors should be 
cited. 


Discussion should relate directly to 
the topic of the paper. The sum- 
mary shculd present an abstract of 
the entire study in no more than 
150 worcs. Use a good general style 
manual such as the Style Manual 
for Biological Journals) Medical 
Writing? or A Manual of Style.’ 


MaNuscurer The manuscript should 
be prepared in the style used by 
Tue Jovrnat. A heavy grade of 
white bond paper measuring 85 
inches Ey 11 inches should be used. 
Margins should be at least 1% inches 
on all sides. Paragraphs should be 
further indented at least a half- 
inch. The original copy must be 
submitted. Carbon copies and ma- 
chine-duplicated copies can not be 
considered. 


The entire manuscript should be 
double or triple spaced. Single 
spacing should not be used any- 
where in the manuscript. The entire 
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manuscript, including the title page, 
text, references, tables, legends, 
acknowledgments and footnotes, 
should be double spaced. 


Do not underline titles or sentences 
or use all capitals anywhere in the 
manuscript. Indicate words in the 
margin of the manuscript if italics 
are desired. 


The manuscript should be arranged 
in the following order: 
l. Title page 
2. Text 
3. Acknowledgments 
4. References 
. Tables 
. Legends for figures 
. Footnotes 
Each major section should begin 
on a separate sheet. 


-1 O5 Ct 


TrrLE PAGE The title page should 
be numbered Page 1 and contain 
the title, the authors names and 
the address of the author to whom 
correspondence should be directed. 
Each subsequent page should in- 
clude the page number, the senior 
author's name and an abbreviated 
(running) title in the upper right- 
hand corner. 

RErERENCES The author is respon- 
sible for complete and accurate ref- 
erences. 


The following style is used by THE 
JOURNAL: 

1. Terry, T. L.: Extreme prema- 
turity and fibroblastic overgrowth 
of persistent vascular sheath behind 
each crystalline lens. Am. J. Ophth. 
25:203, 1942. 

2. Reese, A. B.: Tumors of the 


Eye. New York, Hoeber, 1964, ed. 
2, p. 91. 

Verification of references is the au- 
thors responsibility. Manuscripts 
with incomplete or inaccurate ref- 
erences, or references which do not 
correspond with THE Journau style 
will be returned. References must 
be cited in the text (see preceding 
page and numbered in the order in 
which they are cited. Acceptable 
abbreviations for publications are 
listed in the Style Manual for Bio- 
logical Journals. If there is any 
question which abbreviation to use, 
the name of the publication should 
be written out. 


TaBLEs Each table should be num- 
bered with an arabic numeral and 
cited in the text. The table should 
be double spaced. Symbols not 
available on a standard typewriter 
may be used only if essential to the 
presentation of data and must be 
prepared in a graph or diagram 
containing no typing. 

Give each column of each table a 
heading, and plan small columns. A 
one-column table may be approxi- 
mately 45 characters wide; a two- 
column table may be approximately 
90 characters wide, Legends must 
be submitted describing each table. 
The legend should not be incorpo- 
rated in the table. 


ILLUSTRATIONS Graphs, diagrams 
and photographs should be sub- 
mitted unmounted. Descriptive 
legends should be typed on a sepa- 
rate manuscript page. The form 
used by THe Journat for legends 
should be followed: 
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Fig. 1 (Janes, Smith and Bark). 
Histologic section of the eye. (He- 
matoxylin-eosin, X70.) 


Illustrations should be unmounted | 


and untrimmed. Cropping should 
be done with a grease pencil on the 
front surface of the illustrat on. 
Each illustration should have its 
number, an indication of its top 
and the name of the author wri ten 
in soft pencil on its back surface. 
Line drawings and photographs 
should not be combined in one il- 
lustration. The legend should never 
be incorporated in the illustra-ion 
itself. Authors are responsible for 
obtaining permission to use ilus- 
trations from other publicatiors. 


Graphs and line drawings should be 
prepared on heavy white paper 
with India ink. Heavier lines sheuld 
be used for curves than for :xes. 
Labels should be professiorally 
prepared, of uniform size and par- 
allel to axes. 


In a series of illustrations, all figures 
should be oriented in the same di- 
rectior. Illustrations should be the 
same size as or larger than inter. ded 
reproductions. Figures in THE Jour- 
NAL are 16 picas (2X inches, 1 col- 
umn), 21 picas (3% inches) ar 33 
picas (5% inches, 2 columns) wide. 


Photographs should have a g ossy 
finish and a sharp contrast between 
black and white areas. Labels, ar- 
rows and the like must be profes- 
sionally prepared. Lettering should 
be uniform and large enough +o be 
reduced and still be easily read. 


Reproductions are enhanced if orig- 
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inal art is scaled to the page size of 
THE JovnNAL (5X inches by 74 in- 
ches). Freferably, the artist should 
make the original drawing twice 
the size of the final reproduction. 
Thus, i? the size of the original 
drawing is twice that of a page of 
THE Journal, it will be 11 inches 
by 15X :nches and have an area of 
160.5 square inches. When reduced 
to the size of a page of THE Jour- 
NAL, it will have an area of 41.5 
square inches, or a 75% reduction in 
area. Lettering must be planned 
with th:s reduction in mind. 


Colored figures are used infre- 
quently and are necessary only 
when required to demonstrate the 
thesis of the author. It is expected 
that authors will underwrite the 
cost of color illustrations in part. 
Ordinarily, this runs between $500 
and $1200 per page. Both color 
transparencies and prints must be 
submitted with the paper, together, 
if necessary, with a sheet indicating 
the proposed distribution of the fig- 


ures. 
REFERENCES 


1. Committee on Form and Style 
of the Conference of Biological Edi- 
tors: Style Manual for Biological 
Journals. Washington, D.C., Ameri- 
can Institute of Biological Sciences, 
1960. 

2. Fishbein, M.: Medical Writ- 
ing. New York, Blakiston Division, 
McGraw-Hill Book Company, Inc., 
1957. 

3. A Manual of Style. Chicago, 
University of Chicago Press, 1959. 


with Zeiss. Zeiss Fundus Cameras are world-famous 
for optical quality, versatility and ease of operation. 

Now, with the Zeiss Motorized Bedside Fundus 
Camera, all the techniques of fundus photography 


can be brought to the immobile patient. For in- 


Stance, to stroke or accident victims, where the 
ifregularities in the venous or arterial systems that 
only fundus examination can reveal are of maximum 
importance. 

Motorized operation and free horizontal rota- 
tion make adjustment and focusing easy. And the 
sturdy stand eliminates operator fatigue as a factor 
in serial photography —a necessity for fluorescein 
fundus work. The exclusive Allen Stereo Separator 
"ets you make ocular fundus stereograms automat- 
- ically with no equipment adjustment. 

An important feature of all Zeiss fundus cam- 
af 








eras is the reflection-free optical system. It is de- 
signed so that no reflections from the patient’s eye 
can reach the observer or the camera. And, of course. 
all images are sharp from edge to edge. 

If you would like to learn more about this 
unique instrument, or about fundus photography in 
general, write: Carl Zeiss, Inc., 444 Fifth Avenue. 
New York, N.Y. 10018. 

Nationwide Service 





THE GREAT NAME IN OPTICS 


WEST GERMANY : b 
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Contact Lenses |Scientifically | Designed 


New, Improved 


TOPOGOMETER’. 


Soper -Houston 


The TOPOGOMETER’ is used to 
obtain Topographical Kera- 
tometry, information with 
which all the variables of con- 
tact lenses can be determined. 


For demonstration or information ` 


BAUSCH & LOMB PRECISION-COSMET 
HOUSE OF VISION WESLEY-JESSEN 
MED. CONTACT LENS SER. UHLMAN OPTICAL 

CANADA: IMPERIAL OPTICAL - ° 


EUROPE: G. NISSEL, LONDON 
JENKEL-DAVIDSON 


For reprint: Sampson, W. G., Soper, J. W., Girard, L. J.: Topographical 
Keratometry and Cortact Lenses,: Trarsactions, A.A.0.O., Sept.-Oct. 1965 


Write 
Topogometer Company, 5024 Westheimer, Houston 77027 ) 
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Project 117 unveiled... 


...the new "Stellar" contact lens. 


Aspherically engineered and designed for 
E. a natural, more comfortable fit. 


! Danker & Wohlk, Inc. 
\ . 635 Nassau Road, Uniondale, New York 11553 
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The Bascom Palmer Ey» Institute, Department of Ophthalmology, . 
University of Miami Sc ool of Medicine 
announces the Ninth Annual 


NEURO-OPHTHALMOLOGY COURSE 


January 4-7, 1972 


Americana Hotel — Miami Beach, Florida 
By popular request, TWO courses will be offered in 1972— 


COURSE L BASIC INTRODUCTION TO NEURO-OPHTHALMOLOGY—January 4-5, 1972 


Because of demand for basic teaching in Neuro-ophthalmology, this two day course 
will be aimed at the level of the resident with no previous exposure to this field. How to do a 
neuro-ophthalmological examination; common optic nerve and chiasmal problems; nystag- 
mus and motility disorders; hemispheral disease; eye signs of posterior fossa lesions; and 
diseases cf the orbit will be revewed. Two hours of basic neuroradiology will cover the nor- 
mal arteriogram and the normal pneumoencephalogram for the ophthalmologist. A special 
feature will be actual cases present for examina-ion and discussion showing classic neuro- 
ophthalmelogical entities. 


COURSE II. GENETICS IN NEBRO-0PHTHALMOLOGY— January 6-7, 1972 


This will be an advanced clinical seminar cn Genetics in Neuro-ophthalmology, aimed 
at the highest possible clinica! level. This is designed specifically for the board eligible or 
certified ephthalmologist, neurologist, neurosurgeon, or pediatrician who wants the latest 
pearls on neuro-ophthalmological problems of geaetic interest and advice on practical genetic 
counseling in these cases. Two hours of genetics gems by Dr. Victor McKusick will bridge the 
gap between basic science and the clinician. Hypopituitarism in children, retinal pigment 
epithelial disorders, genetics cf optic nerve dis2ase, pediatric neuro-ophthalmology gems, 
anc genetic syndromes of eye nterest will be covered. Interesting patients illustrating these 
syndromes will be presented fer examination ard discussion. 


The fee for each course is $100 for practit oners and $40 for residents. If desired, the 
practitioner can take both corrses for $200 ard the residents for $80. Seating will be in 
order of receipt of checks. Checks should accompany registration request. The Americana 
Hotel gives a special rate for this course which is about one half their usual winter rate. 
Please do not ask for refunds after December 1. 


FACULTY FOR THE COURSES WILL INCLUDE 


Dr. William W. Cleveland Dr. John A. McCrary III 
Dr. Robert B. Daroff Dr. Victor McKusick 

Dr. Noble J. David Dr. Edward W. D. Norton 
Dr. John Flynn Dr. David H. Reynolds 
Dr. Fredie P. Garganc Dr. Norman J. Schatz 
Dr. J. Donald M. Gass Dr. J. Lawton Smith 

Dr. William F. Hoyt Dr. Frank B. Walsh 


Please make check payable © “The Neuro-ophthalmology Course, Inc.” Address all corre- 
spondence to: Mrs. Betsy L. Barton 

11300 Southwest 179 Street 

Miami, Florida 33157 
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^O The American Society of 


DIPLOMAT 


"HOTEL 
HOLLYWOOD, FLORIDA 


` February 27-March 3, 1972 


MONDAY 9:00 A.M. 


February 28 


KEYNOTE ADDRESS 
Michael DeBakey, M.D. 


Introductory Comments 
Morris Fishbein, M.D. 


Testimonial to 
Guest of Honor 
ELMER HOLMES BOBST 


Jules Francois, M.D. 
hairman 


Yi-Yung Hsia, M.D. 
Lawrence Harris, M.D. 
Sidney Fox, M.D. 
Crowell Beard, M.D. 
Byron Smith, M.D. 
Pierre Guibor, M.D. 


ANNUAL 


TUESDAY 9:00 A.M. 


February 29 


CATARACT SYMPOSIUM 
Harold Scheie, M.D. 
Chairman 
Robert Schimek, M.D. 
Norman Jaffe, M.D. 
Miles Galin, M.D. 
Ralph Kirsch, M.D. 
John Bellows, M.D. 


2:00 P.M. to 5:00 P.M. 


GLAUCOMA AND SQUINT 


Saul Sugar, M.D. 
Chairman 

Miles Galin, M.D. 
Milton Best, M.D. 
Lawrence Harris, M.D. 
Fritz Hollwich, M.D. 
Claes Dohlman, M.D. 
Edward Dunlap, M.D. 


WEDNESDAY 
9:00 A.M. 


March 1 


RETINA 

Charles Schepens, M.D. 
hairman 

Graham Dobbie, M.D. 

Michael Shea, M.D. 

Harvey Lincoff, M.D. 

Kenneth Hovland, M.D. 

C. Hillsdorf, M.D. 

Ruth Long, M.D. 

H. Freeman, M.D. 


A.M.A. APPROVED 
CONTINUING EDUCATION COURSES 








MEETING 


PRACTICAL COURSES 


WEDNESDAY 
and 
THURSDAY 


2:00 P.M. to 5:00 P.M. 


Jose Barraquer, M.D. 
Chairman 

Microscopic Surgery 
of the Cornea 


Charles Schepens, M.D. 
Chairman 


Binocular 
Ophthalmoscopy 


LIMITED 
ENROLLMENT 


ADDITIONAL FEE 
FOR EACH 
COURSE $50.00 


ovata Op hthal Nol, 
9 


THURSDAY 
9:00 A.M. 


March 2 


CORNEAL SYMPOSIUM 
Herbert Kaufman, M.D. 
Chairman 

David Donaldson, M.D. 
Stuart Brown, M.D. 
Donald Willard, M.D. 

Jose Barraquer, M.D. 
Francisco Barraquer, M.D. 


FRIDAY 9:00 A.M. 
March 3 


OCULAR INFECTIONS 
James H. Allen, M.D. 
Chairman 

Henry F. Allen, M.D. 
Herbert Kaufman, M.D. 
Roderick Macdonald, M.D. 
Theodore Schlaegel, M.D. 
Claes Dohlman, M.D. 


ENTERTAINMENT FOR 
WIVES AND CHILDREN 
Golf, Tennis and Swimming 


REGISTRATION FORM 


Dr. 
Address . 
City 








s OUO -— — — ZID.— 


Membership $35. Admission Fee: $25 
At Door Admission Fee: $100. 


Make check payable to: 


American Society of Contemporary Ophthalmology 
30 North Michigan Avenue, Chicago, Illinois 60602 





otent inthe hospital 
L...has anti-inflammatory activity in the office 


ty to fifty times that of cortisone! 


broad bacterial spectrum... e ® 
effective against pseudomonas acruginosa, AYXICYO 
staphylococcus aureus and many . 
strains of proteus Active: dexamethasone 0.145 , neomycin sulfate 
superior corneal and aqueous equivalent to 3.5 mg/cc neomycin, 


poiymyxin B sulfate 6000 units/cc. 
humor penetration... 


in a controlled experimental stucy, the available as sterile ophthalmic drops and 
Isopto? Vehicle...usedin MAxiTxoL Drops sterile ointment... 


... was shown to produce drug 
concentration/penetration 85% higher than 





polyvinyl alcohol and 43% higher (oon) dadibued $a adnances 
than aqueous vehicles2 in ophthalmic therapy 


DESCRIPTION: DROPS —Sterile suspeasion containing: Active: Dexamethasone 0.1%, Neomycin (present 
as sulfate) 3.5mg/cc, Polymyxin B S 1ilfate 6000 units/:c; Vehicle: Hydroxypropyl Methylcellulose 0.5% ; 
Inactive: Sodium Chloride, Polysorbace 20, Hydrochlori- Acid and/or Sodium Hydroxide (to adjust pH), 
Purified Water: Preservative: Benzalk »nium Chloride 0.004% . OINTMENT — Active: Dexamethasone 0.1% 
Neomycin Sulfate equivalent to3.5ms/gm Neomycin; Polymyxin B Sulfate 6000 units/gm; Inactive: White 
Petrolatum, Anhydrous Liquid Lanclin; Preservatives: Methylparaben 0.05%, Propylparaben 0.01%. 
CONTRAINDICATIONS: This drug is contraindicated ia tuberculous, fungal, and most viral lesions of the 
eye (herpes simplex/dendritic keratitis); vaccinia, varicella; acute purulent conjunctivitis and acute 
purulent blepharitis, and in those persons who have shown hypersensitivity to any of its components. 
PRECAUTIONS: Extended use may cause increased intraocular pressure which should be checked fre- 
quently and may result in overgrowth of nonsuscepti»le organisms. Perforation can occur in diseases 
causing thinning of the cornea. Disccntinue use if sensitivity occurs, Not recommended for long-term use 
in pregnant patients. 

References: 1. Nelson, E. L.: “Ophthalm c Steroids,” in Kau-man, H. E., (ed.): Ocular Anti-Inflammatory Thérapy, 
Chas. C, Thomas, Springfield, Illinois, 19" 0. 2. Waltman, S. F. and Patrowicz, T. Ç.: Effects of hydroxypropyl methyl- y 
cellulose and polyvinyl alcohol on intraorular penetration of topical fluorescein in man, Invest, Ophthal, 9:966, 1970, 
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VERHOEFF'S “TERATO-NEUROMA” 


A CRITICAL REAPPRAISAL IN LIGHT OF NEW OBSERVATIONS AND 
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It was, of course, a most unanticipated 


. honor fer me to be invited to deliver this 


. 


Fourth Verhoeff Memorial Lecture. Dr. 


. Verhoeff occupied such a remarkable posi- 


| 


tion, not only in the history of American 
ophthalmology, but especially in the develop- 
ment of ophthalmic pathology in the United 
States, that I—as a pathologist—am most 
happy to be able to pay this tribute to him. 
When he began his work in ophthalmic pa- 
thology at the turn of the century, great con- 
tributions had been made by the European 
masters, but on this side of the Atlantic there 
was only a great void. Once Verhoeff rolled 
up his sleeves and began his work at the 
Massachusetts Charitable Eye and Ear Infir- 
mary in Boston, that void soon began to dis- 
appear. Before long the Europeans knew 
they were in for some stiff competition. No 
one, of course, could have anticipated then 
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that this remarkably energetic man would 
continue his productive career for another 
60-plus years! 

I am so very pleased that Dr. Verhoeff did 
remain active as long as he did, for other- 
wise I would not have been able to see him in 
action. When I attended my first meeting of 
the Ophthalmic Pathology Club in 1954, Dr. 
Verhoeff was already 80 years old, but who 
would have thought so once the meeting was 
under way! No matter what was being pre- 
sented, Dr. Verhoeff would see things in the 
contributor's slides that had been overlooked, 
or he would recall a similar case that every- 
one else had forgotten, or he would ask a 
question that no one else had considered. 

Dr. Verhoeff had a very bad reputation 
for being a sort of "people-eater," but, for- 
tunately, he was very kind to me. I guess I 
was lucky that I didn't enter the field of ocu- 
lar pathology a decade or two earlier, for 
I've been told that Dr. Verhoeff did mellow a 
bit after he became an octogenarian. 

Everyone has his favorite stories about 
Dr. Verhoeff, and Dr. Cogan even coined a 
new term to officially recognize them when 
he delivered the Third Verhoeff Lecture,’ so 
let me add my contribution to this “Ver- 
hoeffiana." 

I am sure that many of you will recall that 
the Ophthalmic Pathology Club used to meet 
in Washington just before the Wilmer meet- 
ing in Baltimore and that Dr. Verhoeff was 
always a prominent figure in the front row 
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at the Wilmer meeting, where he was usually 
called on to mitiate the discussion of almost 
every paper. The episode I will recount took 
place at the 1956 Wilmer meeting, when 
Professor Alan Woods was still Chairman 
of the Department of Ophth:lmology at 
Johns Hopkins. This was just = few years 
after Hellie Wilder had published her epo- 
chal paper? establishing toxoplasmosis as an 
important cause of chorioretinims in adults 
and just two years after T. gomlii was first 
recovered from the eye of an adult patient at 
the Walter Reed Army HospitaL* Professor 
Woods had selected for his trad tional open- 
ing lecture of the annual Wilmer meeting a 
review of the toxoplasmosis story in relation 
to his clinical and laboratory investigations 
of uveitis patients studied at the Wilmer In- 
stitute. Dr. Verhoeff opened the discussion 
by immediately shocking the audience with 
his statement that Professor Woods and ev- 
eryone else interested in ocular toxoplasmo- 
sis had overlooked the fact that he himself 
had more than 25 years earlier »resented an 
excellent, detailed description o€ the clinical 
and pathologic features of Toxeplasma cho- 
rioretinitis. I still vividly recall now stunned 
I was by such an impossible clzim. I feared 
that Dr. Verhoeff's age was getting the best 
of him, but then—just as a ripple of skepti- 
cal snickering was beginning te go through 
his audience—Verhoeff explained, "the only 
trouble is that I called it tubercrlosis."? 
That experience taught me several things 
about Dr. Verhoeff. At the age of 82 he was 
still very "sharp" and had a g~eat sense of 
humor. He was honest. In his original de- 
scription of the case that he diagnosed as one 
of localized tuberculous choricretinitis,? he 
had admitted that he could not demonstrate 
any acid-fast bacilli. Instead o. leaving this 
mistake buried, he was bringing it out in the 
open. He recalled his case vivicly enough to 
be able to make the correct diagnosis in re- 
trospect, and I believe his revised diagnosis 
of toxoplasmosis was the correct one because 
his published photographs certainly are most 
consistent with such an interpretation. 
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Two-thirds of a century ago, at the 4Qth 
annual meeting of the American Ophthalmo- 
Icgical Society in Atlantic City, Verhoeff— 
then a guest of the Society—described in 
minute detail a rare tumor that arose from 
the pars ciliaris retinae.* Although he consid- 
ered it a “terato-neuroma,” his description is 
now generally accepted as the classic refer- 
ence for the intraocular medullo-epithelioma * 
(or “diktyoma,” as many still prefer to call 
this tumor). While justly proud of his origi- 
nal contribution and of the wide recognition 
it subsequently received, not only in ophthal- 
mologic circles but also by such an eminent 
cncologist as Willis, and by such authorita- 
t ve neuropathologists as Russell and Rubin- 
stein, he was nevertheless miffed by the fact 
that his name for the tumor never became 
very popular. In discussing a paper entitled 
‘Intraocular diktyoma and glioneuroma," by 
Fralick and Wilder? at the 1949 meeting of 
this Society, Verhoeff typically and inimit- 
ably made the following remarks: 


In their very interesting paper the essayists indi- 
cate that I was the first to point out the real nature 
oí the type of tumor with which they are dealing 
) did this in a paper read by invitation before this 
Society 45 years ago, and I therefore cannot deny 
the allegation. Scarcely a member is now alive who 
-emembers that famous day and year. I recall that 
T exceeded the time limit and the Society voted me 
an indefinite extension of time. I hope this carries 
over to include my present discussion. 

The case I reported was all mine, clinically, and 
»athologically. Conditions were different in those 
days. I removed the eye, embedded it, repaired the 
microtome, sharpened the microtome knife, cut all 
the sections, prepared all the staining fluids, stained 
the sections by various methods, modified Mallory's 
method for neuroglia, made the drawings, super- 
vised the making of the photomicrographs, made the 
'antern slides, and typed the manuscript on a Blick- 
ensdórfer typewriter. I did not sweep out the labo- 
ratory—a cross-eyed orderly did this. 

Fuchs never had one of these cases, but studied 
sections of such tumors reported before 1908 by 
other observers. I sent him a full set of sections of 
my tumor, including some stained differentially. In 
Lis paper he accepted all my views as to the nature 
of these tumors—in fact, he made them his ows. 
But he rejected the name I suggested—terato-neu- 
roma, meaning a monsterlike growth consisting pri- 
marily of nervous tissue—and brought forward the 
name “diktyoma.” This term, five years previously, 
had been devised by Emanuel for the tumor now 
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called retinoblastoma. In my opinion it is not a good 
name for either tumor. That its meaning lacks pre- 
cision is shown by the fact that it has been used for 


. two such different tumors. My tumor contained 


^ 


embryonic retina, abnormal neuroglia, and em- 
bryonic vitreous. It showed what appeared to be 
abortive attempts to form whole embryonic eyes. 
The tumor of the essayists contains embryonic 
retina, neuroglia, fibrous tissue, and cartilage. For- 
mation of embryonic vitreous if it occurs is not 
conspicuous. The tumor is said to contain ganglion 
cells, but it is not stated how these were identified. 
There is no evident reason why such a tumor should 
not contain ganglion cells, but atypical glial cells 
can closely resemble ganglion cells. I should like to 
ask whether or not Nissl bodies were demonstrated. 
Obviously the term "diktyoma" is inadequate for 
these tumors, The essayists realized that this was 
so in their case, for they found it necessary to add 


' the term “glioneuroma.” If they had used my term, 


- less. 


terato-neuroma, this addition would have been need- 


Verhoeff then concluded his discussion of 


‘the Fralick- Wilder paper by showing some 


of his original slides and in doing so stated, 
“It might be well to show these every 45 
years." How I wish that he were here today 
so that he could give a spicy rebuttal to some 
of the criticisms T shall be making of his pet 
name, for while I agree with him that terato- 
neuroma would have been an entirely appro- 
priate designation for the tumor described 
and illustrated by Fralick and Wilder, I 
don't agree that it was a suitable name for 
his original medullo-epithelioma. 

For this Verhoeff Lecture, then, I have 
chosen to review Verhoeff's original descrip- 
tion of his tumor and his concept of the na- 
ture of that tumor, which led him to propose 
the name “terato-neuroma.” I shall do this in 
the light of my own experience, based on a 
recent re-examination of over 100 tumors of 
the ciliary epithelium on file in the Registry 
of Ophthalmic Pathology.'^ These rare tu- 
mors exhibit many histologic variations 
from case to case, and it is therefore easy 
for the pathologist who hasn't had the benefit 
of a large experience to become so impressed 
ly. certain features of a given case that he 
misses the "big picture." Fortunately, how- 
ever, Verhoeff, in his original description, 


. did describe and emphasize the most signifi- 


cant features that distinguish this tumor 
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from others with which it might be confused. 
It is a tribute to his powers of observation 
and his facility for detailed description that 
his paper has become a classic. Indepen- 
dently, when I first became interested in 
these tumors several years ago, I made a 
number of the same observations and arrived 
at some of the same interpretations?! as Ver- 
hoeff had done many years earlier, and for a 
long while I believed them to be “original,” 
as I had not then read Verhoeff's ancient pa- 
per. What a surprise when subsequently I 
found out that Verhoeff had “scooped” me 
by more than half a century ! 

Verhoeff's patient was a two-and-one- 
half-year-old child whose affected eye had 
become blind, cataractous, and enlarged 
from secondary glaucoma by the time the 
parents brought her in for enucleation. Reti- 
noblastoma (“glioma retinae") was the pre- 
operative diagnosis. Upon opening the eye, 
Verhoeff found a tumor that arose from the 
ciliary body in the upper nasal quadrant, 
filled the posterior chamber in that area, and 
displaced the cataractous lens, pushing it 
aside. It had many excrescences over its sur- 
face, and there were, in addition, many tiny 
globular bodies attached to the pupillary 
margin of the iris. Microscopically,* Ver- 
hoeff found the tumor to have had its origin 
in nonpigmented ciliary epithelium (pars cil- 
iaris retinae) of the pars plicata (Fig. 1). It 
produced intricate convolutions enclosing 
lumina of various shapes and sizes. The 
structures forming these convolutions were 
chiefly of two types. One, which Verhoeff 
considered the more primitive form, con- 
sisted of a single layer o? columnar epithe- 
lium with oval vesicular nuclei and staining 
more deeply than the normal ciliary epithe- 
lium. The other consisted of thicker bands 
composed of multilayered elongated cells. 
One border of these bands was typically 
sharply defined and resembled the outer lim- 

*T had hoped to be able to show photomicro- 
graphs from Verhoeff's original case but was un- 
able to obtain any photogenic slides, so I will sub- 


stitute photomicrographs from other cases in the 
Registry. 
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Fig. | (Zimmerman). The medulo-epithelioma arises from the nonpigmented ciliary epithelium and 
produces intricate convolutions enclosing lumina of var ous shapes and sizes. The neoplasm is composed of 
structures resembling the medullary -pithelium of the embryonic ciliary epithelium and retina (hematoxylin 


and eosin, left: X115, right: X80). AFIP Negs. 70-9497-9). 


iting membrane of the emb-yonic retina 
(Fig. 2). Mitotic figures were generally 
most conspicuous along this sarface of the 
bands. The opposite surface was less well 
defined but was almost always intimately 


united with a “fibrillated connective tissue 
not to be distinguished from viteous humor.” 
Verhoeff stressed that "this vitreous humor 
has not simply been enclosed by the tumor, 
since the latter does not come in contact with 





Fig. 2 (Zimmerman). (A) The multicellular bands are polarized, forming a sharply defined structure 
analogous to the external limiting membrane of the retina along one surface (arrows); the less well- 
defined opposite surface is in conta t with primitive v treous (V) (hematoxylin and eosin, X115). (AFIP 
Neg. 70-8363). (B) The center of the field shown at left has been enlarged, revealing considerable mitotic 
activity along the outer limiting membrane but hardly any along the vitreal surface (hematoxylin and 


eosin, X 305). (AFIP Neg. 70-8362). 
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Fig. 3 (Zimmerman). (A) In contrast with the structures shown in Figure 2, in which the luminal 
surfaces of the bands are formed by the external limiting membrane and the lumina are empty, here the 
concavities are filled with vitreous (V) and the outer convex surfaces (arrows) are formed by the ex- 
ternal limiting membrane. The vitreous is easier to visualize here than in Figure 2 because the section was 
stained by alcian blue (x60). (AFIP Neg. 70-8365). (B) Adjacent section to that used for A, but before 
staining with alcian blue the section was treated with hyaluronidase. The vitreous is now unstained by 
alcian blue (60). (AFIP Neg. 70-8366). 


the normal vitreous humor, but it is newly 
formed, and the stages in its formation can 
be easily traced." Verhoeff pointed out that, 
depending upon how these bands were 
folded, one could see various patterns. 
Sometimes one could see lumina that were 
generally empty or perhaps filled only with 
cell «lebris or serum, bounded by the external 
limiting membrane (Fig. 2). In such in- 
stances, the bands circumscribing such struc- 
tures were surrounded by the delicate con- 
nective tissue resembling embryonic vitre- 
ous. In other instances, the globoid bodies 
contained the embryonic vitreous and the 
outer surface of the bands was outlined by 
the external limiting membrane (Fig. 3). 

In my own studies of this curious struc- 
ture of these tumors, I had the advantage of 
some newer stains that were not available in 
Werhoeff’s day—stains that vividly reveal the 
acid mucopolysaccharide in the vitreous.!” 
These stains provided dramatic confirma- 
tion of Verhoeff's observations (Tigs. 3 and 
4). The cellular bands that produce the char- 


acteristic diktyomatous pattern of these me- 
dullo-epitheliomas, whether they be those 
that resemble the embryonic ciliary epithe- 
lium or those that resemble embryonic ret- 
ina, are strikingly polarized, forming a 
fenestrated membrane corresponding to the 
external limiting membrane along one sur- 
face while producing embryonic vitreous 
along the other.™ 

So much for our basic points of agree- 
ment about the structure of these tumors. 
Wherein do we disagree? Verhoeff shared 
the classic views of the day concerning for- 
mation of the vitreous humor. This was re- 
garded as a product of the mesoderm. He be- 
lieved that blood vessels and associated 
mesodermal structures derived from the 
stroma of the ciliary body were carried into 
the lesion and were responsible for the for- 
mation of the vitreous humor that appeared 
to be such an integral part of the tumor. 
Verhoeff envisaged the neoplasm as making 
“abortive attempts to form eyes,” and since 
he regarded the formation of vitreous as a 
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function of the mesoderm, he thought the tu- 
mor was more closely allied to the teratomata 
than to any other recognized class of tumors. 
Moreover, he felt the compbxity of its 
structure, the degree of its dafferentiation, 
and the early period of life at waich it occurs 
were all consistent with this sugzestion. 
Already at the time of his paver, Verhoeff 
was aware of the fact that some investiga- 
tors were challenging the traditional concept 
of the vitreous as a product of the meso- 
derm. He cited the “recent views of Haem- 
ers and others, who believe it -o be derived 
from the neuroglia of the retina," but he re- 
jected this suggestion because h:s own obser- 
vations, making use of a variety of special 
staining methods, led him to the conclusion 
that the fibrils in the vitreous did not take 
origin from the retina. Since taen, however, 
embryologists and others have largely come 
to agreement that the medulla-y epithelium 
does play a most important rcle in the for- 
mation of the embryonic vitreo.1s.! 737? 
That the mucoid material resembling 
primitive vitreous contained within some of 
the vesicles cannot be ascribed to mesoder- 
mal elements carried into the temor from the 
stroma of the ciliary body is »stablished by 
those cases in which free-float-ng vesicles in 
the anterior chamber have been observed 
over a period of time during which they pro- 
gressively enlarged.!?'" In such cases there 
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Fig. 4 (Zimmerman). In this * 
preparation the embryonic vitreous | 
( V) is deeply stained by alcian blue. 
Observe that this vitreous is never 
present along both surfaces of the 
medullary epithelium, just as the 
embryonic vitreous is never formed* 
along both surfaces of the embry- 
onic retina and ciliary epithelium 
(x305). (AFIP Neg. 63-2182). 


may be no connection of these vesicles to the 
‘ris or ciliary body (Fig. 5). As Treacher 
Collins pointed out in his discussion of the’ 
remarkable case reported by Spicer and 
Greeves,!® it demonstrated how pathology 
can help to explain embryologic processes. 
He stated, “It used to be generally thought 
that the vitreous humour was of mesoblastic 
origin; but of late embryologists had re- 
garded it as derived from the neural epi- 
blast; and this specimen bore out that view 
very conclusively. Further, it showed not 
only that the vitreous humour was derived 
from the secondary optic vesicle, but that it 
came from only the front part." 
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Fig. 5 (Zimmerman). Free-floating "cyst" in an- 
terior chamber. Material indistinguishable from vit- 
reous fills the lumen (alcian blue, X140). (AFIP 
Neg. 71-5601). 
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. Thus, a major blow to Verhoeff's concept 
is the fact that he did not demonstrate con- 
‘vincingly that his tumor had intrinsic ele- 
ments representative of germ layers other 
than the neural ectoderm. Interestingly, 
however, earlier at the same meeting in 1904, 
Alling** had presented the case of a four- 
year-old child whose enucleated eye had been 


* found to contain a congenital tumor of the 


ciliary body containing cartilage as well as 
"bithéliund. The tumor had been studied mi- 
croscopically by Arnold Knapp, who consid- 


* ered it an undifferentiated (embryonal) tu- 


mor. From the description and from the re- 


. markably good photomicrographs that docu- 


ment the case report, I am convinced that 


— Alling'$ case was indeed a medullo-epitheli- 


oma of the ciliary body containing cartilage. 


' Verhoeff's had been sent sections of that tu- 


! 


mor, and he commented on the case after it 
was presented at the meeting. Strangely, 
Verhoeff did not recognize it as related to his 
own tumor, and, in fact, stated that he be- 
lieved it was an endothelioma! Had he rec- 
ognized Alling's tumor for what it was—a 
teratoid medullo-epithelioma—he would have 
been able to make a much better case for his 
name, “terato-neuroma.” 

There is, however, still another objection 
to that name, "terato-neuroma." As Willis!? 
points out, ever since Virchow's time the 
term "neuroma" has been reserved for tu- 
mors that contain mature neurons. Verhoeff 
made no claim that his tumor contained such 
elements ; to the contrary, it consisted of im- 
mature derivatives of the primitive medul- 
lary epithelium. It is difficult to understand, 
therefore, why the term '"medullo-epitheli- 
oma" did not appeal to Verhoeff. 

Verhoeff stated that he knew of no class 
of tumors other than the teratomata with 
which his tumor might be more appropri- 
ately grouped. There is, however, a group 
phat Willis?" calls the “embryonic tumors,” 
which he defines as tumors that arise during 


` embryonic, fetal, or early postnatal develop- 


ment from a particular organ, rudiment, or 
tissue while it is still immature. He also 
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points out that some embryonic tumors also 
show divergent differentiation (heteropla- 
sia), forming tissues of kinds that do not 
normally occur in the part. A familiar exam- 
ple would be the presence of rhabdomyo- 
blasts in an embryonic tumor of the kidney 
(Wilms' tumor). I agree fully with Willis 
that the medullo-epitheliomas of the ciliary 
body logically belong in the group of embry- 
onic tumors. 

The cases presented to this Society by All- 
ing and by Fralick and Wilder contained is- 
lands of hyaline cartilage; since then carti- 
lage has frequently been found in the loose 
mesenchymal tissue associated with these 
medullo-epitheliomas (Fig. 6).?* Differentia- 
tion into brain tissue has also been observed 
in a number of them (Fig. 7). 

Before leaving the subject of names and 
classifications of tumors of the ciliary epi- 
thelium, I should point out that because I 
couldn't find a good classification of these 
tumors, I was forced to develop one of my 
own. Fuchs?? made an astute observation 
that is still generally correct. He noted that 
they could conveniently be placed in two 
main groups: (1) those occurring in chil- 
dren and resembling embryonic retina, 
which he called diktyomas, and (2) those of 
adults representing neoplastic transforma- 
tion of hyperplastic epithelium, usually in 
eyes that had been inflamed or traumatized. 
Fuchs's name, “diktyoma,” was selected to 
call attention to the network of medullary 
epithelial bands that are so conspicuously 
present in some of these tumors of infancy. 
I have already cited Verhoeff's objections to 
the name "diktyoma." Russell and Rubin- 
stein* summed up the situation very well: 
"Apart from brevity, this term has little to 
recommend it." Strangely, it continues to en- 
joy considerable popularity. I must confess 
that unless I watch very carefully I find my- 
self using "diktyoma" instead of “medullo- 
epithelioma" ! 

Grinker?? apparently first introduced the 
term "medullo-epithelioma," but based it, at 
least in part, on a misconception. He stated, 
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Fig. 6 (Zimmerman). Benign teratcid medullo-epithel oma containing large islands of hyaline cartilage 
embedded in a loose mesenchymal stroma. (hematoxylin and eosin, left: X10, right: x115). (AFIP Negs. 


70-8774-5). 


“In the retina, medullary epithelum persists 
in almost undifferentiated form throughout 
adult life in the epithelium of tae pars cil- 
iaris retinae, and it is from this tissue that 
medullo-epitheliomas of the retina usually 
arise." Actually, the ciliary epithelium is not 
poorly differentiated tissue, and ~he acquired 
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tumors that arise from it do not resemble the 
medullo-epitheliomas that arise from the em- 
bryonic medullary epithelium. Nevertheless, 
certain authoritative writers such as Ander- 
sen?! Duke-Elder and Perkins,?* and Reese,” 
have followed Grinker’s suggestion and 
have lumped together both embryonic and 
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Fig. 7 (Zimmerman). Teratoid medullo-epithelioma showing differentiation into brain tissue in case 
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acquired tumors of the ciliary body under 
the heading of medullo-epithelioma. In An- 
dersen's classification, the former are 
called embryonal medullo-epitheliomas, the 
latter adult medullo-epitheliomas. Doth des- 
ignations are objectionable. To better under- 
stand why these are objectionable, let me 
again make reference to Willis's concept of 
» medullo-epitheliomas. These are considered 
embryonic tumors, neoplasms that arise 

om embryonic or fetal tissues. Following 
this concept, the term “embryonal medullo- 
epithelioma" becomes redundant (medullo- 
epitheliomas are by definition embryonic 
neoplasms) and "adult medullo-epithelioma" 
becomes contradictory. Duke-Elder and 
Perkins” tried to classify these tumors, but 
their classification is also objectionable on 
` several grounds. They, too, place “adult epi- 
theliomas” under the heading of medullo-ep- 
itheliomas, and all of these are grouped 
among the malignant neoplasms. They ap- 
parently do not recognize a benign form of 
medullo-epithelioma. While I am criticizing 
the classification proposed by others, I 
should also admit that the discussion of these 
tumors that Hogan and I?* gave in our book, 
Ophthalmic Pathology, is very poor and our 
classification of them is totally inadequate. 
These deficiencies will be corrected in our 
next edition ! 

From a conceptual point of view I believe 
it is logical (and probably correct) to assume 
that intraocular medullo-epitheliomas are 
congenital neoplasms. At least the anlage 
from which the tumors arise is undoubtedly 
present at birth even though the clinical 
manifestations of the tumor that lead to its 
recognition may not develop until long after 
birth. In striking contrast, the group that 
other authors have called “adult medullo-epi- 
theliomas” arise, I believe, from fully differ- 
entiated ciliary epithelium that subsequently 
pndergoes neoplastic change, not infre- 
quently after having passed through a stage 
' of non-neoplastic reactive hyperplasia 
(pseudoadenomatous hyperplasia). Thus, I 
b recently suggested"? that we divide these epi- 
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thelial tumors of the ciliary body into two 
main groups, the congenital and the acquired 
(Table 1). 

Just a word about the glioneuroma: We 
have only two examples, the one recorded by 
Kuhlenbeck and Haymaker?” and a remark- 
ably similar unpublished case presented to 
the Verhoeff Society by Dr. William 
Spencer of San Francisco. In both of these 
cases, a large part of the anterior segment of 
the eye was replaced by a large mass of very 
mature, well-differentiated brain tissue con- 
taining neurons as well as glia. None of the 
usual embryonic retina, ciliary epithelium, 
and primitive vitreous characteristic of me- 
dullo-epitheiomas was present. Glioneuro- 
mas belong in the class of choristomatous 
malformations, portions of the iris and cili- 
ary body having failed to develop normally 
and having produced instead large, well-dif- 
ferentiated masses of tissue resembling 
brain.!? 

With the exception of these rare glioneu- 
romas, the congenital group comprises the 
"pure" and the "teratoid" medullo-epithelio- 
mas. The "pure" medullo-epitheliomas by 
definition contain elements that closely re- 
semble the medullary epithelium, but in addi- 
tion they may also contain structures resem- 


TABLE 1 


NEUROEPITHELIAL TUMORS OF THE 
CILIARY BODY 








I. Congenital 
A. Glioneuroma 
B. Medullc-epithelioma 
1. Benign 
2. Malignant 
C. Teratoid medullo-epithelioma 
1. Benign 
2. Malignant 
II. Acquired 
A. Pseudo-adenomatous hyperplasia 
B. Adenoma 
1. Solid 
2. Papillary 
3. Pleomorphic 
C. Adenocarcinoma 
1. Solid 
2. Papillary 
3. Pleomorphic 
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bling those derived from the secoadary optic 
vesicle cr optic cup; of these, the most fre- 
quently observed are retinal pigrrent epithe- 
lium, ciHary epithelium, vitreous, and neu- 
roglia. In the malignant varieties one also 
sees masses of tightly packed nmeuroblastic 
cells, sometimes showing marked mitotic ac- 
tivity, making these tumors indistinguishable 
from poorly differentiated retiroblastomas. 
Structures resembling poorly differentiated 
Flexner-Wintersteiner rosettes may also be 
observed (Fig. 8). 

To qualify as a teratoid med: llo-epitheli- 
oma there must be one or more keteroplastic 
elements present in addition to tae medullo- 
epitheliomatous components. Irom Ver- 
hoeff's description and illustratioas of his tu- 
mor, we would have to assume that there 
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were no truly heteroplastic elements present. 
By far the most frequently observed hetero: 
plastic element in medullo-epitheliomas is 
hvaline cartilage (Fig. 6) ; next is tissue re- 
sembling brain (Fig. 7). Recently we have 
become aware of the fact that skeletal muscle 
may also be present, usually resembling the 
moderately ^ well-differentiated ^ rhabdo- 
nrvosarcomas.!9?$ 

One of the most interesting teratoid me- 
dallo-epitheliomas that I have seen (Fig. 
contained remarkably organoid formations 
consisting of a central tubular structure 
liaed by medullary epithelium oriented as in 
the primary optic vesicle with a sharply out- 
lined inner limiting membrane along the lu- 
minal surface and much less sharply butlined 
surface in contact with the surrounding mes- 


p^ 





Fig. 8 (Zimmerman). Structures resembling Flexner-Wintersteiner rosettes may be observed in malig- 
nant medullo-epitheliomas (hematoxylin and eosin, X330). (AFIP Neg. 70-8781). 
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Fig. 9 (Zimmerman). Teratoid 


medullo-epithelioma. Many tubular 


and vesicular structures are con- 


tained in large retrolental mass of 


See Figures 


0-12 for details shown at greater 


S 


* 


issue. 


esenchymal t 


and 


(hematoxylin 


sin, X7). (AFIP Neg. 70-9265). 


1agnification 


VU 


«e 


e T R 
+ P - x H 
y^ 7 £^ 2 ae, ~ 
eee ak Bo Sm ON, 


Men ime 
: E 


25. E J ' . 
ux uum < E —À 
. E A 2 
- - - Y - P B 
a " , . 
t i TAa r - Pad we 
$ T : ! E E rt > 
- " = Js" a 
» FN A : E S -A ` I 
» -r 
E 7 a 
» | N s 
E T, - ` ! 


$46 ^ wh 


n 


tow, pe. 7 


LA 


Sa 


an. TS 


È 
J 


LES 





NM. 
EN 
- 


ue 0 
2E 
9 O 
ag 
FE 
E 
o A 
B o 
M 
aim 
O uw, 
bp 9 
Sw 
$t — 

U 

o 

a 


Fig. 10 (Zimmerman). A field within the tumor shown in Figure 9 contain 
mesenchymal tissue arranged concentrically about tubular structures remin 


vesicle (hematoxylin and eosin, X60). (AFIP Neg. 70-8375). 
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enchyme (Fig. 10). The latter, however, ap- 
peared to be clearly oriented corcentrically 
about the medullary epithelium. Within this 
mesenchyme one could sometimes find bun- 
dles of larger, plumper spindle-shaped and 
straplike cells containing abundant eosino- 
philic cytoplasm (Fig. 11). These bundles 
were reminiscent of myotomes, and upon 
closer scrutiny, well-differentiated skeletal 
muscle cells containing typical cross-stria- 
tions could be seen among them ( "ig. 12). 
In the first case of this sort that came to 
our attention, it was the presence of large 
ganglioform cells that stimulated special in- 
terest.” We were trying to prove to our own 
satisfaction that the cells were tru. y ganglion 
cells, but we were having no success. Finally, 
electron microscopy was used, even though it 
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was necessary to retrieve tissue from the par- 
affin block for examination of the cells in 
question. Instead of providing support for 
the belief that the ganglioform cells were 
neurons, electron microscopy proved that 
they were, in fact, muscle cells with the typi- 
cal well-differentiated banding of mature 
rhabdomyoblasts.*? Even before our electron 
microscopic study of that tumor was com- § 
pleted we received another that was ale A 
stranger in several respects. The entire ret- 

ina was detached and incorporated in a large 
mass that involved the ciliary body and iris 
(Fig. 13). Microscopic examination revealed 
a remarkably haphazard mixture of neuro- 
epithelial elements, myxoid mesenchymal 
tissue, and bands of long, plump, Spindle- 
shaped cells (Fig. 14) containing abundant 
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Fig. 11 (Zimmerman). Another feld from the tumer shown in Figure 9 in which bundles of plump 
spindle-shaped cells (arrows) resembling a myotome are contained in the mesenchymal tissue surrounding 
the structure lined by medullary ep thelium (hematoxylin and eosin, X60). (AFIP Neg. 70-8374). . 
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Fig. 12 (Zimmerman). The plump spindle-shaped and straplike cells contained in the mesenchymal 
tissue of the tumor shown in Figures 9-11 are well-differentiated rhabdomyoblasts exhibiting the typical 
cross-striations of skeletal muscle cells (phosphotungstic acid-hematoxylin stain, X525). (AFIP Neg. 


70-9149). 


eosinophilic cytoplasm in which one could 
readily see, even without the aid of special 
stains, the typical cross-striations of skeletal 
muscle cells (Fig. 15). With appropriate 
stains one could see a greater number of 
cells containing such cross-striations (Fig. 
16), and even in the loose myxoid mesenchy- 
mal tissue one could establish that some of 
the stellate cells were actually rhabdomyo- 
blasts, thus presenting a picture similar to 
what one sees in embryonal rhabdo- 
myosdárcoma. 

In retrospect, the large ganglioform cells 
(a few of which were also observed in our 
second case) should have been suspected of 
being rhabdomyoblasts because we have fre- 
quently seen similar cells in  rhabdo- 
myosarcomas of the orbit and in other loca- 


tions. They had the typical concentric cyto- 
plasmic laminations produced by their highly 
organized myofibrils; they stained intensely 
with a deep brick-red color with Masson's 
trichrome stain ; and they were rich in glyco- 
gen (intensely PAS-positive except after 
treatment with diastase). Nissl preparations 
and Bodian stains had failed to provide sup- 
port for the original notion that these were 
ganglion cells; yet we did not suspect that 
these ganglioform cells might be rhabdo- 
myoblasts until we saw them by electron mi- 
croscopy. From this experience we should 
learn several lessons. The first is to be more 
objective. We failed to suspect that the 
ganglioform cells might be rhabdomyoblasts, 
not because they didn't have the characteris- 
tics of such cells but because their intraocu- 
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lar location and their association with a 
neural neoplasm served to effectively elimi- 
nate such a possibility from even be.ng con- 
sidered at our conscious level of diferential 
diagnosis. The second is to “bewar2 of the 
obvious" and become imaginative. How 
much are we overlooking every day because 
our stereotyped thinking doesn't permit us to 
imagine other possibilities? Finally. the ex- 
perience again illustrates the potential diag- 
nostic value of electron microscopy. Even 
when one hasn’t had the opportunity to pre- 
pare the tissue properly for electrom micros- 
copy initially, it is still possible *o obtain 
meaningful (sometimes, as in the present 
case, crucially diagnostic!) information by 
retrieving tissue from the paraffin block and 
then reprocessing it for electron microscopy. 

Having had in quick succession these sev- 
eral medullo-epitheliomas with a rhabdo- 





e) 

M/M 1 etic 
Fig. 13 (Zimmerman). Teratoid medullo-epitheli- 
oma. The entire retina and the ciliary body are in- 
corporated into a large mass of necolastic tissue. 
See Figures 14-16 for some of the histopathologic 
features of this unusual tumor. (AFIP Neg. 69- 


8030-5). 
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myoblastic component, we naturally began'to 
woncer how often we had overlooked such a. 
component in the past, and we also wondered ° 
about the possibility that similar tumors 
might occur intracranially, With regard to 
the Zrst consideration, I immediately re- 
called a case that I used for illustrations in a 
chapter I prepared for Ackerman's Surgical 
Pathology.?? In that case, a huge intraocular 4 
medullo-epitheliomatous tumor that con- 
tained many large islands of hyaline carti- 
lage. some of which suggested sarcomatous 
charge, also had clusters of very large cells 
with abundant eosinophilic cytoplasm and 
large vesicular nuclei containing prominent 
nuckeoli. These cells had always been sus- 
pected of being ganglion cells, but their iden- 
tity had never really been established. Un- 
fortunately, we still don’t know whether 
these cells are rhabdomyoblasts because the 
original tissue, processed in celloidin, was 
used for study sets, and I have not been able 
to retrieve satisfactory tissue for further 
study by light or electron microscopy. In my 
recent review of all our ciliary body tumors,’ 
I cid come across several other cases in 
which strap cells, racquet cells, or ganglio- 
form cells suggestive of rhabdomyoblasts 
were present, but in those old cases I was 
never able to establish conclusively the pres- 
ence of a rhabdomyoblastic component. 
Among our more recently accessioned cases, 
however, we now have a total of four speci- 
mens in which we have been able to demon- 
strate rhabdomyoblasts with typical well-dif- 
ferentiated cross-striations. In three of the 
four tumors, the cross-striations are demon- 
strable even in sections stained by hematoxy- 
lr and eosin, but in one case they were 
identified only by electron microscopy.?* 
With regard to the occurrence of a rhab- 
domyoblastic component in other tumors of 
the central nervous system, a number of 
cases have been reported.**** Most have, 
been considered cerebellar medulloblastomas 
and have occurred in children. The term 
"medullomyoblastoma" has been coined for 
them. Some authors have considered such tu- 
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mors as being teratomatous; others have 
suggested that they are immature leptomen- 
ingeal neoplasms (sarcomas) of the poste- 
rior fossa. According to Goldman,* the pri- 
mary tumors of the central nervous system 
containing rhabdomyosarcomatous elements 
fall into three groups: a teratoid group, in 
which the sarcomatous elements are associ- 
ated with medulloblastoma; primary sarco- 
mas that are probably of meningeal origin; 
and his own "unique" case, in which the sar- 
coma appeared to be derived from the meso- 
dermal tissue associated with the vascular 
supply of a primary glioma. Experimentally, 
enedulloblastomas of the cerebellum have 
been produced in mice, and in some of the 
resultant neoplasms, cells of a sarcomatous 
nature have been identified among the neu- 
roblastic elements, though no evidence of 
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i. 

Fig. 14 (Zimmerman). Within the tumor shown in Figure 13 there are numerous neuroepithelial struc- 
tures intimately associated with loose mesenchymal tissue and bundles of plump spindle-shaped and strap- 
like cells (hematoxylin and eosin, X380). (AFIP Neg. 69-9796). 





rhabdomyoblastic differentiation was de- 
scribed.?' 

The question also arises as to the histogen- 
esis or embryogenesis of the cartilage and 
skeletal muscle observed in association with 
these medullo-epitheliomas. Several sugges- 
tions may be made, but we have no absolute 
proof that any one is the correct answer. 
First, as Verhoeff pointed out, and as I have 
repeatedly observed in our cases, the tumor 
usually has some vascular stroma. Often 
there is a large vascularized mesenchymal re- 
trolental mass that resembles and probably is 
hyperplastic primary vitreous. The vessels 
entering this mass in the posterior chamber 
can often be shown to have had their origin 
from the stroma of the ciliary body, entering 
through a colobomatous defect in the conti- 
nuity of the pigmented and nonpigmented 
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layers of ciliary epithelium. Thus one must 
consider the possibility that hetero»lasia took 
place in the mesodermal tissue contained in 
the persistent hyperplastic primary vitreous. 
As we have recently reported,’ onae may see 
heteroplastic adipose tissue in persistent hy- 
perplastic primary vitreous, but o date we 
have not seen either skeletal musde or carti- 
lage in such cases, nor have we seen adipose 
tissue in our teratoid medullo-ej itheliomas. 
Cartilage, however, is a well-known constitu- 
ent of the colobomatous defects in the se- 
verely microphthalmic eyes of babies born 
with a 13-15 trisomy,?? and it may rarely be 
seen in unilaterally malformed ey-s not asso- 
ciated w:th amy systemic anomaly or chromo- 
somal disorder.*? Thus a most likely possibil- 
ity is that the cartilage and skeletal muscle 
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observed in association with these meduüllo- 
ep:theliomas are derived from mesoderm en- 
tering through a colobomatous defect in the 
medullary epithelium. 

Another distinct possibility 1s the origin of 
these tissues from the neural ectoderm itself. 
At least one example of the origin of striated 
muscle fibers from the neural ectoderm is 
well established. In birds and reptiles, the 
pupillary muscles have the typical cross, 
banding of skeletal muscle fibers.*! Old em- 
bryologic studies indicated that these muscles 
are derived from the medullary epithelium,*? 
just as are the smooth iridic muscles of man 
ard most other species. Recently the embryo- 
lozic development of these "skeletal" muscle 
cells from the medullary epithelium at the 
rcstral margin of the optic cup in the chick 





Fig. 15 (Zimmerman). Rhabdomye« blastic differentiation of many cells contained within the loose mes- 
enchymal tissue of the tumor shown ‘n Figures 13 and 14 is evident even without the aid of special stains 
(hematoxylin and eosin, X380). (AF P Neg. 70-7862). 
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Fig. 16 (Zimmerman). The typical cytoplasmic cross-striations of skcletal muscle are demonstrated 
much more vividly with the phosphotungstic acid-hematoxylin stain (X305). (AFIP Neg. 69-9805). 


has been under investigation by light and 
electron microscopy in our laboratory, and 
we can confirm the fact that the neural ecto- 
derm does have the potential for the produc- 
tion of rhabdomyoblasts.** In some of our 
tumors, the extremely intimate relationship 
of rhabdomyoblasts to neuroepithelial ele- 
ments suggests the possibility that the two 
cell types may have arisen from a common 
precursor. 

Still another possibility remains to be con- 
sidered. According to some embryologists, 
the mesenchyme should be considered in a 
functional sense rather than as a genetic en- 

tity. It can be derived from various epithelia 
regardless of their blastodermic layer of ori- 
gin. In the region of the head, especially, 
much of the mesenchyme is derived from the 
neural crest. According to Starck,** this neu- 


roectodermal mesenchyme contributes to the 
formation of cartilage, bone, and odonto- 
blasts and may be termed the “mesectoderm.”’ 
The cephalic neural crest is also believed to 
give rise to melanocytes, Schwann cells, 
neuroblasts, and ganglion cells of the sympa- 
thetic nervous system and to leptomeningeal 
cells. In tissue culture, cells from the neural 
crest have been observed to differentiate 
along several pathwavs, and when grown in 
the presence of entodermal cells from the 
pharyngeal area, they produce cartilage.*? 
Thus it seems possible that the loose mesen- 
chymal tissue contained in the stroma sup- 
porting the  medullo-epitheliomatous ele- 
ments may actually be mesectoderm and that 
the islands of hyaline cartilage may be de- 
rived from such neuro-ectodermal tissue. I 
have not, however, come across any refer- 
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ence to the mesectoderm giving rise to skele- 
tal muscle, though, as I have already men- 
tioned, it is well established that in birds and 
reptiles the neuro-ectoderm can g ve rise to 
striated muscle. 

Finally, before closing let me s-y that the 
knowledge that a sarcomatous orbital tumor 
may have originated inside the eye can be 
useful for the surgical pathologist. Recently 
we were sent in consultation a chondrosarco- 
matous neoplasm in the orbit of a nine-year- 
old boy whose eye had been enucl=ated three 
years earlier—allegedly for retiroblastoma. 
When we were able to study the original 
ocular tumor, our suspicions preved to be 
correct. The intraocular tumor was not a ret- 
inoblastoma but, rather, a teratoid medullo- 
epithelioma containing a  mabdomyo- 
sarcomatous component. We were not 
able to demonstrate a cartilagineus compo- 
nent in the two blocks of tissue obtained 
from the eye, but we nevertheless have no 
doubts that the orbital chondrosarcoma rep- 
resents a recurrence of the original malig- 
nant teratoid medullo-epithelioma. In this 
connection, the case of intraocular chondro- 
sarcoma in a cat reported by Barron and 
Saunders*® is of interest. I have .tudied that 
tumor very carefully and believe it, too, be- 
longs in the category of malignant teratoid 
medullo-epitheliomas, but becaus2 the chon- 
drosarcomatous component has so over- 
grown everything else inside the eye, it is 
difficult to be certain of this interoretation. 


SUMMARY 


Although Verhoeff made an incredibly de- 
tailed and accurate histopathologic study of 
the tumor he described in 1904, -he name he 
chose for it ("terato-neuroma") seems inap- 
propriate because the tumor was neither 
truly teratoid nor neuronal. In retrospect, 
and with the large experience we and others 
have had since Verhoeff's time, it is apparent 
that his tumor was a sort of prototype of the 
pure medullo-epithelioma, an embryonic 
neoplasm containing structures resembling 
the medullary epithelium of the optic vesicle 
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anc its derivatives, Other medullo-epithelio- 


- 


mas that have since been studied contain, in. 
addition, heteroplastic elements—tissues not. 


normally observed in the eye—and may 
therefore be called teratoid medullo-epitheli- 
orras. Brain, cartilage, and rhabdomyoblasts 
are the most readily recognized heteroplastic 
elements observed in these teratoid medullo- 
ep:theliomas. 
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EARLY EFFECTS OF SINGLE AND REPEATED DOSES OF 
L-EP NEPHRINE :N MAN 


PETER C. KRONFELD, M.D. 


Tucson, Arizona 


In a recent review of the mechznism of 
action of the adrenergic drugs in glaucoma, 
Sears! distinguished three effects cf topical 
L-epinephrine upon the maintenance level of 
intraocular pressure: (1) an early decrease in 
pressure partly related to a decrease in 
aqueous production, (2) an early increase in 
outflow facility overlapping the decrease in 
aqueous production, and (3) a progressive 
increase in outflow facility with cortinued L- 
epinephrine medication. 

In 1962? and again in 1964,? Kleis, Bark- 
strom and I reported on early increases in 
outflow facility in patients with ccular hy- 
pertension or primary open-angle glaucoma 
after single doses of L-epinephrine. These ob- 
servations were extended and partly con- 
firmed by other investigators. The present 
paper provides a fuller picture of the early 
effects of L-epmephrine based on new mea- 
surements and intrasubject compar sons with 
the effects of other ocular hypotens:ve agents. 


MATERIALS AND METHODS 


The patients who participated in this 
study came from a group with ocular hyper- 
tension or primary open-angle glaucoma 
which has been under observatioa for sev- 
eral years. The status of their acueous dy- 
namics has been followed regularly in the 
outpatient department and this kas yielded 
base line values for pressure and outflow fa- 
cility (P, C») with only slight interference 
with these patients’ normal daily activities. 
The base line values have been checked at 
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suitable intervals, usually every six months. 
In general, the diurnal pressure pattern has 
been that of a high between 7 and 10 A.M. 
and a low in the evening. During the early 
morning hours the applanation pressures 
have been consistently higher than 24 mm 
Hg. Outflow facility (C), as determined by 
conventional tonography using Frieden- 
wald's 1955 tables, has not varied signifi- 
cantly between 7 A.M. and 4 P.M.; a few of 
the patients have shown an increase in C be- 
tween 7 and 10 p.m. 

By repeated paired Schigtz readings these 
patients' ocular rigidities were found to lie 
between 0.0160 and 0.0260. As shown also 
by other investigators (Lee,* Tarkkanen,and 
Karjalainen,® Criswick and Drance*), dur- 
ing the phases studied, L-epinephrine does 
not exert a demonstrable effect on ocular 
rigidity. 

L-epinephrine was routinely administered 
in a single drop of a 2% aqueous solution 
(containing about 1.02 mg of epinephrine 
base) between the hours of 7 and 9 a.m. In 
most parts of the study the applications were 
made to both eyes, the main reason being 
that a few instances of possible contralateral 
effects had been observed after unilateral 
suriace instilation of L-epinephrine. An- 
other reason was that in the majority of pa- 
tieats the abnormality of aqueous dynamics 
was asymmetrical which made the fellow eye 
less valuable as a control and more valuable 
as a test subject. 

Pilocarpine in varying dosage was the 
only previously administered hypoténsive 
medication, and in patients who had received 
this drug, a minimum of three days was al- 
lowed to elapse for evanescence of its effect 
before L-epinephrine was started, 

Observations during the early part of the 
study suggested variations in the test proce- 
dure. The study, therefore, has yielded sev- 
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, éral series of observations derived from sev- 
eral different groups of patients, all fairly 
well matched with regard to age, baseline 
pressure and outflow facility, and prevalence 
- of visual field defects. 

Test procedures—All measurements were 
made with certified mechanical or electronic 
( V. Mueller) tonometers of the Schigtz type. 
The test procedures were as follows: 

Series 1—Pressure readings were taken 
hourly from 8 A.M. until 4 p.m. for three 
consecutive days, a control day, a treatment 
day, and a post-treatment day. L-epinephrine 
was administered after the 8 A. M. reading on 
the treatment day. 

Series 2—Pressure readings were taken 
hourly from 8 A.M. until 12 noon for five 
consecutive days the first three of which were 
control days. L-epinephrine was adminis- 
tered after the 8 A.M. reading on the fourth 
day. Tonographies were performed each day 
shortly after the 12 noon pressure reading. 

Series 3—Pressure readings were taken 
hourly from 8 A.M. until 12 noon for five 
consecutive days the first two of which were 
control] days. L-epinephrine was adminis- 
tered after the 8 A.M. reading on the third 
day. Tonographies were performed each day 
shortly after the 12 noon reading. 

Series 4—Pressure readings were taken 
hourly from 8 A.M. until 12 noon for three 
consecutive treatment days (the patient re- 
ceiving a single dose of the drug after each 
8 A.M. tonometry). This was followed by 10 
days of rest, after which the whole course 
was repeated twice. 


Series 5 and 6—Repeated tonometries 
and tonographies were performed between 
11 A.M. and 1 P.M. on patients receiving two 
self-administered 1-2 drop doses of epineph- 
rine daily for one week (Series 5), or for 
three weeks (Series 6). 

For the same length of time and in rota- 
tion the last group of patients was also 
placed on two other hypotensive medications, 
pilocarpine 4% and echothiophate 0.25%. 
Within 18 months each of these therapeutic 
regimens was repeated at least once and in 
most patients twice, allowing three weeks for 
evanescence of the effects of L-epinephrine 
and echothiophate. Some of the patients ( Se- 
ries 6) required acetazolamide for pressure 
control during the evanescence periods. 


RESULTS 


Hourly pressure measurements after a 
single dose of L-epinephrine administered 
at 8 A.M. showed variations in individual 
response during the early phases. A few eyes 
passed through a mild hypertensive phase, 
while in others a drop in pressure was re- 
corded at the end of the first hour. These in- 
dividual variations were similar in pattern 
and degree to those reported by Richards 
and Drance.” 

When measurements were combined into 
means, the patients in Series 1 (Table 1) 
showed a drop in pressure that was gradual 
and reached a maximum four hours after 
the early morning treatment. Lower pres- 
sures continued during the afternoon and 
were still clearly demonstrable the next 


TABLE 1 


THE TIME-COURSE OF THE EFFECT ON PRESSURE OF A SINGLE DOSE OF L-EPINEPHRINE 
(Series 1, n —8, arithmetic means) 











Hours 
A.M. P.M. 
Days 
8 9 10 11 12 1 2 3 4 

o —————— HÉÁÓRÁ—À—— À'—— ee 
Control 28.4 26.5 27.8 27.8 28.0 26.5 23.2 24.5 24.5 
Treatment 26.5* 25.9 24.8 23.2 20.8 20.0 19.6 20.0 20.5 
Post-treatment 25.8 24.2 23.4 23.9 25.3 23.6 22.8 24.0 25.4 
————LL————————— HRÉÉA—— — 


." Time of treatment. 
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TABLE 2 : 


EFFECT OF A SINGLE DOSE OF L-EPINEPHRINE ON PRESSURE AND OUTFLOW FACILITY 
IN OCULAR HYPERTENSION OR PRIMARY OPEN-ANGLE GLAUCOMA 
(Series 2, n=10, arithmetic means +S.E.) 


——— Se —— M HU ——— 





a 


Control Days Treatment Post-treatment ` 
Day Day 
1 2 3 (Day 4) (Day 5) 

NENNEN ——————MM d n ctia a 
Mean morniag 
pressure in 
mm Hg 27.11.94 26.41.75 25.9 4,8] 21.4+ .53* 19.5+.44* 
O a pe ee eae 
Outflow facility 
in ul/min/ 
mm Hg .103 + .011 .114  .012 .119 + .009 .186 + ..015* 6473 3: 014" 
Oe ee ee eee 

"P DI 


day. This pointed toward the early after- 
noon hours of the treatment day as the 
time of the maximal pressure effect of single 
doses of L-epinephrine. Procedures used in 
Series 2 and 3 were, therefore, designed to 
combine tonography about five hours after 
treatment with hourly tonometries Guring the 
morning. To get more information about the 
optimal length of the control and post-treat- 
ment periods, the control period was extended 
to three days preceding drug administration 
in Series 2 and the post-treatment observa- 
tion period extended to three days in Series 
3. The hourly morning pressure rea lings, ex- 
cluding the first reading on the treatment day, 
were combined into means for the mdrvidual 
eye and the individual day. 


The data thus obtained (Tables 2 apd 3) 
are indicative of insignificant changes from 
one control day to the next, of a significant 
mean pressure drop from the last control day 
to the treatment day and of an even more 
significant mean pressure drop from the last 
control to the post-treatment day. Lower 
mean pressures than on the last control day 
still prevailed on the second day after treat- 
mert. Since the results in Series 2 and 3 
were in essentially good agreement, they 
were combined in Figure 1 for the presenta- 
tion of the pressure drops in the individual 
eyes. Both the treatment day and the post- 
treatment day data show the approximately 
linear relationship between pressure drop 
(AP) and starting level (P,) that is known 


TABLE 3 


EFFECT OF A SINGLE DOSE OF .-EFINEPHRINE ON PRESSURE AND OUTFLOW FACILITY IN 
OCULAR HYPERTENSION OR PRIMARY OPEN-ANGLE GLAUCOMA 
(Series 3, n 212, arithmetic means +S.E.) 








Control Days 


1 2 


ae 


Mean morning 
pressure in 
mm Hg 


27.4 -1.12 28.2 —1.8/ 


E ————— M —— —— M — M M —— ————— 


Outflow facility 
in pl/min/ 
mm Hg 


.109 + .006 . 106 + .007 


Treatment Post-treatment Second Day 
Day Day Post-treatment 
(Day 3) (Day 4) (Day 5) 
24.4+1.34* 23.0 x0.711 25.4 4-1.05 
.176 2.0071 .160 + .0091 .120 1.009 


a aaa  —— M HM—— —————— 


* Pme. 0 
t P«.01 


* 
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ie 20 22 24 


32 34 


-6 
AP 
-8 
9 
-10 
EFFECT OF L-EPINEPHRINE 
ON PRESSURE 
SINGLE DOSE N=22 
12 
o Rx DAY 
e POST Rx DAY 
-14 


Fig. 1 (Kronfeld). The base line pressures recorded on the abscissa (P») are the means of hourly morn- 
ing pressure measurements on the control day preceding the administration of a single dose of 2% 
L-epinephrine. The ordinates ( AP) are the differences between P» and the mean morning pressures on the 
day of treatment (empty circles) and on the day following treatment (solid circles). The subjects are 
patients with ocular hypertension or primary open-angle glaucoma (Series 2 and 3). 


to apply, within definite limits, to the effects 
of other hypotensive agents.*? In addition, 
there is considerable individual variation, 
with a few eyes standing out by their poor 
responses. 

With the drop in pressure the phenome- 
non of the early increase in outflow facility 
is shown in Tables 2 and 3, most pronounced 
on the treatment day, less so on the post- 
treatment day, and barely suggested on the 
second day after treatment. The relationship 
between base line and drug-response values is 


made simpler and clearer by conversion of 


outflow facility into outflow resistance. A 
linear relationship is known to exist between 
a pilocarpine-induced drop in resistance (AR) 


* and the baseline value (R;).** In Figure 2 


this relationship may also be deduced for 
single doses of L-epinephrine. There was only 
one eye that responded poorly in terms of 
outflow resistance, and in this case it was nof 
associated with a poor pressure response. 

Other data regarding single-dose re- 
sponses were available from Series 4, These 
patients received single, one-drop doses for 
three consecutive days, and each three-day 
course of drug administration on this regi- 
men was repeated three times with 10 days 
intervening between the courses. The find- 
ings on the first day of these courses are 
shown in Table 4. 


SHORT-TERM SUSTAINED ADMINISTRATION 


The effects of L-epinephrine remain es- 
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-4 
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AR | 
| à 
-5 
46 
-7 EFFECT OF L-=PINEPHRINE 
ON OUTFLOW RESISTANCE 
5 HOURS POST Rx N=22 
-8 
-9 


Fig. 2 (Kronfeld). The base line resistances recorded on the abscissa (Rn) are the reciprocals of the 
midday measurements of outflow facil ty on the control Jay preceding the administration of a single dose 
of 2% L-epinephrine. The ordinates (AR) are the differences between R» and the reciprocal of the mid- 
day outflew facility on the day of treatment. The subjects are patients with ocular hypertension or pri- 
mary open-angle glaucoma (Series 2 ad 3). 


TABLE 4 


REPEATABILITY OF THE =PINEPHRINE-INDUCED INCREASE IN OUTFLOW FACILITY 
SINGLE-DOSE TESTS REPEATED AT 14-DAY INTERVALS 
(Series 4, right eyes only, outflow facility in ul/min /mm Hg) 











Repeat Tests 

Subject Base Line Range 

First Second Third 
M.B. 0.11-0.14 0.18 0.19 0.19 2 
A.A. 0.10-0.15 0.20 0.15 0.20 
F.M. 0.12-0.15 0.31 0.27 0.28 
CL. 0.13-0.19 0.31 0.24 0.25 
M.C. 0.07-0.12 0.23 0.22 0.20 
Ed 0.06-0.09 0.21 0.23 0.15 


< 
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. TABLE 5 


COMPARISON OF SINGLE AND REPEATED DOSE EFFECTS 
(Series 5, n 216) 
EU————————————————M———————————————ÀÁÉ 








L-epinephrine 2% 


Subject Base Line* 3539 
and Single Dose Two Times Daily for One Week1 
Eye P C ]—— ner C2 pue Se 

P E P E 
€ ee ee MM * 

S.W. 

Right eye ^ 22.0 0.130 17 0.25 17 0.25 
Left eye 20.0 0.130 15 0.22 19 0.25 

K.M. 

Right eye 23.2 0.136 15 0.26 16 0.21 
Left eye 23.0 0.131 17 0.27 21 0.25 

H.J. 

Right eye 20.3 0.128 16 0.26 13 0.27 
Left eye 20.3 0.119 15 0.24 12 0.29 
K 

Rigl*t eye 19.0 0.110 14 0.18 16 0.23 
Left eye 19.0 0.130 13 0.21 15 0.21 

M.R. 

Right eye 21.0 0.130 12 0.32 12 0.30 
Left eye 25.2 0.100 14 0.21 18 0.25 

W.E. 

Right eye — 21.0 0.150 18 0.30 13 0.27 
Left eye 18.2 0.150 17 0.29 13 0.29 

G.C* 

Right eye 20.0 0.088 13 0.29 14 0.24 
Left eye 19.8 0.093 15 0.25 16 0.25 


0.060 22 
0.062 19 


* Means of three or more measurements. 
T Means of two measurements. 


sentially unchanged if two instillations per 
day are continued for one week (Table 5, 
Series 5). This finding suggested that sus- 
tained medication for a limited period might 
produce a quasi-steady state which would al- 
low repeated measurements that could be 
combined into truly representative means. 
This proved to be the case. Four to six mea- 
surements during the second and third week 
of treatment (Series 6) revealed no system- 
atic upward or downward trend and were, 
therefore, taken to reflect an at least tempo- 
rary Steady state. These measurements are 
shown in Table 6 as means and ranges for 
pressure and facility. 

Short-term sustained medication elicited, 
on the whole, somewhat greater responses 
than the single doses. In the performance of 
the individual eyes, a nearly linear depen- 


dence of the responses upon their baseline 
values can again be recognized (Fig. 3 and 
4). Comparison with the effects of pilocar- 
pine and echothiophate shows that in the 
dosages used in this study the response pat- 
tern for L-epinephrine was fairly close to 
that of echothiophate ( Fig. 5) ; a distinguish- 
ing feature of the pilocarpine effect was the 
occurrence of slight responses, both in terms 
of pressure and of resistance ( Fig. 6). 


COMMENT 


The search for representative indicators 
of drug effects had to begin with a search 
for base lines. The base lines chosen for this 
study were the means of repeated middle-of- 
the day tonometries and tonographies done 
in the outpatient department with only mini- 
mal interruptions of the patient's normal 
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EFFECT OF 2% L-EPIXEPHRINE ON PRESSURE AND OUTFLOW FACILITY 
IN OCULAR HYPERTENSION OR OPEN-ANGLE GLAUCOMA 
(Series 6, n=22) 


a ————— mmm mnn Ó—Ó1À— 
—————————————————— MM ee eS 


: 1064 
Base Line 

Subject —_ 

and P E 

Eye —————— 

Range Mean Range 

A.S 

Right eye 27-34 32.9 0.05-0.08 

Left eye 27-34 31.8 0.05-0.08 
G.M. 

Right eye 23-28 26.8 0.#6-0.11 

Left eye 23-33 30.0 0.95-0.10 
SF, 

Right eye 25-31 26.8 0.34-0.07 

Left eye 25-27 25.4 6.35-0.07 
DL. 

Right eye 25-34 26.6 06.04-0.10 

Left eye 22-34 24.5 0.04-0.10 
K.F. 

Right eye 25-28 25.6 0.96-0.11 

Left eye 25-29 26.2 0.06-0.11 
GL, 

Right eye 21-29 25.4 0.07-0.13 

Left eye 21-28 24.3 0.07-0.13 
S.M. 

Right eye 22-26 24.4 0 :08-0.12 

Left eye 20-24 22.3 0 :08-0.12 
K.M. 

Right eye 22-24 23.2 0. 13-0.16 

Left eye 22-26 25.0 0.12-0.14 
R.M. 

Right eye 21-25 22.0 ® 07-0.13 

Left eye 19-22 20.8 © .07-0.13 
H.J. 

Right eye 19-22 20.3 @.12-0.17 

Left eye 19-22 20.3 *9.10-0.13 
G.C. 

Right eye 18-21 20.0 (.08-0.10 

Left eye 18-21 19.8 C.07-0.12 


Mean 
0.060 
0.065 


0.077 
0.077 


0.060 
0.062 


0.089 
0.093 
0.102 
0.110 
0.090 
0.096 


0.136 
0.131 


0.096 
0.099 
0.119 


0.088 
0.093 


Treatment Twice Daily for Three Weeks 





P C 
Range Mean Range Mean 
4 
14-17 14.8 0.13-0.17 0.144 7 
14-17 15.2 0.14-0.19 0.178 
16-17 16.7 0.18-0.24 0.190 
17-21 20.2 0.19-0.22 0.190 
18-22 20.0 0.11-0.15 0.123 
18-22 20.8 0.10-0.13 0.117 
e 
17-19 18.0 0.16-0.19 0.185 
0.089 17 17.0 0.13-0.17 0.150 
16-18 11.3 0.17-0.22 0.188 
15-18 16.8 0.18-0.23 0.203 
16-17 16.7 0.20-0.24 0.217 
0.109 17 17.0 0.20-0.24 0.227 
15-18 15.9 0.20-0.22 0.207 
15-18 15.4 0.17-0.20 0.175 
15-18 16.3 0.21-0.27 0.230 
17-20 18.7 0.18-0.23 0.227 
16-17 16.7 0.18-0.25 0.185 
14-15 15.1 0.20-0.31 0.205 
0.128 15 15.0 0.26-0.30 0.280 
13-17 15.0 0.23-0.28 0.253 
13-15 14.0 0.23-0.25 0.240 
13-16 14.0 0.23-0.28 0.240 





daily activities. The results of these tonogra- 
phies are normally distributed wita standard 
deviations of the order of 0.01€-0.022 pl/ 
minute/mm Hg.” 

The new data relating to single-dose 
effects may be compared with thc results of 
the recent studies by Criswick amd Drance,’ 
and by Makabe.? Despite some differences 
in technique with regard to magnitude and 
range of responses, the three studies are in 
good agreement ( Table 7). 

In the study by Criswick and Drance, and 
also that by Makabe,?* only one eye of each 


patient was studied, with the fellow eye either 
serving as control or not participating. Most 
of the data of the present study are derived 
simultaneously from both eyes of each pa- 
tient. Because of the well-known similarity of 
the parameters of aqueous dynamics in the 
two eyes of the same subject, the use of both 
eyes in drug studies may add to the strength 
of the results at the price of reducing the 
range of interindividual variations. Because 
of this potential weakness of the present 
study, the similarity of its results to those of 
the other two studies is reassuring. 


. 
d 
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AP -1IOr 


DRUG EFFECTS ON PRESSURE | 


o PILOCARPINE 4.0% q.i.d. 
-|8 * L-EPINEPHRINE 2.0% b.i.d. 
o  ECHOTHIOPHAT E 0.25% h.s. 


-20 


Fig. 3 (Kronfeld). Each vertical line represents the responses of one eye of Series 6. The P» values on 
the abscissa are the means of midday pressure measurements without hypotensive medication. The ordinates | 
(AP) are the differences between P» and the means of midday pressure measurements during three-week 

e courses of treatment with the agents indicated in the figure. 
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DRUG EFFECTS ON OUTFLOW RESISTANCE $ T 
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Fig. 4 (Kronfeld). Each vertical line represents the responses of one eye of Series 6. The R» values on 
the abscissa are the reciprocals of mears of midday meas:rements of outflow facility without hypotensive 
medication. The ordinates (AR) are t^e differences between R» and the reciprocals of means of midday 
measurements of outflow facility on pitients with ocular hypertension or primary open-angle glaucoma 
(Series 6) during three-week courses »f treatment with the agents indicated in the figure. 


In the new single-dose data the nearly lin- 
ear dependence of the pressure and resis- 
tance drops upon their respective base line 
values is in accord with Makabe’s study’® 
and my own findings in an earlier, unpub- 
lished series of cases. This is noteworthy be- 
cause it brings out a similarity between the 
effects cf L-epinephrine and those of cholin- 
ergic hypotensives. The drops in pressure 
and resistance after single doses could not be 
correlated with each other, which :s in accord 
with the findings of Criswick ard Drance.’ 


Tke lack of correlation suggested significant 
variations of the other major parameter of 
acueous dynamics, the rate of aqueous pro- 
duction. In Makabe's series, the flow rates 
calculated from the tonographic data ap- 
peared to be reduced three hours after single 
doses in 15 out of 20 glaucomatous eyes. 
Sach effects apparently predominate in nor- 
mal human eyes (Kupfer, Weekers and " 
associates!*), and in some forms of ocular 
disease which will require further study. 

In the present single-dose data, no consis- 


. 
b 
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tent change in the flow rates calculated for  L-epinephrine effects the gain in facility 
„the individual eyes could be recognized. The tends to get ahead of the drop in pressure ; 
: mean facility and pressure responses in Ta- this has been interpreted as increased pseu- 
bles 2 and 3 indicate that in the early phase of — dofacility by Duzanec and Leydhecker,"® and 


AP 10 





» PRESSURE CHANGE vs. 
RESISTANCE CHANGE 


X ECHOTHIOPHATE 0.25% h.s. 
* L-EPINEPHRINE 2.0% b.i.d. 


IG 
x 0 
€ 
I8 x 
x 
€ 
20 


Fig. 5 (Kronfeld). The correlation between the pressure changes and the resistance changes produced 
t by three-week courses of topical hypotensive treatment in patients with ocular hypertension or primary 
open-angle glaucoma (Series 6). 
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PILOCARPINE 4.0% q.i.d. 


e L-EPNEPHRINE 20% b.i.d. * 
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Fig. 6 (Kronfeld). The correlatior between pressure and resistance changes produced by three-week 
courses of topical hypotensive treatme-t in patients with ocular hypertension or primary open-angle glau- 


coma (Series 6). 


has been observed in monkeys by Bárány.” 
Kupfer’s observation in normal suman vol- 
unteers** and Bill's findings in the vervet 
monkey’ do not suggest increases in pseu- 
dofacility. An initial increase in the rate of 
aqueous production could explein the dis- 
crepancy between outflow facility and pres- 
sure, 


An increase in the rate of aqueous se- 
cretion during the first few hours of L-epi- 
nephrine effects was observed by Langham 
and Weinstein!? in a sympathetically dener- 
vated (that is, supersensitive) human eye. 

Abnormalities of sympathetic innervation 
in glaucoma simplex are by no means clearly 
established. The usual single dose delivered 


p= 


^ 
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. TABLE 7 


FREQUENCY DISTRIBUTION OF PERCENT OF INCREASE IN OUTFLOW FACILITY IN OCULAR HYPERTENSION 
OR OPEN-ANGLE GLAUCOMA AFTER SINGLE DOSES OF L-EPINEPHRINE 2% 


MIHI —MM———M—————————————— 


Percent Increase 


. Source — 
of Less —10 11 31 51 71 91 Greater Total 
Data than to to to to to to than 
—10 10 30 50 70 90 110 110 

o an aeaa Mà S 
Criswick and 
Drance* — 2 4 3 5 5 — 5 24 eyes 
I Se 
Makabe” 2 3 3 3 4 1 2 2 20 eyes 
PE Mr É—M—M——————— Máá—a— 000 M 
Present study 
(Series 2 
and 3) — — 3 5 5 4 2 3 22 eyes 


a aa ee 


to thg eye in the present study (one drop of 
2% solution equivalent to about 1 mg of L- 
epinephrine) is so large in terms of human 
physiology that initial enhancement rather 
than the typical inhibition of some aspect of 
aqueous secretion is conceivable. This could 
explain the discrepancy between outflow and 
pressure during the first few hours of the 
ocular effects of L-epinephrine. 

Turning to the effects of sustained L-epi- 
nephrine administration, the results in the 
subjects in Series 6 (Table 6) probably rep- 
resent the most solid indicators of the early 
effects of the drug which have emerged from 
the present study. With regard to magnitude 
and range of the percent of facility increases, 
Series 6 differs markedly from the single- 
dose series 2 and 3. One obvious reason is 
that the participants in the single-dose studies 
were selected from a group of patients with 
ocular hypertension or those with primary 
open-angle glaucoma whose response to L- 
epinephrine, at the time of selection, was not 
known. This group could, and actually did, 
include poor responders to r-epinephrine. 
For the three-week sustained administration 
study (Series 6), some degree of responsive- 
ness to L-epinephrine and to the other drugs 
was a necessary requirement, so known non- 
responders were eliminated. 

In Series 6, too, there is a nearly linear 
relationship between the drug-induced re- 
gistance and drops in pressure and their base 


line values (Figs. 4 and 5). Because of the 
strong correlation between the responses of 
the patients' two eyes to the drugs used in 
this study (Fig. 7), it was felt that the sample 
(Series 6) would become more representa- 
tive of its population if only one eye of each 
patient was used in computing the correla- 
tion coefficients. This computation for left 
eyes only (the eyes first tested) yielded cor- 
relation coefficients of 0.82 for the r-epi- 
nephrine-induced AP versus P, and of 0.92 
for the corresponding AR versus R,, both 
significant at the 1% level. 

In the same sample, a correlation between 
drops in resistance and in pressure could be 
demonstrated in a strength of 0.64 for the 
effects of L-epinephrine and of 0.73 for echo- 
thiophate (both significant at the 5% level). 
Both of these correlations could be made 
stronger if corrections were applied to the 
large pressure drops which occurred from 
starting levels well outside the range of linear 
relationship between AP and P. 

A search for epinephrine-induced changes 
in the rate of aqueous production was made 
by comparing the flow rates calculated from 
the individual tonographies done under the 
effect of short-term L-epinephrine therapy 
with the corresponding base line values. 
Both sets of values varied within such wide 
limits for the individual eyes that no consis- 
tent effect of the drug on flow rate could be 
recognized. 
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Flow rates calculated from the mean pres- 
sures and facilities of Table 7 also ailed to 
demonstrate an overall trend toward lower 
aqueous production rates under short-term 
epinephrine therapy. In only seven cf the 22 
eyes listed in Table 7 did the relationship be- 
tween the rise in facility and the drop in 
pressure suggest greater than 15% suppres- 
sion of aqueous production, The cominant 
effect of epinephrine observed in the present 
study was clearly the improvement in out- 
flow facility. 
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SHORT-TERM VERSUS LONG-TERM THERAPY ° 


In Table 8 the two long-term series of 
Becker and associates?^?' and the left eyes 
of the present Series 6 are compared with re- 


gard to the percent of improvement in out- 


flow that occurred under L-epinephrine med- 
ication. Since in all probability the three se- 
ries did not differ materially with regard to 
the condition of the patients' eyes, the gross 
difference shown in Table 8 (and proved sig- 
nificant at the 0.01 level by the Wilcoxon 
rank sum test) suggests a rather general 


Fig. 7 (Kronfeld). The correlation between the pressure changes (AP/P»-10) in the right and left eye 
produced in patients with ocular hypertension or primary cpen-angle glaucoma (Series 6) by three-week 
courses of treatment with the agents indicated in the figure. 


w^ 


$ ^ VOL. 72, NO. 6 L-EPINEPHRINE AND AQUEOUS HUMOR DYNAMICS 1071 . 
3 TABLE 8 
FREQUENCY DISTRIBUTION OF THE EPINEPHRINE-INDUCED PERCENT OF INCREASE IN 
OUTFLOW FACILITY IN OCULAR HYPERTENSION OR OPEN-ANGLE GLAUCOMA 
Percent Increase 
Source Duration 
of of —9 11 31 51 71 91 111 131 151 Total 
Data Treatment to to to to to to to to to No. 
10 30 50 70 90 110 130 150 170 Eyes 
Present 
study 3 weeks — — — 2 4 8 3 3 2 22 
(Series 6) 
Becker and 
associates! 3 months 9 7 10 4 3 1 — 2 1 37 
Becker and Upto 
associates? (60 months 4 15 12 9 6 1 3 — 1 50 








phenomenon of relative tolerance that sets in 
after the first three weeks of treatment. A 
particularly pronounced form of this toler- 
ance may have been the basis of the tachy- 
phylaxis to the drug observed by Krill and 
Newell?? in some of their cases. In the large 
majority of ocular hypertensive patients and 
those with primary open-angle glaucoma, a 
certain—and clinically very useful—measure 
of responsiveness is retained and becomes, 
in some cases, the starting level for the grad- 
ual gain in facility reported to occur on pro- 
longed L-epinephrine therapy.!??3 


COMPARISON WITH OTHER HYPOTENSIVE 
DRUGS 


Further characterization of L-epinephrine 
as a hypotensive agent was expected to de- 
rive from comparison of its effect with that 
of other drugs. The similarity between the 
effects of epinephrine and echothiophate, as 
shown in Figures 3 and 4, was closer than 
expected. In the evaluation of this similarity, 
allowance should be made for a possible low- 
ering.of ocular rigidity by echothiophate. The 
pressure drops shown in Figure 3 may, there- 
fore, represent slight overstatements and the 
resistance drops of Figure 4 may be under- 
statements of the actual changes that occurred 
in response to echothiophate. 

Also, the dosages in which the two drugs 


were used may not have been equally close 
to the maximum effective dose for all the 
eyes included in the study. Echothiophate 
in 0.25% concentration once a day may 
represent less than the maximum dose, 
while 2% L-epinephrine twice a day is well 
in excess of the full dose. Still, in a qualita- 
tive and semi-quantitative sense the compari- 
son of the two drugs is probably valid; it 
again brings out the strength and duration of 
the outflow-enhancing component in the effect 
of L-epinephrine. The responses of the indi- 
vidual eyes to the two drugs tend to be close 
together, suggesting essentially the same de- 
gree of responsiveness to both drugs. This 
probably applies only to eyes with base line 
pressures within the range represented in 
this study; in eyes with base line pressures 
in excess of 35 mm Hg the responses to 
echothiophate are generally distinctly better 
than the responses to topical L-epinephrine. 
This characteristic of the drug, however, 
does not apply to the massive doses delivered 
to the eye by subconjunctival injection of 
0.1% solutions. 

Comparison of the effects of L-epineph- 
rine with those of pilocarpine are valid with 
regard to dosage; tonography performed 
four hours after the early morning adminis- 
tration indicated that in none of the patients 
of Series 6 could the effect of pilocarpine 
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4% be augmented significantly by 50% in- 
crease in dosage. A difference in effective 
dosage may have been introduced b- the fact 
that most of the patients of Seriss 6 had 
been on sustained pilocarpine therapy prior 
to the study. 

The comparison brings out well-known 
characteristics of pilocarpine—that is, 
marked individual variations in effeet, smaller 
responses in general and, specifically, very 
small responses in the range of low base line 
pressures, a range in which L-epin=phrine is 
conspicuously effective. 


SUMMARY 


The early effects of topical L-epinephrine 
on aqueous dynamics in primary scular hy- 
pertension and primary open-angle glaucoma 
were studied with single doses nd three- 
week courses of sustained admmistration. 
Several phases of the effect of the drug 
could be recognized, with increases in out- 
flow facility emerging as the dcminant re- 
sponse of the type eye under stucy. During 
the first three weeks of treatment -he magni- 
tude of the facility response was c ase to that 
of echothiophate, with suppressien of aque- 
ous production making a recogn zable con- 
tribution to the lowering of intraocular 
pressure in only one-third of the eyes par- 
ticipating in the study. 

The high level of facility response evi- 
denced during the first three weeks of treat- 
ment is probably not uniformly maintained 
as treatment 1s continued. 
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> RESULTS OF DEPRESSION BIOMICROSCOPY OF THE 
; POSTERIOR CHAMBER 


H. Srzzaxk, M.D. 


Vienna, Austria 


The posterior chamber of the human eye 
has a complicated shape (Fig. 1). Salzmann! 
distinguishes several parts. 

The most posterior part (ie. the slit- 
shaped orbicular space named after Garnier?) 
extends between the inner face of the pars 
plana and the orbicular portion of the ante- 
rior limiting membrane of the vitreous. 

The second part, the system of ciliary val- 
leys, borders on the orbicular space posteri- 
orly. In the posterior pars plicata, the ciliary 
valleys form closed canals, as the vitreous is 
adherent to the tips of the ciliary processes. 


- In the anterior pars plicata, by contrast, the 


ciliary valleys present as grooves opening 
into the circumlenticular space. 

The circumlenticular space itself consti- 
tutes the third part of the posterior chamber. 
Its outer and inner borders are formed by 
the ciliary processes and the peripheral len- 
ticular zone, while it is delineated anteriorly 
and posteriorly by the anterior limiting 
membrane of the vitreous and the anterior 
zonule fibers. 

The extreme anterior part of the posterior 
chamber (1.e., the prelenticular and prezonu- 
lar space) extends from the pupil to the iris 
root. It borders anteriorly on the iris and 
posteriorly on the lens as well as the anterior 
zonule fibers. 

Biomicroscópy of the posterior chamber in 
non-aphakic eyes has so far been limited. The 
prezonular and the circumlenticular space can 
be examined with the slit lamp only under 


. exceptional circumstances. Such examina- 


tion is possible (1) if there is a colomba or a 
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Fig. 1 (Slezak). Posterior chamber of the 
human eye. 


dialysis of the iris, or (2) if the pupil can be 
dilated to the extent of forming an iridolenti- 
cular cleft. In this case, the iris contracts 
into a narrow seam and loses its contact with 
the anterior lens surface. 

The results obtainable on biomicroscopy 
of the posterior chamber through the irido- 
lenticular cleft, using mirror contact lenses, 
are poor for two reasons: (1) The biomicro- 
scopic visual field is narrow; hence, only a 
slit-shaped section of the posterior chamber 
can be viewed (Fig. 2). Further (2), the sec- 
tions of the posterior chamber which are vis- 
ible through the iridolenticular cleft are not 
magnified when contact lenses are used. 
Hence, details go unnoticed. 

Visualization can be improved by depress- 
ing the sclera above the posterior chamber 
(Fig. 3). This ensures that the examination 
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Fig. 2 (Slezak). Biomicroscopy oí the posterior 
chamber through the iridolenticular cleft using a 
mirror contact glass. 


can be done at a smaller angle cf incidence, 
offering the following advantages: 

1. The biomicroscopic visual 3eld is con- 
siderably expanded, since the examination is 
no longer confined to the narrow space cre- 
ated by the iridolenticular cleft. Thus poste- 
rior chamber sections otherwise inaccessible 
to biomicroscopy become visible and can be 
observed with the slit lamp. 

2. The size of the image is larger, as the 
posterior chamber is examined through the 
lens. 

3. Though still necessary, diletation of the 


Fig. 3 (Slezak). Translenticular biomicroscopy of 
the posterior chamber after scle-al depression. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 





ow 


pupil need not be extreme. Thus biomicros- 
copy of the posterior chamber is no longer 
confined to exceptional cases. 


The auxiliary devices commonly used for 
slit lamp examinations of the ora serrata and 
the pars plana of the ciliary body??? have no 


plece in depression biomicroscopy of the 


posterior chamber, as the depression they 
make is not sufficiently anterior. These de- 


viees reach the orbicular space. 


To visualize those parts of the posterior 
chamber anterior to the orbicular space along 
the translenticular route, I used a funnel, 
initially, with the three-mirror contact lens? 
(Fig. 4), the depressor of which partially 
overlapped with the scleral seam of the con- 
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tact lens. Thus I succeeded in depressing the ~ 


eveball anterior to the anterior margin of the 
pars plana. As experience accumulated, I 
feund that visualization of the posterior 
chamber is improved when the depressor 
completely rests on the scleral seam of the 
contact lens. This ensures that the iris-root 
recess of the prezonular space can also be 
observed with the slit lamp. Consequently, I 
have come to use a contact lens (Fig. 5) with 
a broad scleral seam, the mirror of which is 





Fig. 4 (Slezak). Ciliary body depression funnel 
(for biomicroscopy of the pars plicata of the ciliary , 
body). 
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Fig. 5 (Slezak). Posterior chamber contact glass. 
2 





Fig. 7 (Slezak). Slit lamp examination of 
supine patient. 


inclined 66 degrees to the anterior surface. 
Its spherical depressor is embedded in the 
scleral seam right next to the corneal excava- 
tion and impresses the eyeball above the pos- 
terior chamber. The depressed area then be- 
comes visible in the mirror of the contact 
lens (Fig. 6). The pupil of the examined eye 
is also visualized, but its mirror image is de- 
formed ovally. This oval deformation of the 
pupillary mirror image at times limits the 
usefulness of the binocular translenticular 
slit lamp examinations in the temporal and 
Se icio Py nasal sections of the posterior chamber. 
> Whenever this occurs the patients are exam- 
, E ined in the supine position, using a special 

Fig. 6 (Slezak). Top: Scleral depression above ' ; i P 
the posterior chamber. Bottom: Mirror image of Version of the shit lamp which I developed in 
the depressed part of the posterior chamber. collaboration with Haag-Streit (Fig. 7). The 
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prototype is still subject to improvements 
and thus is not yet available on the market. 


RESULTS AND COMMENTS 


Examination with the postericr chamber 
contact lens supplies information on the to- 
pographic relations between the anterior 
chamber angle and the iris root recess of the 
posterior chamber. The latter may be wide, 
of medium width, or narrow. If the recess is 
wide (Fig. 8), a wide brown area is seen in 
front of the tips of the ciliary precesses. At 
medium width of the recess (Fig. 9), this 
area is rather small. It correspends to the 
wall of the recess. If the recess is narrow 
(Fig. 10), its wall can no longer be seen. 
The image is confined to the antemor margin 
of the tips of the ciliary processes. The con- 
figuration of the iris root recess depends on 
the width of the anterior chamber angle and 
the length of the ciliary processes. If the an- 
terior chamber angle is narrow, the recesses 
should be wide, and vice versa. Discrepan- 
cies between the findings of znterior and 


Figs. 8-10 (Slezak). Left: Wide iris root recess. Overview (top) and mirror image after scleral de- ° 
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posterior gonioscopy serve as an indicatgr 
for the length of the ciliary processes. Smalt 
anterior chamber angles and narrow iris root 
recesses are associated with relatively long 
and overhanging ciliary processes, while 
large angles and wide recesses suggest short 
amd flat processes. 

As a rule, the wall of the iris root recess is 
smooth, but at times it presents a relief of 
radial ridges and bulges (Fig. 11). Occa- 
sionally, an abnormally long ciliary process 
reaches into the iris root recess. 

The posterior chamber contact lens is ex- 
tremely useful in examining eyes with vitre- 
ous opacities of unknown etiology. Recently, 
I examined a patient with recurring vitreous 


opacities involving the right eye. Both the ` 


choroid and the pars plana of the ciliary 
bədy were free from inflammatory lesions. 
The retinal vessels were also normal. Hence, 
I initially suspected a serous posterior cycli- 
tis, but depression biomicroscopy of thẹ pos- 
terior chamber lead to the right diagnosis: 
Several tips of ciliary processes inferotem- 
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pression (bottom). Center: Iris rcot recess of medium width. Overview (top) and mirror image after 
scleral depression (bottom). Right: Narrow iris root recess. Overview (top) and mirror image after scleral 


depression (bottom). 
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porally had fused into a grayish-yellow nod- 
ule (Fig. 12). This suggested a granuloma- 


tous anterior cyclitis. About 10 minutes after 


the intravenous injection of fluorescein the 
nodule had a patchy green appearance. 
Shortly afterward, the stain leaked into the 
vitreous. The nodule was therefore the cause 
for the recurring vitreous opacities. 

I am not aware of any reports on the con- 
dition of the posterior chamber in cases of 
rubeosis iridis. Therefore, I examined pa- 
tients with this disease at the slit lamp, using 
the posterior chamber contact lens. Since 
vascularized tissue is often found in the an- 


- terior chamber angle in this condition, I sus- 


pected similar changes to be present in the 


~ posterior chamber, but, with one single ex- 


ception, this assumption proved wrong. In 
all such eyes examined, both the ciliary pro- 
cesses and the iris root recesses were normal, 
except for one case in which an island of 
vascularized tissue was seen in the iris root 
recess (Fig. 13). Further studies will prove 
whether this finding is more common than 
our experience seems to suggest. 
Conceivably, the posterior chamber con- 
tact lens may also be useful for photocoagu- 
lation. The technique of photocoagulation as 
described by Fankhauser and Lotmar?® has 
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Fig. 11 (Slezak). Wall of the iris root recess 


with thin radial ridge, radial bulge and abnormally 
long ciliary process. 
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Fig. 12 (Slezak). Granulomatous inflammatory fo- 
cus in the area of the tips of the ciliary processes 


thus far been confined to the peripheral reti- 
nal region and pars plana. With the help of 
the posterior chamber contact lens it can be 
extended to the pars plicata of the ciliary 
body. Photocoagulation of the ciliary proc- 
esses may be tried whenever an operation is 
indicated in glaucomatous aphakic eyes. 

The posterior chamber in nonaphakic eyes 
was previously accessible to biomicroscopy 
only in exceptional cases. Now slit-lamp ex- 
amination of the posterior chamber is almost 
always successful. 


SUMMARY 


With the help of a depression contact lens, 
the posterior chamber can now be examined 





Fig. 13 (Slezak). Vascularized tissue in the 
iris root recess. 
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by slit lamp along the translenticular route, 
even without maximal pupillary dilation. This 
posterior chamber contact glass for the 
posterior gonioscopy has a mirror that is 
inclined 66 degrees to the anterior surface. Its 
spherical depressor is embedded in the scleral 
seam right next to the corneal excavation and 
impresses the eyeball above the posterior 
chamber. The depressed area then becomes 
visible in the mirror of the contact lens. 
Photocoagulation of the ciliary processes 
through the posterior chamber contact glass 
can be performed in glaucomatous aphakic 
eyes. 
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. AGING CHANGES OF THE CILIARY EPITHELIUM BORDER LAYERS 
AND THEIR SIGNIFICANCE FOR INTRAOCULAR PRESSURE 


J. GARTNER 


Mainz, Germany 


With advancing age, alterations in the tra- 
becular meshwork of human eyes include 
hyalinization,’ proliferation of long-spacing 
collagen,” and reduction in the number and 
size of the vacuolated cells in the endothelial 
lining of the trabecular wall.* These altera- 
tions are thought to lead to an increase in the 
resistance to aqueous outflow. However, in 
aging persons whose eyes are healthy, pres- 
sures are not much higher pressures than the 


-~ norm fðr younger eyes.* Thus, it seems rea- 


sonable to conclude that in spite of the in- 
crease in the resistance to outflow, intraocu- 
lar pressure is maintained at about the same 
level during life by a progressive decline in 
aqueous secretion.* 

Thé present paper deals with some fine 
structural properties of the external and in- 
ternal surface of the ciliary epithelium of the 
human eye. Our observations suggest that 
aging changes of the extracellular limiting 
layers of these surfaces, especially at the in- 
ternal surface of the nonpigmented ciliary 
epithelium, may be due to a progressive di- 
minution in the rate of formation of the 
aqueous humor. The fine structural altera- 
tions are already present in young adult eyes 
and these proceed in the later decades of life. 


MATERIALS AND METHODS 


Materials were obtained from eyes which 
were surgically removed from patients aged 
nine months, 29, 31, 34, 58, 61, 77, and 78 


' years with retinal or uveal tumor. In all 


cases, the tumor was situated at the posterior 
pole or- opposite the excised tissue. The ap- 
pearance of the disk clinically and histologi- 
gally was normal. In one case (the nine- 
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month-old child), ocular tension was not 
measured. The intraocular pressure of the 
other eyes used for this investigation ranged 
between 14 and 19 mm Hg. 

The specimens to be studied by electron 
microscopy were prepared in the same way 
as described in previous papers*? and exam- 
ined in a Zeiss EM 9-A or EM 9-S electron 
microscope. 


OBSERVATIONS 


In early childhood there is no fundamental 
difference between the basement membranes 
(basal lamellae) of the ciliary capillaries and 
those on the outer (base of the pigment epi- 
thelium) and inner (area lining the posterior 
chamber) surface of the ciliary epithelium. 
Furthermore, there is no difference between 
these ciliary basement membranes and the 
basement membranes covering the outer and 
inner surface of the neural retina, i.e., poste- 
rior to the ora serrata. 

Both in the pars plana and in the pars pli- 
cata, the basement membranes of the capil- 
laries and of the pigmented and nonpig- 
mented ciliary epithelium consist of only one 
sheet, a lamina densa of the usual appear- 
ance. From the adjacent cells it is mostly 
separated by a light zone up to 50 nm wide 
(lamina rara). Occasionally, no lamina rara 
exists and the lamina densa immediately 


ABBREVIATIONS IN FIGURES 1-9 





BM Basement membrane (basal lamella, base- 
ment membrane material) 

le Collagen 

CL Capillary lumen 

D Desmosome 

EL Elastic fiber 

END Endothelial cell 

F Fibroblast (fibrocyte) 

IS Intercellular space 

NPE  Nonpigmented epithelium 

PE Pigment epithelium 


Z Zonular fibril bundle 
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Fig. 1 (Gartner). Girl, aged nine months. Pars plicata. (a) External surface of the ciliary epithelium. - 
Perivascular extracellular space around a capillary (5000). (b) Area boxed in a, other plane of section 
(x23,090). (c) Internal surface. The basement membrane is single-layered, as on the external surface and 
on the capillary wall (uranyl acetate-permanganate, x 21,000). : 
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follows the contour of the adjacent cell 
membrane. 


'* At the capillary wall, and at the outer sur- 
face of the ciliary epithelium, the average 


thickness of the lamina densa is 55 nm. At 


pe 





the inner surface of the ciliary epithelium 
the basement membrane seems to be thinner. 
The average thickness is 33 nm, both in the 
pars plicata (Fig. 1) and in the pars plana 
( Fig. 2). 


Fig. 2 (Gartner). Girl, aged nine months. Pars plana. (a) External surface of the ciliary epithelium. 
Perivascular extracellular space between a capillary and the pigment epithelium, filled with a homogeneous 
substance (23,000). (b) Internal surface. The basement membrane is single-layered. 
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In many areas between the capillary wall 
and the pigment epithelium it is impossible 
to demarcate the laminae densae adjacent the 
capillary wall and the pigment epithelium 
from the mean rest of “unformed” contents 
of the perivascular extracellular space. 
These contents are a lightly staining, homo- 
geneous, fine granular or filamentous sub- 
stance, which encloses collagen fibrils, cellu- 
lar components, and occasiorally elastic 
fibers. The described substance has a very 
similar aspect to the fluid portion of blood 
within the capillary lumina. It may be pres- 
ent both in the pars plicata and in the pars 
plana ( Fig. 2). 

In the adult eye, the perivascular extra- 
cellular space between the capillary wall and 
the pigment epithelium widens considerably. 
The lightly staining homogeneous substance 
may reach a thickness of several microns 
(Fig. 3-A). Also the basemert membrane 
material at the inner surface ci the ciliary 
epithelium has a very different appearance 
from that in early childhood. it forms a 
marked network, especially in the pars pli- 
cata, but also within the bays of the pars 
plana. As already described in previous pa- 
pers,9* most of the meshes of this network 
are occupied by osmiophilic grenular and la- 
mellar deposits, probably lipid-containing 
substances (Figs. 3-B and 4). At higher 
magnifications, the deposits show a fine 
parallel striation that consists 3f alternating 
light and dense lines. The perimdicity of the 
striation varies about a mean v: lue of 3.4 nm. 
Like the homogeneous substance in the ex- 
tracellular space between the ciliary capil- 
laries and the pigment epithelium, the base- 
ment membrane network already in young 
adult eyes may reach a thickress of several 
microns. 
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In the cytoplasm of the nonpigmented .cili- 
ary epithelium vacuoles and lipid-containing 
granules of different size occur. 

Unlike the basement membrane — 
at the inner surface of the ciliary epithelium, 
the perivascular extracellular space between ` 
the ciliary capillaries and the pigment epithe- 
lium usually does not contain granular or la- 
mellar accumulations of the described type. 
A- higher resolution, this space has a fine 
granular or filamentous appearance; it is ex- 
actly like the common basement membrane 
material. On the other hand, it 1s hardly dis- 
tinguishable from the fluid contents of a cap- 
ilary lumen, filled with plasma proteins 
( Fig. 5). 

With increasing age the basemefit mem- -~ 
brane network at the inside of the ciliary ep- 
ithelium becomes thicker. In an eye that was 
73 years of age, it measured twice the thick- 
ness than in eyes that were 29 and 34 years 
oid. The meshes of the network contain 
much more granular and lamellar deposits 
than can be found in young adult eyes. Also, 
tie perivascular extracellular space between 
tae ciliary capillaries and the pigment epithe- 
lum further increases in thickness. Osmio- 
philic granular and lamellar deposits either 
lack or are visible only at a very few places 
within this space (Figs. 6 and 7). 

The cytoplasm of the nonpigmented cili- 
ary epithelium of senile eyes shows marked 
changes from that observed in young adult 
eyes. They are due to an increase in the 
number and size of intracytoplasmic vacu- 
oles and especially to an enormous increase 
in the number of the lipid-containing com- 
pound granules (Figs. 7 and 8). These gran- 
ules may be membrane-bounded, but some 
differ from the others in their lack of an en- 
circuling membrane. Their dense contents 


»»— 


Fig. 3 (Gartner). Woman, agee 31 years. Pars plicata. (a) External surface of the ciliary epithelium. ' 
Perivascular extracellular space around two capillaries, filled with a homogeneous substance (5000). . 
(b) Internal surface. Basement membrane network filed with lipid deposits. Pigment granules, most 
probably lipofuscins, in the nonpizmented epithelium (uranyl acetate-permanganate, X 5000). 
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Fig. 4 (Gartner). Woman, aged 2° years. Internal surface of the ciliary epithelium. Lipid deposits within 
the meshes of the basement membrane network (uranyl acetate-permanganate, 80,000). 
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Fig. 5 (Gärtner). Woman, aged 31 years. Pars plicata. External surface of the ciliary epithelium. 
(a) Capillary lumen and perivascular extracellular space, showing a fine granular substance in this higher 
magnification (80,000). (b) Perivascular extracellular space and pigment epithelium. Poorly defined 
meshes of basement membrane material, filled with the same fine granular material (uranyl acetate- 


permanganate, X 80,000). 
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Fig. 6 (Gartner). (a) Man, aged 51 years. Pars picata. Internal surface of the ciliary epithelium. 
Basement membrane network, filled with lipid deposits (80,000). (b) Woman, aged 78 years. Pars 
plicata. External surface. Fine granular substance in the perivascular extracellular space between the pig- 
ment epithelium and the ciliary capillaries. Lipid depos t can be seen at only one place (arrow) (uranyl 


acetate-permanganate, X80,000). e 
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are formed of round, sometimes dust-like 
. particles, and of lamellae which may be ar- 


_+ ranged in form of myelin figures. Most of 


p 


the otherwise dense compound granules con- 
tain vacuoles of low density, These are of 
different size, and usually placed in the pe- 
riphery. Within the dilated intercellular 
spaces near the inner surface of the nonpig- 
mented epithelium myelin figures were ob- 
served, which may be fragments of the com- 
pound granules (Fig. 8). 

Osmiophilic granular and lamellar mate- 
rial is also present within degenerating or 
necrotic cells outside the ciliary epithelium; 
apparently fibroblasts of the zonular appara- 
tus. These cells occur in various stages of 
disintégration, sometimes immediately adja- 
cent to the basement membrane network at 
the inner surface of the ciliary epithelium 
( Fig. 9). 


DISCUSSION 


The sponge-like structure of the basement 
membrane at the internal surface of the cili- 
ary epithelium is a usual finding in adult hu- 
man^5919!! and in bovine’? eyes. In the 
early stages of life it could not be observed, 
‘at least not in our material. There is a dis- 
tinct accentuation of this structure in ad- 
vanced age. We believe that the transforma- 
tion of the originally single-layered basement 
membrane into a multilayered network is 
mainly caused by biomechanical forces ex- 
erted by the adhering zonular fibers.?"* The 
common aging processes, leading in most tis- 
sues to a well-known augmentation of base- 
ment membrane material, may be an addi- 
tional factor. 

The external surface of the ciliary epithe- 
lium of the adult human eye is completely 
different from the internal surface. At the 
external surface no sponge-like basement 
membrane is visible, but only a rather homo- 


e geneous substance in the perivascular extra- 


cellular space between the capillary wall and 
the pigment epithelium. Like the basement 
membrane network at the internal surface, 
the homogeneous substance may reach a 
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thickness of several microns with advancing 
age. At most places it is not possible to rec- 
ognize a distinct demarcation between this 
substance and the sheets of basement mem- 
brane material adjacent to the endothelial 
cells, the pigment epithelium, or protruding 
into the perivascular extracellular space be- 
tween them. On the other hand, both in the 
perivascular extracellular space and in the 
capillary lumina, the same fine granular ma- 
terial may be observed. It must be called to 
mind that the endothelial cells of the ciliary 
capillaries are fenestrated like the endothelia 
of the plexus chorioideus,'* the choriocapil- 
laris,^!* the glomerulum,"* the sinusoides of 
the liver,!? and of other areas with increased 
transport functions. On the basis of these 
fine structural conditions, the perivascular 
extracellular space between the ciliary capil- 
laries and the pigment epithelium may be re- 
garded as a part of the blood space, as it is 
proposed also for Disse's space in the liver,” 
(e.g., as in Disse's space, the abundance of a 
homogeneous fine granular material in the 
extracellular space between ciliary capillaries 
and pigment epithelium could be the result 
of a more solid condition of aggregation of 
the substances passing this space during the 
processes of metabolism: and aqueous humor 
formation). Our electron microscopic find- 
ings suggest that these substances might be 
plasma proteins, 

Experiments with * "I-labeled albumin, 
which were performed to study the protein 
exchange in the eye, have shown that in the 
ciliary processes the perivascular albumin 
space is much larger than in the rest of the 
anterior uvea and that the main blood aque- 
ous barrier to proteins is not located in the 
capillary walls. As only 10% of the albumin 
that leaves the vessels appears in the aqueous 
humor, it is assumed that the rest has to be 
metabolized, return into the vessels, or pass 
out of the eye by other routes.’® Thus, it 
seems reasonable to conclude that the gel-like 
structure visible by electron microscopy in 
the extracellular space between the ciliary 
capillaries and the pigment epithelium, usu- 
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Fig. 7 (Gartner). Woman, aged 78 years. Pars plicata. (a) External surface of the ciliary epitheliuns. 
Perivascular extracellular space, filled with a homogeneous substance, which is also visible in the large 
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Fig. 8 (Gärtner). Woman, aged 78 years. (a) Pars plana. Compound granules, most probably lipo- 
fuscins, in the cytoplasm of the nonpigmented epithelium cells. Myelin debris in a widened intercellular 
space, which communicates with the meshes of the basement membrane network at the internal surface 
(X23,000). (b) Pars plicata. Compound granules, most probably lipofuscins, in the border areas between 
pigmented and nonpigmented ciliary epithelium (uranyl acetate-permanganate, X 23,000). 








capillary lumen (X5000). (b) Internal surface. Lipid deposits within the meshes of the basement mem- 
brane network. Numerous compound granules, most probably lipofuscins, within the cytoplasm of the 
nonpigmented epithelium. Also the large vacuole in the nonpigmented epithelial cell represents aging effects 
(uranyl acetate-permanganate, X 5000). 
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Fig. 9 (Gartner). (a) Man, aged 51 years. Pars plicata, internal surface. Degenerating fibrocyte of the 
zonular apparatus. Note the abnormally dilated cisterna of the rough endoplasmic reticulum and the 
electron-dense lipid droplets (21,000). (b) Woman, aged 78 years, Pars plicata, internal surface. Cellular 
detritus, most probably originating f-om a necrotic fibrocyte, adjacent to the basement membrane network 


(uranyl acetate-permanganate, X21,000). 
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_ ally designated as thickened basement mem- 
` brane, is not exclusively the basement mem- 
| rahe material pre- existing and augmented 
here, but also a variable symptom of aqueous 


. secretion. The amount, the composition, and 


the condition of aggregation of all the con- 
tents of this space must be influenced by the 
protein concentration between capillary wall 
and pigment epithelium—that is, by the ac- 
tual transport of water from this space into 
the ciliary epithelium. This could explain the 
changing fine structural aspects of the space 
—sometimes “empty,” but mostly filled with 
the described gel-like structure. 

It is a very interesting finding that in the 
extracellular space between the ciliary capil- 
laries and the pigment epithelium practically 
no lipid-containing deposits are present. 
This is a marked difference from the base- 
ment membrane network at the inside of the 
ciliary epithelium, which is packed with such 
deposits, especially in senile eyes. With re- 
gard to this localization of the deposits, one 
might suggest that they originate from the 
compound granules within the nonpigmented 
ciliary epithelium. Fragments of these gran- 
ules could be pushed out through the wid- 
ened intercellular spaces together with the 
fluid of aqueous and trapped within the 
meshes of the network. As to the nature of 
the compound granules, it seems likely that 
they are lipofuscins according to the descrip- 
tion of these elements given for the nervous 
system,” the retina,” and other tissues.?? Li- 
pofuscin granules constitute a type of resid- 
ual body. They are now generally considered 
to be a form of lysosomes.?* As the localiza- 
tion of acid phosphatase is the most impor- 
tant identifying characteristic of these parti- 
cles, it must be stressed that the nonpig- 
mented ciliary epithelium contains much acid 
phosphatase activity.?*?* There might be some 
connection between lysosomes and melanin. 


e The presence of acid phosphatase recently 


was demonstrated in neuromelanin granules, 
and electron microscopy reveals what appears 
to be lipid globules in neuronal melanin. It 
seems that lipofuscin and neuronal melanin 
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are not as distinct as thought previously. 
Furthermore, the possibility that some of the 
compound granules might be phagocytosed 
or even synthesized? melanin granules, can- 
not absolutely be ruled out. 

The deposits could also originate in a sec- 
ond way, namely by the detachment of distal 
parts of nonpigmented epithelium cell pro- 
cesses or from disintegration of degenerat- 
ing fibrocytes of the zonule. An analogous 
mechanism is believed to be responsible 
for the deposition of lipid debris within 
the aged cartilage matrix, which undoubtedly 
originate from necrotic chondrocytes." Fi- 
nally, the deposits may be the result of a bio- 
chemical disturbance leading to changes in 
the basement membrane synthesis.® It is well 
known that normal basement membrane ma- 
terial contains lipid substances. In the iso- 
lated basement membranes of the renal cor- 
tex of the rat, for example, 16.9% total lip- 
ids were found.?8 

Whatever explanation might be the most 
probable, our findings suggest the possibility 
that outflow facility from the ciliary epithe- 
lium into the posterior chamber may be de- 
creased by changes occurring at the internal 
surface with advancing age. These changes 
are thickening of the basement membrane 
material as a whole, and interposition of 
lipid deposits within the meshes of its unique 
network. It seems obvious that especially the 
age-dependent interposition of lipids may in- 
fluence the permeability of the basement 
membrane barrier at the ciliozonular border 
area, both in the pars plicata and in the pars 
plana. At the external surface also, a thick- 
ening of the homogeneous substance in the 
perivascular extracellular space between the 
ciliary capillaries and the pigment epithelium 
is observed with increasing age. However, 
even in senile eyes, we could not find in this 
substance the amount of lipid deposits occur- 
ring in the basement membrane network at 
the internal surface of the ciliary epithelium. 
In our opinion, there seems to be little doubt 
that the decrease in outflow in Schlemm's 
channel with advancing age is compensated 
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by a lower aqueous secretion caused by an 
increase in the resistance to aqueeus outflow 
from the nonpigmented ciliary epi-helium. 


SUMMARY 


In an electron microscopic exam ination of 
the fine structure of the ciliary epithelium of 
the human eye, mainly basement membranes, 
the changes that are observed are attributed 
to aging. With advancing age, the cytoplasm 
of the nonpigmented ciliary epithelium con- 
tains vacuoles and numerous compound 
granules, probably lipofuscins. The base- 
ment membrane at the inner surface is sin- 
gle-layered in early childhood, whereas in the 
adult eye it forms a multilayered network. 
At the external surface of the ciliary epithe- 
lium, a rather homogeneous substance in the 
perivascular extracellular space between the 
ciliary capillaries and the pigment epithelium 
is visible. This substance is considered not 
exclusively as basement membrane material, 
but also as a gel condition of plasma proteins 
leaving the capillaries, The basement mem- 
brane network at the internal surface con- 
tains lipid deposits which are not observed 
within the homogeneous substance at the ex- 
ternal surface. Especially in serie eyes, the 
meshes of the network are packed with such 
deposits. 

The findings suggest an age-dependent in- 
crease in the resistance to aqueous outflow 
from the ciliary body into the posterior 
chamber, localized in the basement mem- 
brane network at the internal surface of the 
nonpigmented epithelium. 
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OPHTHALMIC MINIATURE 


“It wasn't what she said," he reported later. “It was simply her atti- 
tude. There was something sly and suspicious about her. She just 
couldn't meet my eye. She wouldn't look at me." 


"[n Puerto Rico, a nice girl, a good girl," he explained, "does not 


meet the eyes of an adult. Refusing to do so is a sign of respect and 
obedience. It would be as difficult for Livia to look you in the eyes as it 
would be for her to misbehave, or for her mother to come to you with 
a complaint. In our culture, this is just not accepted behavior for a 


respectable family.” 


Julius Fast 
Body Language 


ELECTROCAUTERY PUNCTURE OF THE TRABECULAR MESHWORK  , 
IN ENUCLEATED HUMAN EYES 


RoBERT A. Moses, M.D. 


St. Louis, M *souri 


In 1958, Grant! systematically studied the 
microsurgery of the trabecular meshwork in 
enucleated human eyes, using tae anterior 
chamber route. He found that the incised 
meshwork had no tendency to retract, and 
that simple incision into Schlemm’s canal 
had little effect on the facility of outflow. 
Grant suggested that the flaps of incised 
mesh fell against the outer wall cf the canal, 
blocking the ostia of the collecter channels. 
This hypothesis was strengthenec by the fact 
that excision of the meshwork «id increase 
the facility of outflow. Total exc.sion of the 
mesh decreased the resistance to outflow 
some 75%. 

However, partial excision of the trabecu- 
lar meshwork reduced the outflow resistance 
only in proportion to the amount of mesh re- 
moved, suggesting that there wa: little or no 
flow from the surgical site along Schlemm's 
canal. Grant proposed that tbe lax intact 
meshwork occluded the canal preventing 
circumferential flow. 

If there was a free path frem anterior 
chamber to canal, the canal itself should 
offer very little resistance to circumferential 
flow. The present research was designed to 
establish the presence such a free communi- 
cation path. 


MATERIALS AND METHODS 


The basic method described by Grant* was 
used. A 5-mm trephine hole in the cornea of 
the enucleated human eye allowed access to 
the trabecular meshwork and observation 


From the Department of Ophthalmology, Wash- 
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sity School of Medicine, 660 South Euclid Avenue, 
St. Louis, Missouri 63110. 


under 25- or 40-power magnification. A 
small piece of fine polyethylene tubing was 
placed between the iris and lens to prevent 
their retrodisplacement, creating a conse- 
quent tension on the meshwork during per- 
fusion. The hole was closed by a stainless 
steel fitting? through which the eye was per- 
fused at known constant pressure. The steel 
fitting was removed, microsurgery of the 
trabecular meshwork was performed, and 
the fitting was replaced for test of the'surgi- 
cal result. 

Electrosurgery of the trabecular mesh- 
work was accomplished with a Cameron 225 
radio frequency cautery. A bipolar electrode 
was made from a 23-gauge, 1.5-inch hypo- 
dermic needle with a 32-gauge copper mag- 
net wire threaded through the bore and held 
ir. place with epoxy resin adhesive (Fig. 1). 
The needle was connected to the ground and 
the central wire to the coagulation outlet. 
The coagulation control was set at 2.5. Un* 
der visual control the electrode was intro- 
daced through the corneal aperture and 
p aced against the trabecular meshwork. The 
foot switch was depressed for about two to 
three seconds. This treatment had three re- 
sults: (1) A definite hole in the mesh was 
produced (Fig. 2) ; (2) permanent gas bub- 
bies were evolved (occasionally*a bubble in 
Schlemm's canal had to be milked through 
the diathermy puncture by stroking the mesh 


23 Gauge Needle 


JJ 


Gauge 
Wire 


Epoxy Resin 
Fig. 1 (Moses). Schematic diagram of electrode tip. 
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Fig. 2 (Moses). Burn through scleral spur into Schlemm’s canal, frontal section. I = iris, SS = scleral 
spur, CS = canal of Schlemm, B = burn, partly occluded by debris. 


with a blunt probe) ; (3) the cornea was dis- 
e torted in the region of the burn. 

A small iridodialysis was produced by 
grasping the iris with a fine forceps, the steel 
fitting was repositioned, and the eye again 
perfused through the fitting. 

Detection of leaks around the steel tre- 
phine hole seal was by inspection through the 
microscope and by application of fluorescein 
solution asin Seidel’s test. 


RESULTS 


Successful trabecular perforation in- 
creased the outflow facility by as much as 
0.44 ul/min./mm Hg. Additional perfora- 
tions did not usually increase the facility 
further (Table 1). The augmented facility 
tended to decrease with time. In one eye, 
for instance, the facility decreasing from 
0.57 to 0.45 ul/min./mm Hg during 30 min- 
utes, but remained constant at the lower 
figure for the next 15 minutes. 


Marked increase of facility was finally 
achieved in seven of 13 eyes. From one to 
six electrocautery applications were re- 
quired. In another eye (E71-249, Table 1), 
high facility (0.62 ul/min./mm Hg) was ob- 
tained initially after cautery, but in this eye 
was reduced after further cautery applica- 
tion. 

DISCUSSION 


The facility achieved by total removal of 
the trabecular meshwork, by one electrosurg- 
ical puncture, or by several electrosurgical 
punctures of the trabecular mesh is about 0.6 
ul/min./mm Hg in those eyes in which the 
trabecular cautery appeared to function, sug- 
gesting that 0.6 ul/min./mm Hg is the facility 
of the collector channels and associated veins 
in the enucleated human eye. The fact that 
one perforation by heat can effectively re- 
move the total resistance of the trabecular 
meshwork indicates: (1) that the perforation 
tends to remain patent in some eyes under 
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TABLE 1 . 


EFFECT OF ELECTROCAUTERY OF THE TRABECULAR MESHWORK ON THE FACILITY OF OUTFLOW* 
(ul/min./mm Hg) 





Facility Facility Following Cautery 
Eye before 
Cautery First Second Third Fourth Fifth Sixth 
E71-204 0.32 0.23 0.40 0.57 
E71-185 0.28 0.33 0.40 
E71-183 0.12 0.14 0.15 0.18 
E71-204 0.18 0.34 0.30 
E71-217 0.37 0.54 0.70 
E71-225 0.24 0.27 0.29 0.57 
E71-226 0.33 0.37 0.29 0.23 0.23 
E71-227 0.28 0.27 0.25 0.27 0.27 0.29 0.50 
E71-228 0.21 0.37 0.37 0.49 
E71-237 0.20 0.17 0.17 D, 1i 0.20 0.16 
E71-245 0.22 0.23 0.27 0.24 
E71-249 0.18 0.62 0.33 
E71-262 0.20 0.28 0.31 0.53 ^ 


* All per'usions were at 30 mm Hg and at room tempereture. 


the present experimental conditions, and (2) 
that flow along Schlemm's canal i: free and 
of very low resistance when a free communi- 
cation to the anterior chamber ex sts. 
Schlemm's canal may break up into sev- 
eral channels? or may be occlude! by endo- 
thelial proliferations in places.** The pres- 
ence of these structural variatioms may ac- 
count for some of the failures in this series. 


SUMMARY 


Perforation of the trabecular meshwork 
by radio frequency electrocautery markedly 
increased the facility of outflow in seven of 
13 enucleated human eyes. T!e facility 
achieved (0.40 to 0.70 ul/min./mz: Hg) was 


of the same order as that found in an earlier 
investigation after complete removal of the 
trabecular meshwork by dissection, suggest- 
ing that flow along the canal of Schlemm is of 
low resistance. 
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LATE ENDOPHTHALMITIS AFTER FILTERING SURGERY 


Jonn M. HaATrENHAUER, M.D., AND Micnazr P. Lipsicu, M.D. 
Chicago, Illinois 


Endophthalmitis occurring many years 
postoperatively is a little-emphasized, yet 
nearly always disastrous, complication of fil- 
tering surgery. The purpose of the present 
report is to describe nine such cases seen at 
the University of Illinois Eye and Ear Infir- 
mary between 1966 and 1970, as well as two 
additional cases seen by staff consultants. 


SUMMARY OF CASES 


THe variety of types of underlying glau- 
coma present in our series of 11 cases is 
shown in Table 1. Seven had had thermal 
sclerectomies performed by alternately in- 
cising sharply and cauterizing the limbal 
wound until a fistula is made into the ante- 
rior chamber. Three patients had posterior 
lip sclerectomies performed with a Holth 
punch. Two or three bites of sclera were 
taken from the posterior lip in the manner 
described by Haas and Iliff.t A single pillar 


* iridencleisis operation was performed on one 


patient. Tenon's capsule resections were not 
performed in any case. Ten of the 11 filter- 
ing blebs were described postoperatively as 


thin-walled and cystic, and their size ranged 


from one and one-half to three clock hours. 
Postoperative tensions ranged from 5 to 22 
mm Hg with two eyes in chronic hypotony 
(Cases 7 and 8). The time elapsing between 
surgery and the onset of infection was from 
four months to 11 years. The average was 45 
months. 
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Eight patients presented with a one-day 
history of symptoms, usually consisting of 
pain, swelling, and redness of the affected 
eye. Although visual outcome was poor in all 
patients, the best final acuity among the 
three patients (Cases 1, 2, and 9) who 
waited three or more days before seeking 
medical attention was counting fingers at 10 
inches. On initial examination, six patients 
had anterior chamber hypopyon and two had 
a hypopyon level in the bleb itself. There 
was anterior chamber flare and cells (but no 
keratic precipitates) in all cases. In one pa- 
tient (Case 9), panophthalmitis with a fixed 
globe was present when he was initially seen. 
It was felt that the initial infection in this 
case occurred in the bleb and that panoph- 
thalmitis developed subsequently. 

Cultures of the surface of the infected 
blebs were taken on all patients. Three of 
them grew staphylococci-coagulase positive, 
and one grew pneumococcus. The remainder 
of the cultures either grew diphtheroids or 
nothing. A diagnostic anterior chamber para- 
centesis was performed in one patient, but 
failed to reveal any organisms after culture. 

Final visual acuity was markedly worse in 
all but three cases. In the eight in whom it 
worsened, the best final acuity was 20/100, 
while in the remainder it ranged from hand 
motions to no light perception. One eye was 
enucleated. 

No other site of infection, trauma, or 
other intercurrent disease was detected by 
history or physical examination in this series 
of patients, with the exception of one patient 
who had well-controlled, adult-onset diabe- 
tes. 


DISCUSSION 


Intraocular infection after filtering sur- 
gery has generally been thought to be associ- 
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TABLE 1 j 
SUMMARY OF CASES 
Patient Post- Pre-in- Onset of ; 
Age Glaucoma Surgery Operative fection Infection Final 
and (Type) (Type-Date) Tension Visual (Months Visual 
Sex (mm Hg) Acuity Postop.) Acuity 
50-M Open angle with angle Thermal sclerectomy 22 20/70 19 CF 
recession March, 1965 
45-M  Interstitial keratitis with [rx encleisis 12-15 20/200 66 X Poor light 
secondary glaucoma june, 1961 projection 
60-F Open angle Thermal sclerectomy 10 20/30 47 20/100 
February, 1963 
60-M Angle recession Posterior lip sclerectony 18 20/100 34 NLP, eye 
March, 1967 enucleated 
43-F Open angle Posterior lip sclerectony 16 20/70 4 HM 
September, 1969 
61-F Chronic angle closure Thermal sclerectomy 19 20/100 55 Lr 
July, 1965 
66-F X Heterochromic iridocyclitis Thermal sclerectomy 5 Er 49 LP 5 
with secondary glaucoma May, 1966 
26-F Juvenile open angle Thermal sclerectomy 8 3/200 137 3/200 
February, 1959 
67-M Open angle Posterior lip sclerectomy 20 20/200 23. NLP 
September, 1968 
58-F Aphakic eye with glaucoma Thermal sclerectomy 12-16 20/25 42 20/400 
secondary to peripheral December, 1965 . 
anterior synechiae 
60-F Open angle Thermal sclerectomy 8-10 20/20 25 20/40, scarred 


bleb 





ated primarily with the trephine operation. 
Indeed, most of the relevant literacure** de- 
scribes cases of this type. All bat two of 
Sugar and Zekman’s? reported 2@ cases had 
been filtered by corneoscleral (Elliot) trephi- 
nation. McGrand* reported two cases of in- 
fected blebs occurring three to fou- years af- 
ter surgery. One of these patients had had a 
trephination (type unspecified), the other an 
anterior lip sclerectomy. Christensen and 
Robinson? reported nine cases o: infected 
filtering blebs, but they did not mdicate the 
type of surgery performed. One of their pa- 
tients developed a filtering bleb following 
cataract surgery. 

Since trephination is a procedure which 
has not been done in this insticution for 
more than 10 years, no precise comparison 
could be made between the incidence of in- 
fection after trephination and after other 
types of fistulizing operations. It is sufficient 
to emphasize that intraocular infection is a 
very rea! late complication of ary filtering 


operation and one that requires the prompt 
institution of the most vigorous antibiotic « 
therapy. 

The pathogenesis of this complication 
seems to be related directly to the type of fil- 
tering bleb produced and only indirectly to 
the type of fistulizing operation performed.* 
Haas? has classified functioning filtering 
blebs into two types: Type I blebs are thin- 
wa led and cystic, contain many septae, pro- 
vide mainly transconjunctival drainage, have 
a positive Seidel test, and are very subject to 
breakage and infection. Type II blebs, on 
the other hand, are thick-walled, pale, with no 
visible vascularization, have a negative Sei- 
del test, and provide mainly subconjunctival 
drainage. 

Type I blebs are thought to be more fre- 
quent with an anterior dissection of the con-' 
junctival flap, and this may be the reason for 
the association of the corneoscleral (Elliot) 
trephine operation with bleb infection in pre- 
vicus reports. Alternatively, this was the 
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most common type of operation performed 


. at that time. 


Older patients are thought to be more 
prone to the development of thin-walled 
-blebs, since they have thinner Tenon’s cap- 
sules. Anterior dissection of the conjunctival 
flap, so that it extends past the insertion of 
Tenon’s capsule, will also increase the proba- 
bility of a Type I bleb. In addition, the ther- 
mal sclerectomy has been implicated in the 
production of thin-walled blebs through the 
thermal destruction of Tenon’s plexus at the 
time of surgery.® 

In reviewing his results from filtering sur- 
gery, Haas™*® found an incidence of thin- 
walled blebs of 5196 in posterior lip sclerec- 
tomies and 66% in iridencleisis operations. 
Exact figures indicating the incidence of 
thin-walled blebs in thermal sclerectomies 
are not available. However, since 10 of our 
11 patients had thin-walled blebs, this sug- 
gests that they may have a much higher inci- 
dence of infection than thick Type II blebs. 

The reported incidence of infection after 
filtering surgery ranges from 1% to 1896.* 
There were 520 filtering procedures per- 
formed at the University of Illinois Eye and 
"Ear Infirmary from 1961 through 1970. Of 
this total, 302 were thermal sclerectomies, 
182 were posterior lip sclerectomies, and 35 
were done by iridencleisis. The incidence of 
jnfection was 1.596 for both thermal and 
posterior lip sclerectomies. The incidence 
following iridencleisis was 3%, but this is 
probably not significant statistically in view 
of the small number performed. More sig- 
nificant is the fact that all but one of these 
infections occurred in patients with thin- 
walled blebs. 

While the Type II bleb is the one consid- 
ered desirable, the Type I bleb is often ob- 
tained. Review of this series of patients sug- 
gests that it 1s this type which 1s most likely 
to provide a pathway for the entrance of 
microorganisms into the eye. It is apparent 
that the interior of the eye is in direct com- 
munication with the conjunctival sac through 
the Type I bleb, even though the way may be 
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somewhat labyrinthine because of the septae 
in the blebs. Thus, any episode of conjuncti- 
vitis or blepharitis presents a serious threat 
to the eye of the patient with a Type I filter- 
ing bleb. 

Elliot® felt that “an abrasion of the sur- 
face of the membrane" (of the filtering 
bleb) was necessary, in the presence of a 
conjunctival infection, to allow passage of 
microorganisms into the subconjunctival tis- 
sues. Robinson and Christensen® thought 
that the manipulation of gonioscopy was a 
contributing factor in one of their cases. In 
the case reported by Ashline and Ellis,'? con- 
tact lenses were being worn by the patient at 
the time intraocular infection occurred. 

None of the patients in our series were 
wearing contact lenses at the time infection 
occurred, nor had any of them been recently 
subjected to ophthalmic manipulation. No 
history of antecedent trauma of any sort was 
elicited. While manipulation or trauma may 
be a contributing factor in some cases, it is 
by no means a prerequisite for the develop- 
ment of these infections. 

Leopold’? has enumerated several non- 
ocular conditions which may be contributory 
in the development of intraocular infection. 
These are: severe metabolic disease (such as 
uncontrolled diabetes), neoplastic disease, 
advanced age, or poor general health. None 
of these factors appear to be operative in our 
series. In addition, none of our patients had 
multiple surgical procedures or excessive 
surgical trauma, either of which might also 
predispose them to infection. 

Prompt institution of treatment of even 
the mildest conjunctivitis is certainly manda- 
tory in these patients, after obtaining a spec- 
imen for Gram stain, culture, and sensitivity. 
Control of chronic blepharitis should also be 
maintained. Patients with thin-walled blebs 
should be advised to contact their ophthal- 
mologist at the earliest signs of redness or 
soreness of these eyes. 

At the earliest suggestion of chemosis, 
pain, or unusually severe injection—and by 
all means if anterior chamber reaction is 
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present cr purulent material is ir the bleb— 
systemic as well as subconjunctival and topi- 
cal antibiotic therapy should be instituted. 
Hospitalization affords a surer means of ob- 
taining irtensive therapy systemic: lly as well 
as topically. 

For the initial treatment of the= patients, 
our present choice of systemic antibiotics is 
ampicillin or  cephaloridine “methicillin 
should be added if there is suspicwn of this 
being a resistant staphylococcal mfection). 
Subconjunctival cephaloridine or gentamicin 
should be administered on daily or every 
other day basis, as well as a combination 
antibiotic solution such as  ^eosporin* 
at two-hour intervals. We believe his inten- 
sive initial antibiotic regimen is necessitated 
by the almost uniformly grim prognosis, as 
suggested by our cases. 

Chandler? has recommended tne use of 
prophylactic antibiotics twice daty in pa- 
tients with thin-walled blebs and hwpotonous 
eyes. Another prophylactic reginen might 
include the use of an antiseptic such as zinc 
sulfate 0.25% or benzalkonium chloride 
(Zephirar) 1:3000, or sulfa drops prophy- 
lactically. 

Chandler considers hypotony tc be a con- 
tributory factor in the development of these 
infections. However, in our series only two 
patients could be considered to hase hypoto- 
nous eyes. 

Arruga,!? in discussing infection of filter- 
ing blebs, has stated, “seriousness is the 
characteristic of this complication " In our 
experience this is certainly not -n under- 
statement. Only three patients in eur series 
escaped a marked loss of vision as : result of 
their infection. Two of these three cases had 
a pre-infection acuity of 3/200 and light 
perception, respectively, which remained un- 
changed; the other (Case 11) went from 
20/20 with a functioning bleb to 28/40 with 
a scarred nonfunctioning bleb. 

Although anterior chamber hypopyon is 
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an ominous finding, we were not able to cor- , 


relate its presence or absence with ultimate 
visual results as has been indicated in a previ- 
ous study. One of our patients (Case 8), 
who presented with hypopyon, 
chenge in visual acuity whereas two patients 
( Cases 1 and 3), who did not have hypopyon 
when originally seen, suffered marked loss 
of visual acuity. 

In this article we have enumerated and re- 
viewed only cases of late intraocular infec- 
tion in patients whose surgery was intended 
to »roduce a filtering bleb. We have, in addi- 
tiom, seen six additional patients with intra- 
ocular infection which developed in eyes 
with filtering blebs which were the un- 
plaaned sequelae of cataract surgery. Ashline 
anc Ellis!? reported the development of en- 
dophthalmitis in such a patient who was, in 
addition, wearing contact lenses. An enu- 
clection was the final result of a similar case 
reported by Dixon and his associates. We 
feel, in view of this experience, that the pos- 
sibility of an intraocular infection may be 
the strongest indication for repair of an un- 
intentional filtering bleb following cataract 
surgery. This repair may be undertaken ei-, 
ther surgically or, as Kirk? has recom- 
mended, by hyphrecation. 

Although written in the pre-antibiotic era, 
Elliots words regarding late infection 
following fistulizing operations serve as ane 
appropriate reminder of the seriousness of 
this complication: “Under energetic treat- 
mert, full vision may, in rare cases, be re- 
stored; more often sight is permanently 
damaged, while a not uncommon event is the 
loss of all or nearly all vision, and even the 
eye as well." 


SUMMARY 


Ir 11 cases, intraocular infection occürred 
an cverage of 44 months after filtering sur- 
gery. Eight of these cases developed marked. 
loss of vision. A thin-walled filtering bleb is 
thought to be the most common contributing 
factor to the development of infection. An- 
terior flap dissection, the use of thermal cau; 


1 


had no: ' 
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s tèry, and advanced age of the patient are all 


~ e factors thought to increase the incidence of 


thin-walled blebs. Trauma to the bleb was 
not a factor contributing to infection in this 


' -series of patients. Early, vigorous treatment 


— e 


of bleb infections is urged in order to prevent 
the disastrous result of intraocular infection. 
There is merit in the consideration of repair 
of large unintentional thin-walled blebs fol- 
lowing cataract surgery to avoid this compli- 
cation. 
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OPHTHALMIC MINIATURE 


Goya, after an illness at age 47, became deaf for the remaining 35 
years of his life (probably from Vogt-Koyanagi syndrome) and all the 
gaiety and colour was lost from his paintings. 


P. Trevor-Roper 


The World Through Blunted Sight 


New York, Bobbs-Merrill, 1970 
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SERRATIA MARCESCENS ENDOPHTHALMITIS 


Joun F. Biccer, M.D., GERALD MELTZER, M.D., ALAN MANDELL, M.D., 
AND RoNaArD M. Burp, M.D. 


St. Louis. Missouri 


Serratia marcescens was first described by 
Bizio in 1823. Subsequently, it became 
known as Bacterium prodigiosum because it 
produces a red pigment (prodigwsin). Re- 
cently, it has been recognized that nonpig- 
ment producing strains of Serratia marces- 
cens also exist. The organism is a Gram-neg- 
ative coccobacillus, presently classified in a 
division of the Enterobacteriacea with Kleb- 
siella and Enterobacter. Criteria tor identifi- 
cation of Serratia marcescens were estab- 
lished by Edwards and Ewing.’ 

Initially considered saprophytic for man, 
Serratia marcescens has in the past been in- 
tentional y sprayed in hospital emironments 
to study airborne spread of bacteria.’ Its red 
pigment has also been a useful marker in the 
study of bacteremia after dental extractions,‘ 
and bacteriuria after urinary tract proce- 
dures. In recent years, however, Serratia 
marcescens has been increasingly implicated 
as an etiologic agent in severe human infec- 
tions. It has been reported to cause respira- 
tory and urinary tract infections, wound in- 
fections, meningitis, osteomyelitis, endocar- 
ditis, anc septicemia.9* 

Reports of ocular infections Ly Serratia 
have been confined to purulent conjunctivi- 
tis,*? lacrimal duct infections,’ and corneal 
ulcers.?!* This paper reports two cases of 
severe purulent endophthalmitis from which 
Serratia marcescens was isolated. 


From the Department of Ophthalmo ogy, Wash- 
ington University School of Medicine. Saint Louis, 
Missouri. This study was supported in ; art by Pub- 
lic Health Service Special Fellowshi» 1 F03, EY 
47, 416-01 (Dr. Bigger), and Training Grant 5T01 
EY00016-15 from the National Eye Institute. 

Reprint requests to John F. Bigger M.D., De- 
partment of Ophthalmology, Washinz-on Univer- 
sity School of Medicine, 660 South Eaclid Avenue, 
St. Louis, Missouri 63110. 


CASE REPORTS 


case 1—A 44-year-old man was hospitalized on 
Sestember 1, 1970, with an intraocular foreign body 
of the left eye. Six hours before admission he was 
struck in the left eye by a metal fragment while 
hammering a metal bolt. X-ray examination re- 
vealed a 4 x 7 x 2 mm foreign body located just 
bemeath the wound of entry, 2 mm posterior to the 
nasal limbus. Vision was hand movements. A 
hy»hema occupied approximately 1596 of the ante- 
ricr chamber and the intraocular pressure was 3 
mm Hg. A vitreous hemorrhage obscured visualiza- 
tioa of the retina. Operative exploration anfl| for- 
eign body extraction with a magnet through the site 
of entry was accomplished without difficulty. The 
wound was sutured. The patient was given an injec- 
tioa of aqueous penicillin, 100,000 units, and genta- 
mi-in sulphate, 6.8 mg, subconjunctivally at the con- 
clusion of the procedure. 

Thirty hours postoperatively the patient devel- 
oped severe pain in his left eye, with a purulent 
comjunctival discharge, hypopyon, and drainage of 
purulent material from the wound site. In spite of 
therapy with methicillin and gentamicin systemi- 
cally, and chloramphenicol and neomycin-poly- 
mixin-bacitracin topically, the infection continued 
to progress. Twenty-four hours later there was no, 
ligat perception in the left eye, an early orbital 
celulitis was present, and the patient was febrile. 
Emncleation was performed, the orbit was packed, 
and with continued antibiotic therapy the patient re- 
covered and was discharged on September 10, 1970. 

Cultures from the conjunctival sac and from the 
intraocular contents grew a nonpigmented organisn? 
identified as Serratia marcescens. The organism 
was sensitive in vitro to ampicillin, tetracycline, 
gemtamicin, chloramphenicol, streptomycin, kana- 
mycin, and polymixin B, and was resigtant to ceph- 
alothin and cephaloridine. 

Histologic examination (Fig. 1) revealed infiltra- 
tions of acute inflammatory cells within the cornea, 
anterior chamber, iris, ciliary body, vitreous, cho- 
roid, and retina. Blood was present in the anterior 
chember and vitreous. There was severe destruction 
of the retina by the inflammatory process. Gram 
stams revealed large numbers of Gram-negative 
rocs within the vitreous. à 

Case 2—An 85-year-old woman was admitted on 
September 16, 1970, for a cataract extraction in the 
lef: eye. Intracapsular cataract extraction was ac-' 
complished without vitreous loss. At the conclusion 
of the procedure a subconjunctival injection of 
aqueous penicillin, 100,000 units,and gentamicin 
sulshate, 6.8 mg, was given. Twenty-four hours af- 
ter surgery the cornea had minimal striate kerato, 
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tions during or after the use of antibiotics, 
including antibiotics to which the organism 
is susceptible, in vitro, may necessitate re- 
evaluation of the concept of prophylactic an- 
tibiotics if such infections become common 
in ophthalmology. 

The second feature of Serratia which is of 
‘considerable significance is the in vivo resis- 
tance of the organism to antibiotic therapy. 
The high mortality rate of Serratia septice- 
mia attests to the significance of this fact.® 
In vitro testing of antibiotic sensitivity may 
reveal multiple sensitivities, most commonly 
to gentamicin and kanamycin,? and these are 
, recommended as the antibiotics of choice. In 
our cases, however, in spite of antibiotic 

therapy there was rapid progression of the 
. infection. The in vivo resistance of Serratia 
marcescens is attributed by Miller and Buck- 
ler? to the ability of the organism to con- 
tinue to proliferate intracellularly after 
phagocytosis by white blood cells. The pro- 
liferating organism intracellularly is thus not 
affected by the extracellular concentration of 
antibiotics. This feature of intracellular sur- 
vival is apparently responsible for the viru- 
lence of the infecting organism and its in 
vivo resistance to therapy. 


SUMMARY 


In two cases reported, severe purulent en- 
dophthalmitis was caused by Serratia mar- 
cescens. Serratia infections are prone to oc- 
cur in individuals with debilitating condi- 
tions, with altered host resistance, following 
surgery, and ‘where antibiotics have been in 
use. Infections with this organism show an 


in vivo resistance to antibiotic therapy. Al- 
though reports of ocular involvement are 
rare, three instances of Serratia infection 
have been associated with the use of the soft 
contact lenses. 
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HETEROGENEITY OF DISORDERS IN PATIENTS WITH CORNEAL 


CLOUDING, NORMAL INTELLECT, AND 
MUCOPOLYSACCHARIDOSIS 


GEORGE CoNSTANTOPOULOS, PH.D., AND ANATOLE S. DEKABAN, M.D. 
Bethesda, Maryland 


AND 


Hanorp G. Scuxig, M.D. 
Philadelphia, Pennsylvania 


Eight years ago, we reported a series of 
patients with corneal dystrophy, excessive 
excretion of urinary acid mucopolysaccha- 
rides (AMPS) and variable, although gener- 
ally not severe, systemic abnormalities.’ Cer- 
tain of their clinical manifestations had a 
considerable resemblance to the sublethal he- 
reditary syndrome of Hurier. However, 
most of our patients displayed no features 
tending to affect longevity and usually they 
had normal intelligence; some were married 
and gainfully employed despite their visual 
impairment. 

With a renewed interest in the muco- 
polysaccharidoses, several investigators at- 
tempted to subdivide these disorders into 
distinct genetic types." * McKusick and asso- 
ciates,* in their classification, referred to our 
series of patients (adding their own cases) 
as mucopolysaccharidosis type V, or Scheie's 
syndrome. Recently, Wiesmann and Neufeld’ 
stated that the patients with tvpe V muco- 
polysaccharidosis are biochemically indistin- 
guishable from patients with Hurler’s syn- 
drome. It became, therefore, important to re- 
evaluate those of the currently available pa- 
tients whom we originally describéd, utiliz- 
ing recently developed biochemical methods 
and bringing up to date radiobgical and clin- 
ical findings. 

From the Section on Child Neurology, National 
Institute of Health (Drs. Comstantopoulos and 
Dekaban), and the Department o: Ophthalmology, 
University of Pennsylvania Hospital (Dr. Scheie). 

Reprint requests to Harold G. Scheie, M.D., De- 


partment of Ophthalmology, University of Pennsyl- 
vania Hospital, Philadelphia, Pennsylvania 19104. 


MATERIALS AND METHODS 


Four patients whose initial diagnosis was 
corneal dystrophy are the subject of this 
study. Refrigerated (0-4°C) 24-hour urine 
specimens without addition of preservatives’ 
were used for the isolation of AMPS. From 
the undialyzed urine, AMPS were precipi- 
tated with cetyl pyridinium chloride (CPC) 
and also by chromatography of Ecteola 
(chloride form) .*° The differences in recovery 
of AMPS by these two methods was never 
greater than 10%. 

Hexuronic acid content of the isolated 
AMPS was measured by the carbazole reac- 
tion,” the orinol method, and the borate- 
modified carbazole method. Hexosamine 
was determined by the Elson-Morgan reac- 
tion?® and galactosamine was assayed enzy- 
matically. Sulfate was determined by the 
method of Antonopoulos? and N-sulfate 
hexosamine according to Lagunoff and War- 
ren,? without prior hydrolysis of AMPS. 
The AMPS were subjected tq paper electro- 
phoresis.' Construction of elution diagrams 
by gel filtration on Sephadex G-200 and de- 
termination of the distribution of molecular 
weights of the AMPS was performed as 
previously described.!5 The conditions for 
the enzymatic hydrolysis of chondroitin sul- 
fate A (CSA), chondroitin sulfate B (CSB) 
and chondroitin sulfate C (CSC) with chon- 
droitinase-AC and -ABC were those used by 
Saito, Yamagata, and Suzuki'?; heparitir 
sulfate (HS) is not affected by these en 
zymes. 
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, CASE REPORTS 


pe Case 1—This 39-year-old man (LL, Fig 3) 


and his married sister (R.L.W.) were described 
previously." His general health was good in all re- 
spects until he reached five years of age, when he 
gradually developed what was considered to be ar- 
thritis of the hands and feet. Inguinal herniorrha- 
phies were performed at the age of four and eight 
years. Impairment of vision was first noticed in his 
early twenties; this was soon followed by complete 
inability to read. Examination disclosed cardiac en- 
largement with harsh systolic and diastolic mur- 
murs and also enlargement of the liver and spleen. 
The interphalangeal joints (particularly the termi- 
nal) of both hands were swollen and ankylotic 
(Fig. 2), and the wrists were deformed. The find- 
ings were not compatible with those of the carpal 
tunnel compression of the median nerve. Similar, al- 
though less marked, abnormalities were present in his 
feet. The acuity of vision in 1958 was RE: 6/150, 
LE: 6/100 without correction, but in 1970 he could 
perceive only hand movements (Fig. 3). Slit-lamp 
examination revealed diffuse stromal corneal cloud- 
ing, most marked at the periphery of the corneas. 
The deeper layers seemed more involved than the 
superficial. Epithelial edema was absent, but the 
corneas were at least one-fourth more than normal 
thickness. During 12 years of observation the cen- 
tral haziness became more marked. Pigment 
changes were never seen in the fundi. Visual im- 
pairment was attributed to the corneal changes. 
Visual fields were full to 5/330 white. Electroreti- 
nography was never done. The patient’s hearing 
was serviceable, although the audiogram showed 
45% loss of pure tones between 3000 and 6000 fre- 
quencies. Intelligence examination gave him verbal 
quotient above 120. 
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Fig. 1 (Constantopoulos, Dekaban, and Scheie). 
Case 1 in 1958 when referred for consideration of 
keratoplasty because of a diagnosis of familial cor- 
neal dystrophy. 
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Fig. 2 (Constantopoulos, Dekaban, and Scheie). 
Case 1. Patient’s hands showing deformity of fin- 
gers. 


The x-ray films of the skeleton were unusual: 
distal articular surfaces of radii were deformed: 
the carpal bones were small and contained cystic le- 
sions; the distal ends of the metacarpals had curi- 
ous pyramid-shaped deformities and the phalanges 
showed flexion-type deformities (Fig. 4-A). Sim- 
lar, although less severe, abnormalities were pres- 
ent in his feet (Fig. 4-B). In addition, the verte- 
bral bodies were moderately flattened (Fig. 5) and 
ribs were considerably widened (spatulated) poste- 
riorly. The abnormalities in the wrists and hands 
were considered unique and not typical of Hurler's 
syndrome. 





Fig. 3 (Constantopoulos, Dekaban, and Scheie). 
Case 1. Top: Left eye of patient in 1958, showing 
diffuse corneal haze. Bottom: Left eye of patient in 
1970, showing more marked central haziness. 
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Fig. 4 / Constantopoulos, Dekaban, amd Scheie). Case 1. (A) X-rays of hand and (B) foot. Note marked 
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contracture deformities of terminal phalanges, unusual pyramid-like distal ends of metacarpals, cystic 
lesions, especially in the carpal bones, and growth abno-malities. However, tapering of proximal ends of 
metacarpals and other abnormalities typical of Hunter-Hurler's syndrome are absent. s 


Case 2—This 37-year-old woman (Fig. 6) is the 
affected sister of T.L. (Case 1) and has impaired 
vision from long-standing corneal opacities. In 
1958, after an unsuccessful keratoplasty, her vision 
was RE: hand movements, LE: 5/24, and she 
had taken to counting fingers. The ocular find- 
ings and their subsequent course ( Fig. 7) were 
identical to those of her brother, except for an 
opaque corneal graft. For a number of years she has 
had considerable limitation of movement in hands 
and feet. Her menses began at the age of 12 years 
and have been regular. Currently, she is married 
and has done some gainful work intermittently. On 
examination, she was found to have an excessive 
number of pigmented moles with some areas of de- 
pigmentation and a few cutaneous relangiectases. 
She had apical systolic and diastolic murmurs and 
markedly enlarged spleen and liver ( Fig. 8). Her 
hands and wrists were deformed (Fig 9) with typ- 
ical ankyloses in flexion of the terminal phalanges. 
Radiologic surveys of the skeleton revealed essen- 
tially similar findings as in her older brother. The 
carpal bones were cystic in appearance and the 
metatarsals were short, but they did not have the 
characteristic proximal tapering usually seen in 
Hurler's syndrome. The metacarpal heads were 


ccnical and contained small cystic lesions; the ter-, 
minal phalanges were in flexion ankylosis (Fig. 8). 
The radial styloid processes were underdeveloped 
bilaterally. The ribs had broad, spatulated midpor- 
tion segments; the spine and skull were essentidily 
nermal. Except for the spatulate appearance of the 
rios, it was the conclusion, on radiologic evidence, 
tFat the bony lesions were quite unique in both sib- 
lings and not typical of Hunter-Hurler's syndromes 

Case 3—This patient (A.B) is a white girl cur- 
rently 12 years of age. She has developed somewhat 
coarse facial features, with thick lips, flattened 
bridge of the nose and prominent eyebrows (Fig. 
10). Her gestation, delivery, and infancy were nor- 
mal She sat alone at six months, walked at 13 
months and spoke in sentences at three years of 
aze. At about that time she developed contractures 
ir her finger joints and limitation of movement in 
e bow and shoulder. 

While her maternal great-grandmother and great- 
g-andfather are second cousins, this child's parente 
aad younger sibling are alive and well. 

On examination, both corneas were diffusely 
hazy. Her vision in 1961 was RE: 6/12, LE: 6/14 
aad in 1970, RE: 6/150, LE: 6/20. Findings on slit- 
lamp examination were identical to those in Cases 1 





v» (Fig. 11). Fundi were normal. She had a Grade 1I 
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and 2, except that in this patient the corneal cloud- 
‘ing seemed more uniform peripherally and centrally 


systolic murmur over the precordium and a small 
umbilical hernia. Her liver was moderately en- 
iarged. Her fingers, and especially the terminal pha- 
langes, were in flexion deformity (Fig. 12), and she 
had limitation of movement in elbow and shoulder 
joints. Radiologic examination in 1960 showed flex- 
ion deformities in the phalangeal joints (Fig. 13) 
and evidence of delayed maturation of bones. The 
vertebral bodies were normal. 

Case 4—This boy (J.M.!) is currently 18 vears 
of age (Fig. 14). He was first examined at the age 
of 10 months for haziness of both corneas ; this was 
considered then to represent congenital idiopathic 
edema of the corneas. At the age of one year, bilat- 
eral inguinal hernias were repaired. At the age of 
10 years his height was 56.5 inches and his weight 
was 69 pounds. He had a Grade II apical systolic 
murmur, and his hands were somewhat broad ( Fig. 
15). Beth corneas had a diffuse haze with the den- 
sity greater in the deeper layers. Visual acuitv as- 5 
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Fig. 6 (Constantopoulos, Dekaban, and Scheie). 
Case 2, sister of patient T.L. (Case 1), seen in 1958 
becaused of so-called corneal dystrophy. 
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Fig. 5 (Constantopoulos, Dekaban, and Scheie). Fig. 7 (Constantopoulos, Dekaban, and Scheie). 
Case 1. Note some flattening of vertebral bodies and Case 2. Top: Left eye of patient in 1958, with evi- 
increase in concavity of intervertebral surfaces. dent cloudiness of cornea. Bottom: Same eye in 
There is no kyphosis and only mild spur formation. 1970, showing opaque corneal graft. 
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Fig. 8 (Constantopoulos, Dekaban, and Scheie). Case 2. 
upper part of abdomen. Note greatly enlarged liver and spleen and spatulate midportion of ribs. The spine 
is normal. (B) X-ray films of hand showing similar, although slightly milder, abnormalities as seen in 


patient's older brother (Case 1). 


sessment in 1956 was unreliable; in 1970, it was 
RE :6/60 and LE: 6/100 with a more marked cor- 
neal haze (Fig. 16). The boy's menta. status is nor- 
mal. The parents and two siblings are alive and 
well. 


DISCUSSION 


The first three patients have remarkably 
similar clinical features. They share, in com- 
mon with Hurler's patients, corneal opacity 
and hepatosplenomegaly, but differ from 
them in having normal intelligence, essen- 
tially unaffected longevity, relatively normal 
height and distinct skeletal abne-malities. 

The fourth patient is essentially healthy in 
all respects, except for corneal opacity dis- 
covered when he was one year of age. Thus, 
this patient may represent an entirely differ- 
ent diagnostic problem. 

The visual acuity in all four of these pa- 
tients has diminished due to increased cor- 
neal clouding. Pigmentary degeneration of 
the retina was not seen, nor was optic atro- 
phy. Visual fields were not studied, except 
by confrontation, nor was electroretinogra- 
phy performed. The fundi were normal 
when these could be visualized; in Cases 1 
and 2 marked blurring of vision precluded 
good visualization. 

In Table 1, the content and composition of 
urinary AMPS are analyzed and the results 
in our four patients are compared with those 


(A) X-ray films of lower part of chest and 
* 


of 11 normal controls and a patient with 
proven Hurler's syndrome, In normal con- 
trols the average content of 24 hour urinary 
AMPS was 10.1 mg (range 4.5-16.5) and in 
the patient with Hurler’s syndrome it: was 
117.0 (range for six similar Hurler’s pa- 
tients was 100-125 mg). The first three 
patients (Case 1-3) had currently 137, 108, 
and 162 mg AMPS in 24-hour urine, respec- 
tively while the fourth (Case 4) had only 9 
mg AMPS. Thus, the total urinary AMPS 
in the patient with Hurler's and in the first . 
three of our four patients was greatly ele- 


vated and within the range seen in Hurler's 
syndrome, whereas the total urinary AMPS 
of the fourth patient (Case 4) was within 
rormal range. 





Fig. 9 (Constantopoulos, Dekaban, and Scheie). 
Case 2. Patient’s hands and wrists in 1970, with 
-ypical ankyloses in flexion of terminal phalanges. 
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Fig. 10 ( Constantopoulos, Dekaban, and Scheie). Case 3. Left: Patient as first seen in 1966. Right: Same 


patient when seen in 1970. 


The composition of AMPS (Table 1) in 
the normal controls consisted of about 72% 
of CSA + CSC, 2196 HS, 3.6% CSB and a 
emall remainder of KS, the carbazole/orci- 
nol ratio (C/O) being 1.31. In the patient 
with Hurler's syndrome, the greatest contri- 
bution to the urinary AMPS was by CSB 
(68.5%) and HS (26.596) ; the CSA+CSC 
amounted to only 4.9% and C/O ratio was 
0.65. The siblings (Cases 1 and 2) had quite 





Fig. 11 (Constantopoulos, Dekaban, and Scheie). 
Case 3. Left eye showing uniform corneal clouding 
peripherally and centrally. 


similar composition of AMPS, and in both 
cases, the composition was not very much 
different than that seen in Hurler's disease 
patients, but the patient identified as Case 3 
had grossly different composition of AMPS, 





Fig. 12 (Constanto- 
poulos, Dekaban, and 
Scheie). Case 3. Top: 
Hands of patient in 1970, 
with terminal phalanges, 
especially, in flexion de- 
formity. Bottom: Same 
patient’s hand in 1966 
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Fig. 13 (Comstantopoulos, Dekaban, and Scheie). 
Case 3. X-ray film of right hand and wrist. The 
flexion deformities of phalanges are pronounced. 
The elongation of distal ends of metacarpal Is in an 
early phase as compared to older patients (Figs. 4 
and 8). Also there is evidence of delay in bony 
maturation. 


ay 
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in 1970. 
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Fig. 14 (Constantopoulos, Dekabar. and Scheie). Case 4. Left: When seen in 1960. 





DECEMBER, 1971 





Fig. 15 ( Constantopoulos, Dekaban, and Scheie). 
Case 4. Broad, spadelike hands. 


wich HS amounting only to about 896 while 
CSB constituted about 90% of the total. The 
composition of urinary AMPS of the fourth 
patient (Case 4) was similar to that of the 
normal controls. 

Complete analytical data of the urinary 
AMPS in the normal controls and in the 
patients studied are given in Table 2. It may 
be seen that the contents of galactosamine, 
glucosamine and N-sulfate hexosamine, as 
well as the C/O ratios indicate the substan- 
tizl presence of HS (about 30% of the total 
urinary AMPS) in the first two patients 
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. (Cases 1 and 2), while the third patient 
— (Case 3) excretes very little HS (less than 


10% of total AMPS). 


Five mg of urinary AMPS from all pa- 
* .tients except Case 4 were incubated in total 
volume of 2.5 ml, with 0.5 units chondroiti- 
nase-A BC for three hours. At the end of the 
incubation, the mixture was inactivated for 
three minutes in boiling water and the 
AMPS were isolated with the aid of 1.0 g 
Ecteola chloride column. The recovered 
AMPS (measured as uronic acid) were 38, 
34, 7.5, and 19% of the AMPS from Cases 
1—3 and the patient with known Hurler's dis- 
ease (Case 5), respectively. The carbazole/ 
orcinol ratio Was 1.4, 1.3, 1.8, and 1.45, com- 
pared to 0.76, 0.75, 0.47, and 0.65 of the 
original AMPS. The last values (except the 
third one) are much lower than the values ob- 
tained with standard heparitin sulfate and 
the urinary HS from Sanfilippo (ratio 
1.8-2.5). After a second digestion with chon- 
droitinase-ABC, the AMPS mixture was ap- 
plied to a Sephadex G-200 column, but no 
further production of unsaturated acetyl- 
galactosamine-containing disaccharides was 
noted. In separate experiments it was found 
that the molecular weight distribution of HS 


after incubation with chondroitinase-ABC 





Fig. 16 (Constantopoulos, Dekaban, and Scheie). 
Case 4. Top: Left eye of patient showing diffuse 
corneal haze in 1960 (visual acuity unreliable). 
Bottom: Same eye in 1970, with corneal haze con- 
siderably more marked. 


was not changed; finally, after incubation of 
250 wg of urinary AMPS from Case 4 with 
the above enzymes, only a small amount of a 


TABLE 1 


TOTAL VALUES AND COMPOSITION OF URINARY AMPS IN NORMAL CONTROLS, PATIENTS WITH 
HURLER'S SYNDROME, AND FOUR PATIENTS REPORTED 











e Estimated 
Subjectin I yw Urinary AMPS C/O Composition 
(ml) (in years) (mg/24 hours) Ratio (HS:CSB:CSA 
+CSC) 
Normal controls (six boys, five girls) M-4-17 range 5.2-19.5 — — 
F-4-17 range 4.5-18.0 — — 
Normal adult male controls (pooled) — — 1.31 21.0:3.6:72.61 
Present cases: 
Case 1 2362 M-39 137.0 (41.6)* .76 32:63.0:5.0 
Case 2 967 F-37 108.0 (32.1) .74 30:65.0:5.0 
Case 3 350 F-12 162.0 (29.0) .45 8.0:90:2.0 
* - Case 4 870 M-18 9.0 (3.5) 1.13 15:5:80 
Patient with known Hurler’s syndrome 420 M-2 117.0 (30.5) .65 26.5:68.5:4.91 





* Number in brackets is uronic acid content in mg/24 hour urine. 
t Plus small remainder of KS, the carbazole/orcinol ratio being 1.31. 


. 1 Carbazole/orcinol ratio 0.65. 
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TABLE 2 


ANALYSIS AND COMPARISON OF 7RINARY AMPS IN PATIENTS STUDIED AND NORMAL CONTROLS 








Hexuronic Acid 


Carbazole* Orcinol 


Normal controls 35.5 27.0 
Present cases: 
Case 1 21.9 26.5 
Case 2 28.4 31 .3 
Case 3 Be .3 34.4 
Case 4 13.7 13.3 
Patient with Hurler's syndrome 21.9 33.6 


Hex- Gal NH N-Sulfate 

aami "ODE ee Sulfate (95 equiv. 
Hep) %7 

29,5 74/26.0 13.5 — 

25.0 70/30 12.3 (.92) 22.0 

34.0 71/29 15.9 (.89) 20.0 

30.0 93/7 14.8 (.92) 10.0 

11.6 N.S. 12.7 «10.0 

31,3 13.5/26.5 NC — 





* Dische method. 


substance with electrophoretic nobility of 
heparitin sulfate was left intact. 

A recently developed method'* of gel fil- 
tration for the determination o? molecular 
weight distribution and compositon of the 
AMPS was applied to the isolated AMPS 
from the patients' urines. 

Figure 17 shows the elution diagram pro- 
files and chemical reactivities of tae urinary 
AMPS from our patients and from normal 
controls. Urinary AMPS from normal sub- 
jects give the elution pattern shown in the 
bottom panel. The average molecu ar weight 
is about 14,000 and the distributioa is fairly 
symmetrical on both sides of the beak. The 
chemical reactivities reflected those of the 
predominant components (CSC aad CSA). 
The elution diagram from the urinary 
AMPS of patients with Hurler’s syndrome 
is bimodal (second panel from bottom). The 
peak at the left is about 40% of the total 
AMPS, consists of CSB, and has an average 
molecular weight about 18,000. The larger 
peak at right is about 50% of the area of the 
diagram and its AMPS consist of CSB and 
HS. The average molecular weigh: is about 
6,000. The average molecular weight of the 
total AMPS from this patient is about 
11,500. The upper two panels represent the 
elution diagrams of the two siblings (Cases 1 
and 2). It is of interest that they are not bi- 
modal anc that they show consider: ble shift- 
ing towards the small molecular weights. 
About 80% of the AMPS, conssting of 
CSB and HS, are highly degraded. The rest 





is mainly CSB of intermediary molecular 
weight. The average molecular weight of the 
total AMPS from these two pafients is about 
8,000. In contrast to these, the urinary 
AMPS of Case 3 (third panel from top) are 
of large molecular weight ; about 60% of the 
AMPS are pure CSB, with an average molec- 
ular weight of about 20,000. There is, how- 
ever, some HS as indicated from the C/O 
ratio at the extreme right end of the elution 
diagram. The average molecular weight of 
the AMPS from this patient is about 15,500. 
Thas, the AMPS of the two siblings (Cases 
1 and 2) and the patient identified as Case 3 
differ from those of the patients of Hurler, 
Hunter, and Sanfilippo.!? Finally, the elution 


diazram of the urinary AMPS from the ` 


fourth patient (Case 4) closely resembles the 
diazram of normal controls, ‘ 


CONCLUSIONS 


Detailed evaluation of the clinical and 
biochemical data on the four ‘patients re- 
ported here, in whom the common denomina- 
tor of corneal opacity, indicates that we are 
probably dealing with heterogeneity. It is un- 
likely that mucopolysaccharidosis is the 
cause of the corneal opacity in Case 4, and 
the etiology in this case remains to be deter- 
mined. It is evident that the clinical and radi- 
ologic findings in the remaining three pa: 
tients are similar, while the composition and 
molecular weight distribution of their uri- 
nary AMPS are different. Three clearly evi- 
dent problems require more detailed consid- 
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Fig. 17 (Constantopoulos, Dekaban, and Scheie). Elution diagrams in a normal control, typical Hurler’s 


disease patient, and in the four patients reported here. 


eration : (1) There is a need to determine the 
composition and characterization of urinary 
AMPS in the patients generally classified as 
having mucopolysaccharidosis V or Scheie’s 
syndrome (Cases 1-3). (2) The question of 
nosological relationship between mucopoly- 
saccharidoses I and V must be resolved. (3) 
-The significance of the different composition 
and distribution of molecular weights of 
AMPS in Cases 1 and 2 as compared to 
Case 3 requires clarification. 


In this study it was found that the urinarv 
AMPS of the two siblings (Cases 1 and 2, 
the classic Scheie patients) consist of CSB 
and HS in the ratio of about 70 : 30, which is 
characteristic of the Hurler patients. The 
presence of HS in the urinary AMPS of 
these two patients was noticed by Terry and 
Linker, and by Kaplan." The low carba- 
zole-to-orcinol ratio of the HS isolated by us 
after removal of other AMPS by enzymatic 
hydrolysis is similar to that of the HS from 
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the urinary AMPS of a patient with poly- 
dystrophie dwarfism,? but we have no ex- 
planation for this. Of special interest is the 
drastic shift of the urinary AMPS towards 
the low molecular weights in these two sib- 
lings. The fact that the CSB from their 
urine is of very small molecular size could 
explain why Terry and Linker? were unable 
to demonstrate the presence of CSB that 
precipitates, as the calcium salt with 10 and 
2096 alcohol concentration, as was the case 
with the CSB from their Hurler patients. 
The second problem is the relationship of 
the type V mucopolysaccharidosis. as exem- 
plified by the first three patients, to Hurler’s 
syndrome. The elution patterns obtained by 
gel filtration of the urinary AMPS of the 
two siblings (Cases 1 and 2) are different 
not only from those of patients with muco- 
polysaccharidoses types I, IT, and II, but 
we have found in our laboratory (unpub- 
lished data) that they are unique among 
many such patterns from other mucopolysac- 
charidoses and from those of patients with 
various other diseases. If these questions 
were resolved, the elution pattern could then 
be a useful tool for characterization and 
classification of disorders with abnormal me- 
tabolism of AMPS. The experiments in tis- 
sue culture fibroblasts from the skin of these 
two siblings and from the skin of patients 
with Hurler’s disease performed by Wies- 
mann and Neufeld® must be taken into con- 
sideration, but the definitive decision about 
nosological identity of these disorders cannot 
depend on this finding alone. Apparently, 
the fibroblasts from these two variants be- 
haved metabolically as if they were lacking 
the same agent. However, the question re- 
mains: How far can one generalize from the 
experiments with mixed populations of 
fibroblasts in tissue cultures to the metabolic 
complexity of the human organism? The 
clinical and laboratory differences between 
the cases currently classified as type I and V 
mucopolysaccharidosis appear to be too great 
to consider types I and V as the same dis- 
ease. A majority of patients with Morquio's 
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syndrome have normal mentality, and ‘a 


smell proportion may have fine corneal opac- 
ity: their clinical features, however, are - 


quite different from those of patients with 
other mucopolysaccharidoses. 
Maroteaux-Lamy syndrome is clinically and 
radiologically distinct. 

The third problem relates to the differ- 
ences of physical characteristics of AMPS 
between Cases 1, 2, and 3. The presence of 
difterence in composition and elution pat- 
teras between Cases 1 and 2, on the one 
hard, and Case 3 on the other, complicates 
further existing classifications. The possible 
explanation of this particular discrepancy 
could be the age difference; the siblings 
(Cases 1 and 2) are in their late thirties 
while the other patient (Case 3) is presently 
on'y 12 years of age. Unfortunately, we do 
not know the composition of urinary AMPS 
in Cases 1 and 2 prior to their adult years. 
Kzplan?? computed the ratio of. CSB: HS as 
65:35 and 68:32 at their respective ages of 
32 and 30 years ; currently this ratio for both 
the brother and sister was determined to be 
64. 31. Possibly, with increasing age and af- 
ter reaching adulthood, both the composition 
ani molecular weights of AMPS could be- 
come altered; no information on this aspect 


Likewise, . 


is available. Other explanations, such as a ' 


presence of particular modifying genes in 


certain families with this syndrome, or al. 


tered general body metabolism, should also 
be considered. Our finding that the AMPS 
are of small molecular size in these patients 
could conceivably lead to easier elimination 
from their organs of excessive amounts of 
AMPS and thus could affect the manifesta- 
tion of the disease. However, the CSB in 
Case 3 is of large molecular size, and yet this 
petient has normal mentality. 

Since our knowledge of life histories, pa- 
thology, biochemistry, and enzymatic defects 
involved in various mucopolysaccharidoses is 
ircomplete,?? it appears advisable to exercise 
ccnsiderable conservatism in proposing fur- 
ther classifications of these syndromes. Ac- 
cumulation of a larger pool of patients with 
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these disorders, along with detailed clinical 
and pertinent laboratory data, will eventually 
permit resolution of existing controversies. 
We feel that for the time being it 1s advanta- 


. .geous to retain types I (Hurler) and V 


(Scheie) of mucopolysaccharidosis as possi- 
bly separate syndromes, since they differ 
markedly in their clinical manifestations, ra- 
diologically demonstrable skeletal abnor- 
malities, and in the distribution of molecular 
weights of urinary AMPS. 


SUMMARY 


Four patients from an earlier series, and 
classified at that time as having type V mu- 
copolysacchafidosis, were re-evaluated, using 
currently available, newer techniques. In this 
original series of patients the common de- 
nominator was corneal opacity and normal 
intelligence. On the basis of marked differ- 
ences in the clinical manifestations and labo- 
ratqry findings, it is suggested that for a de- 
fined portion of these patients the classifica- 
tions of type I (Hurler's disease) and type 
V mucopolysaccharidosis (Scheie) be re- 
tained as possibly separate syndromes. The 
elution diagrams of molecular weight distri- 
bution of acid mucopolysaccharides provide 
.a useful tool for characterization of various 
mucopolysaccharidoses. 
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CARCINOID SYNDROME WITH BILATERAL ORBITAL METASTASES ' 


F. M. Honrusia, M.D., Wirges H. Davis, M.D., M. Kent Moore, M.D., 
AND JAMES H. Erriorr, M.D. 


Nashville, Tennessee 


Carcinoids are slowly growing malignant 
neoplasms which metastasize in 21 to 7596 of 
the cases. They originate from the entero- 
chromaffin or Kultschitsky cells ir the intesti- 
nal tract; other primary sites nclude the 
bronchi, bile ducts, pancreas, and ovary.! 

Wong and Melmon? have previously re- 
ported the ophthalmic manifestations of the 
carcinoi] syndrome. These consist of flush- 
ing of the head, neck, and arms after a pro- 
vocative intravenous injection cf epineph- 
rine. Associated conjunctival vascular dila- 
tation and lacrimation are corstant early 
signs of the flush. Ten of 16 patients had a 
variety of fundus changes which vere attrib- 
uted to carcinoid syndrome. 

The present case report is of .nterest be- 
cause the presenting ophthalmic complaint of 
the patient was diplopia and a mass under 
her right eye, Subsequently, a diagnosis of an 
unsuspected carcinoid tumor with bilateral 
orbital metastases was made by histopatho- 





Fig. 1 (Honrubia, Davis, Moore, and Elliott). 
Note fullness of both lower eyelids greater on 
patient’s right. 


From the Division of Ophthalmology (Surgery), 
Vanderbilt University School of Medicine. This 
study was supported in part by Public Health Ser- 
vice Training Grant EY-00055 from the National 
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Reprint requests to James H. Elliott M.D., Van- 
derbilt University Hospital, Nashville, Tennessee 
37203. 


lcgic examinations, provocative epinephrine 
tests, and chemical assays of tissue speci- 
mens and urine for either serotonin (5-hy- 
droxytryptamine) or 5-hydroxyindoleacetic 
acid (5-HIAA), 


CASE REPORT 


Case 1—This 74-year-old white woman was first 
seen in the Vanderbilt University Hospital Eye 
Cinic on April 17, 1968, complaining of diplopia of 
approximately 13 months' duration *and a mass un- 
der her right eye of four months' duration. * 

Four years earlier, the patient had a "gastric ul- 
cer" which presented with massive melena and re- 


 sponded to medical therapy. Over the past 18 


months, she had a 60-pound weight loss. Seven 
months before being seen, she had a "malignant tu- 
mor" removed from her left neck, with subsequent 
ccbalt therapy to the operative field: Shortly there- 
after, she had some "scalp masses" excised. These 
two specimens were interpreted initially as “adeno- 
carcinoma of sweat glands." 

Visual acuity was RE: 20/30 and LE: 20/25-2. 
Tension was 17.3 mm Hg (Schigtz) in each eye. 
Bilateral firm nodular masses were palpated at the 
interior orbital rims which extended back into the 
oroits. The right mass was more prominent (Fig. 
1)». The masses moved with movement of the 
globes. Eyelids, conjunctiva, cornea, anterior cham- . 
ber, iris, and pupils were within normal limits in 
both eyes. Each lens had a mild nuclear and cortical 
opacities. Ophthalmoscopy revealed two small, 
healed chorioretinitic scars in the periphery of thé 
right eye at 3 and 5 o’clock. Limited abduction and 
a iypertrophia were present in the right eye (Fig. 
2). The patient had diplopia in all fields of gaze. 
Exophthalmometer readings were 19 mm bilater- 
ally. Orbital x-ray studies, including optic foramina . 
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Fig. 2 (Honrubia, Davis, Moore, and Elliott). 
Patient with bilateral orbital metastases. On right 
conjugate gaze there is a right hypertropia and 
limitation of abduction. 


1118 





Fig. 3 (Honrubia, Davis, Moore, 
and Elliott). Biopsy of right orbital 
mass. The tumor is highly cellular 
with connective tissue septa and 
capsule (hematoxylin-eosin, x10). 


views, were unrevealing. The orbital masses were 
thought to represent metastases from the same tu- 
mor which had involved the scalp and neck. 

The patient was admitted for biopsy of the or- 
bital masses. A general physical examination re- 
vealed à small, movable, firm nodule in the posterior 
triangle of the right neck and small mass in the left 
breast. A biopsy of the right orbital mass and a 
needle biopsy of the left breast mass revealed simi- 
lar tumors. Microscopically, the specimens were 
composed of nests of cells with pale, eosinophilic 
cytoplasm and uniform nuclei. The nuclear chroma- 
tin was clumped and dispersed. The most peripheral 
cells in the nest had darker, more eosinophilic cyto- 
plasm and the nuclei in this peripheral layer were 
oriented away from the basement membrane (F igs. 
3 and 4). The peripheral cells were argentaffin-posi- 
tive as indicated by reduction of silver leaving 
brownish-black deposits in the cytoplasm (Fig. 5). 
The diagnosis was argentaffinoma (malignant carci- 
noid). Comparisons were then made with the scalp 
and left neck specimens obtained in 1967. All were 
thought to represent the same tumor type, argentaf- 
finoma. 

With this diagnosis, further studies were under- 
taken to ascertain if there was involvement of other 
systems. Chest films, metastatic bone series, upper 
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gastrointestinal series, small bowel series, barium 
enema, liver scan, and liver function studies were 
all non-revealing. 

Although a vague history of recent episodes of 
flushing was obtained, the patient had never experi 
enced the dramatic attacks of classic carcinoid syn- 
drome. Therefore, a provocative epinephrine test 
was done. Four minutes after intravenous injection 
of 0.5 ug of epinephrine the patient noted a warm 
feeling over her face and a facial flush could be 
observed. With a 4.0 pg dose, a generalized flush 
was noted. There was no marked change in the pa- 
tient's blood pressure or pulse and she had no asth- 
matic symptoms. The results of the test were felt to 
be abnormal, but of a mild degree. 

The 24-hour urinary levels of 5-hydroxyindolea 
cetic acid (5-HIAA) ranged from 9.2 to 12.6 mg. 
Although not extremely high, these values were 
definitely increased. The nodule in the right poste- 
rior triangle of the neck was biopsied on August 8, 
1968, and was the same type as the other specimens 
—argentaffinoma. An assay for serotonin was made 
on a portion of the biopsied neck mass and showed a 
very high value of serotonin, 1.4 mg/g of wet tis 
sue. This further confirmed the diagnosis of argen- 
taffinoma. 

When last seen in the Eye Clinic on July 28, 1970, 


Fig. 4 (Honrubia, Davis, Moore, 
and Elliott). Photomicrograph of 
right orbital mass. The tumor is 
composed of two cell types. The 
major portion of the cells have a 
pale cytoplasm, uniform nucleus 
and dispersed chromatin. Other 
cells forming the boundary of cell 
nests have a darker cytoplasm with 
a prominent nucleus. This latter 
type of cell shows a palisading 
pattern with the nucleus oriented 
away from the basement membrane 
(hematexylin-eosin, X400). 





the patient’s ocular examination was essentially un- 
changed. She was experiencing flushes every day and 
she had additional masses in the right crbit superi- 
orly, the right triceps area, and the left axillary 
area. 


COMMENT 


One case of unilateral orbital metastasis 
of carcinoid has been reported.? However, in 
the patient reported here, the orbitzl metasta- 
ses were bilateral. Although the pr.mary site 
of the ca-cinoid tumor was not found, the di- 
agnosis was made from the clinical symp- 
tomatology and the histopathologic study of 
biopsies taken from the orbit, neck, and 
breast. This was further substantiated by: 
(1) the positive argentaffin reaction in the 
orbital tumor, (2) the high levels (9.2-12.6 
mg/24 hours) of 5-HIAA in :he urine 
(normal, 1-9 mg), (3) the high level of sero- 
tonin in the biopsy specimen from the. nodule 
in the pcsterior triangle of the neck (usual 
levels in gastrointestinal carcinoid r:nge from 
10 to 60 1g/g wet tissue). 

From the literature it must be -oncluded 
that the incidence of metastatic orbital carci- 
noma is quite uncommon. When orbital me- 
tastasis coes occur, the site of the primary 
tumor is usually the breast or lunz.* It has 
been estimated that metastatic carcinoma to 
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and Elliott). Photomicrograph of 
right orbital mass. Cytoplasm of 
cells exhibit dark granules indicat- 
ing a positive argentaffin reaction 
after silver staining (arrow) (Font- 
ana-Masson, X400). 


the orbit is only one-fifth as frequent as met- 
astatic involvement of the globe. Hart? re- 
viewed a total of 133 cases of carcinoma 


Fig. 5 (Honrubia, Davis, Moore, . 


metastatic to the eye and orbit in the registry ~ 


of the Armed Forces Institute of Pathology 
up to 1958; he found orbital involvement in 
only 14 cases. Other authors reporting large 
series of orbital tumors also show that metae 
static carcinoma to the orbit is infrequent.*? 


Bilaterality in metastatic carcinoma to. 


the orbit would appear to be an exceedingly 
rare event. Haye’® states that only four cases 
have been described. By constrast, bilaterat 
orbital metastases of tumors other than car- 
ciroma is more common; Albert, Ruben- 


stein, and Scheie™ found that 56% of chil- * 


dren with orbital metastases from neuroblas- : 
toria had bilateral involvement. Cases of 
intraocular metastases from all types of tu- 
mcrs are seen more frequently and 20-25% 
are bilateral.!? 

We agree with other authors who have 
suggested that the reason for the low re- 
ported incidence of metastatic orbital carci- 


noma is that patients with metastatic disease* 


are rarely treated in eye hospitals and orbital 
tissues are infrequently submitted for patho- 
logic examination.* 
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SUMMARY 


"A case of bilateral orbital metastases from 
à carcinoid tumor is reported, The ophthal- 
mic findings prompted biopsy and histo- 
pathologic studies which resulted in the diag- 
nosis of argentaffinoma, which was further 
confirmed by a positive argentaffin reaction 
in the orbital tumor, the elevated level of 5- 
HIAA in the urine, and the high concentra- 
tion of serotonin present in the tumor. Re- 
evaluation of previously biopsied masses also 
revealed the argentaffinoma pattern. Follow- 
ing pathologic diagnosis, the patient later de- 
veloped the classic syndrome. 
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AXIAL TOMOGRAPHY OF OPTIC CANALS IN DIAGNOSIS OF 
CHILDREN’S EYE AND OPTIC NERVE DEFECTS s 


S. Merin, M.D., D. C. HAzwoop-NASH, M.D., AND J. S. CaAwronp, M.D. 
Toronto, Canaca 


Axial temography of the optic canals is 
the only method by which the entire length 
of both optic canals can be visualized on one 
x-ray film. Both sides can be viewec simulta- 
neously to compare minor changes and dem- 
onstrate pathology affecting only ore part of 
the optic canal. This method was recently 
standardized by examination of 5J normal 
children.* 

We have used axial tomography for di- 
agnosis of several congenital conditions, tu- 
mors and injuries to the globe :nd optic 
pathways. 


MATERIAL AND METHODS 


Forty-frve children between the ages of 
two months and 17 years were examined by 
axial tomography of the optic canals. Pa- 
tients selected for the study had one of the 
following conditions: a tumor affecting the 
optic nerve, a congenital eye diseas= possibly 
connected with changes in the opt c nerves, 
or an injury of the orbit which mig at involve 
the optic canal. 

We followed the method of axial hypocy- 
cloidal tomography as suggested by Dilenge, 
Metzger, and Simon,’ and Harwood-Nash.! 
The child was placed supine on a padded 
box with the head over one edge, the neck 
extended maximally (Fig. 1). In »ach case, 
six hypocycloidal tomograms were taken 
about the optic canals in the axia plane to 
include the anterior and posterio: clinoids, 
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Fiz. 1 (Merin, Harwood-Nash, and Crawford). 
Position of child for axial tomography of the optic 
canas. Line A-B (from the outer canthus of the 
eye to the ear) is parallel to the tabletop. A perpen- 
dicukr line to C (the middle of A-B) fixes the 
point D, on the sagittal line, on which the tube is 
focused. 


the tuberculum sellae, and the body of the 
sphenoid. Figure 2 is an axial tomogram ofa 
normal optic canal. 

The optic canals were stated to be normal 
if they were identical to one another, normal 
in shape, and the transverse diameter at the 
mid-portion was within the normal values } 





Fig. 2 (Merin, Harwood-Nash, and Crawford). 
Axial tomogram of a normal optic canal at its mid- 
level (in this case, 8.8 cm from the vertex of the 
head). The structures which can be seen are the 
optic canals (left canal indicated by small black ar- ` 
rows), the sphenoid body (indicated by large black 
arrow), tuberculum sellae (indicated by small whfte 
arrow), anterior clinoid processes (right process in- 
diceted by large white arrow). 
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«(Table 1). Canals were considered abnor 
- mål if the diameter was larger or smaller 
than the above values, if there was a segmen- 
tal narrowing or widening in one or both 
. canals, if a canal was occluded, or if a frac- 
ture was seen. 


RESULTS 


The results are shown in Table 2. 

We present here a brief description of the 
findings for each diagnosis and add some il- 
lustrative case reports. 


GLIOMA 


Enlargement of one optic canal was found 
in all seven patients with optic nerve 
gliorfa. In five, both canals were affected. 
In all cases, subsequent neurologic and radio- 
logic examinations and, later, surgery and 
biopsy confirmed the diagnosis. 


CASE REPORT 


Case 5—A four-and-one-half-year-old girl had a 
right exotropia for two years. Visual acuity was 
limited to finger counting. The optic disk was pale. 
The left eye appeared normal. Routine roentgeno- 
grams showed the right optic foramen enlarged and 
the left normal (Fig. 3). Axial tomograms showed 
the right optic canal enlarged to 10 mm in diameter 

"and the funnel-shaped left optic canal 6 mm in di- 
ameter (Fig. 4). A preoperative diagnosis of bilat- 


_ *eral glioma of the optic nerves was made. At opera- 


tion the right optic nerve was five times its normal 
diameter and the tumor extended back into the 
chiasm and forward into the left optic canal. No 

e radical excision was performed and the patient was 
sent for radiologic treatment. 


CRANIOPHARYNGIOMA 


Six case? were examined. All showed scal- 

- loping of the sphenoid, clawing of the medial 

side of both anterior clinoids, and funnelling 

of the intracranial portion of one or both op- 
tic canals. 


CASE REPORT 


Case 12—A nine-year-old boy had been suffer- 

ing from growth retardation for several years. He 

e discovered accidentally that he could not see with 
' his right eye. The right eye did not perceive light, 
owing to total optic atrophy. The left eye had vis- 
ual acuity of 20/40, pallor of the disk and temporal 
hemianopsia. Roentgenograms showed normal optic 
foramina, but axial tomograms showed an invasion 
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TABLE 1 


TRANSVEESE DIAMETER* OF THE MID-PORTION OF 
NORMAL OPTIC CANALS IN CHILDREN 











Transverse Diameter of Optic Cana! 





Age in Years 
Minimum Maximum 
eS Were S DUE "Se apes oe AR 


Under 1 3 mm 5 mni 
1 to 3 4 mm 5mm 
Over 3 4 mm i mm 





* Measured on roentgenograms, and so about one- 
third larger than the actual size. 


of both optic canals by tumor (Fig. 5). A subtotal 
excision of a craniopharyngioma was performed. 


OTHER TUMORS 


One patient (Case 13) had neuroblastoma 
and meastasis to the left orbit. Tomograms 
of the orbit showed destruction of the lat- 
eral wall, but axial tomograms of the optic 
canals showed that the canal was not in- 
volved. 


ANOPHTHALMUS 


Five cases of anophthalmus were exam- 
ined. Three were congenital, and on palpa- 
tion of the socket under anesthesia no vestigial 
eye was found. The optic canal on the af- 
fected side was narrow in all three and oc- 
cluded in two of them. 


CASE REPORTS 


Case 14—4 two-and-one-half-year-old boy was 
examined because of bilateral congenital anophthal- 
mus, had palpebral fissures measuring 15 mm each. 
Roentgenographic examination of the optic foram- 
ina showed them to be slightly flat in the vertical 
diameter (Fig. 6). Axial tomograms showed the 
optic canals to be small and occluded (Fig. 7). 


Clinical anophthalmus had been diagnosed 
in one patient (Case 17), but palpation un- 
der anesthesia revealed a small pea-size 
eye. The axial tomograms showed normal 
optic canals. 


Case 18—In this seven-year-old girl with ac- 
quired anophthalmus, the optic canals were normal. 
Because of retinoblastoma she had her right eye re- 
moved at the age of eight weeks and her left eye at 
the age of two-and-one-half years. After the enu- 
cleation, each socket was treated by a plastic ball 
and conformer. Axial tomograms showed norma! 
optic canals. 
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Case No. 
and Age 
(in years) 
1-11 
2-10 
3- 6 
4- 2 
5- 41 
6- 7 
7- 2 
8-15 
9-15 
10-14 
11-13 
12- 9 
13- 24 
14- 2i 
15- 3 
16- 13 
17- 6 
18- 7 
19- 1 
20- 4 
21- 43 
22- 6 
23- 3 
24- 7 
25- 6 
26- 9 
27-17 
28- 3i 
29- 2 
30-12 
31- 1 
32-14 
33- 2 
34- 2 
35-16 
36 
37-31 
38-1C 
39- 1 
40- 2 
41-10 
42- 1 
43- 9 
44-12 
45- i 


TABLE 2 
TOMOGRAPEY OF THE OPTIC CANALS IN CHILDREN 


eee 


Clinical Diagnosis 


Glioma of both optic nerves 


Glioma of both optic nerves 
Glioma of left optic nerve 
Glioma of both optic nerves 
Glioma of both optic nerves 
Glioma of right optic nerve 
Glioma of both optic nerves 
Craniopharyngioma 
Craniopharyngioma 
Craniopharyngioma 
Craniopharyngioma 
Craniopharyngioma 
Neuroblastoma with metastasis to 
the left orbit 
Bilateral congenital anophzhalmus 


Right congenital anophth:.lmus 

Left congenital anophthalmus 
(Weyers-Thier syndrome) 

Left congenital extreme m<rophthal- 
mus (to the extent of anaphthalmus) 

Bilateral anophthalmus, postenucle- 
ation 

Bilateral congenital micrcphthalmus 
and cataract 

Right congenital micropat aalmus and 
cataract 

Bilateral microphthalmus and uveal 
coloboma 

Bilateral congenital micrcphthalmus 
uveal coloboma 

Bilateral hypoplastic disk 

Right hypoplastic disk 

Left hypoplastic disk 

Right negalopapilla 

Coloboma of right optic cisk 

Bilateral congenital optic atrophy 

Right congenital optic at-ophy 

Left post-traumatic optic atrophy 

Leber's amaurosis congerita 

Leber's amaurosis congerita 

Right microphthalmus with persis- 
tent hyperplastic primary vitreous 

Left microphthalmus wita persistent 
hyperplastic primary witreous 

Congenital nystagmus with hyper- 
opia 

Congenital nystagmus with hyper- 
opia 

Congenital nystagmus with hyper- 
opia 


Congenital nystagmus wth hyperopia 4.0 
5 


Congenital glaucoma 
Congenital toxoplasmesi. 
Right high myopia 

High hyperopia 

Trauma 

Trauma 

Trauma 


a ae 
ki 





Diameter 
(in mm) 
Right Left 
5.9 5.5 
1.0 8.0 
5.0 8.0 
8.0 9.5 
10.0 6.0 
8.0 6.0 
1.0 8.0 
6.0 6.0 
2.2 6.0 
6.0 6.0 
7.0 7.0 
6.0 5.0 
5.0 ao 
3.5 0 
0 4.0 
6.0 3.9 
4.5 4.5 
5.0 5.0 
3.5 7.0 
5. 5.0 
Su 4. 
4.5 5.0 
3.3 3.0 
4.0 6.0 
6.6 3.9 
6.0 6.0 
6.0 6.0 
3.0 3.0 
4.5 5.9 
6.0 2.9 
1.9 25.9 
4.0 4.0 
5.0 4.5 
5.9 4.5 
6.) 6.0 
5.0 5.0 
4.5 4.5 

4.0 
0 4.0 
3.0 3.0 
55 5.5 
6.0 6.0 
5.5 $.9 
50 5.0 
6 0 6.0 





Optic Canals 
Remarks 


Optic foramina normal, funnelling 
of proximal part of both canals 

Enlarged 

Enlarged 

Enlarged 

Figures 3 and 4 


See text 

See text 

See text 

See text 

Figure 5 

Normal , 

Small on right side, blind “pouch -+ 
on left 

Blind pouch on right side 

Small on left 


Normal 

Normal canals 
Large, bilateral 
Normal 

Normal 

Normal 


Small, bilateral a c 
Small, right 

Small, left 

Normal 

Normal 

Small, bilateral 

Slightly small, right 
Normal 

Normal ° 
Lower limits of normalcy 
Normal 


Normal 
Normal 
Normal 
Normal 


Slightly small iio 
Normal 

Normal ° 
Normal 

Normal 

Broken bone " 
Broken bone blocking optic cana 
Broken bone blocking optic canal 
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Fig, 3 (Merin, Harwood-Nash, and Crawford). Case 5. Bilateral glioma of the optic nerve 
n Right: Plain roentgenograms showing right optic foramen enlarged. Left: Left optic fora 


CONGENITAL MICROPHTHALMUS 


Four cases were examined, two had an as- 
sociated congenital cataract and two had an 
associated üveal coloboma. In three, the 

* optic canals were within normal limits and in 
the following case (Case 19) they were un- 
usually large. 


CASE REPORT 


Case 19—This one-year-old boy, blind since 
birth, had bilateral microphthalmus, the cornea 

. *measuring only 8 mm in diameter. Bilateral mature 
congenital cataracts did not allow us to visualize the 
fundus. The child and his mother showed some 
signs of abnormal development of the first two 

° branchial arches and she, too, had a congenital mi- 
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Fig. 4 (Merin, Harwood-Nash, and Crawford). 
Caee 5. Axial tomogram showing wide optic canal 
on right (R), normal mid-portion of left optic ca- 
nal (black arrows), and a funnel widening of the 
posterior part of the left optic canal. 


^ o 





crophthalmus with cataract of her right eye, which 
was blind since birth. The boy's axial tomograms 
showed unusually wide optic canals (Fig. 8). 


HYPOPLASIA OF OPTIC NERVES 


Congenital hypoplastic disk was diagnosed 
in three cases. In all three, axial tomograms 
of the optic canals showed them to be abnor- 
mally narrow on the affected side, for ex- 
ample, in Case 25. 


CASE REPORT 


Case 25—This six-year-old boy had been ex- 
amined for exotropia of his left eye since infancy. 
The right eye was found normal, its visual acuity 
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Fig. 5 (Merin, Harwood-Nash, and Crawford). 
Case 12. Craniopharyngioma with bilateral exten- 
sion into the optic canals. Axial tomogram showing 
clawing of anterior clinoid process (small black ar- 
row). The posterior part of each canal is widened 
(white arrows). The larger black arrow indicates 
scalloping of the sphenoid. 
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Fig. 6 (Merin, Harwood-Nash, and 
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Crawford). Case 14. Bilateral congenital anophthalmus. Plain roent- 
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genograms showing optic foramina sligatly flattened in the vertical diameter and elongated in the horizontal 


diameter. 


being 20/20 (with —1.0 sph. © —0.50 cyl. ax. 188°). 
The left eye had constant exotropia o 15A. Visual 
acuity was 20/58 (with —0.50 sph. © —0.50 cyl. ax. 
90°). The pupils were normal and their direct and 
consensual response to light was normal. The 
fundus showed a small hypoplastic disk (Fig. 9). 
Roentgenograms showed normal anc equal optic 
foramina. Axial tomograms of the optic canals 


showed a narrow optic canal on ‘he left side 
(Fig. 10). 





Fig. 7 (Merin, Harwood-Nash, ari Crawford). 
Case 14. Axial tomogram showing occluded mid- 


portion of left optic canal (arrow) and narrowed 
right optic canal. 


MEGALOPAPILLA 


One case of megalopapilla showed normal 
optic canals. 


CASE REPORT 


Case 26—This nine-year-old boy was referred to 
us after routine eye examination revealed an abnor- 
mal right optic disk. The visual acuity was 20/20 in 





Fig. 8 (Merin, Harwood-Nash, and Crawford). 
Case 19. Bilateral microphthalmus. Axial tomogram 
showing large optic canals (right, 7.5 mm; left 7.0 
mm). 
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Fig. 9 (Merin, Harwood-Nash, and Crawford). Case 25. The right (A) and left (B) fundus of a 
patient with a left hypoplastic disk. The white mark at the bottom of B is a light reflex. 


each eye. The right optic disk was enlarged by 
about 50% (Fig. 11), and had some temporal pal- 
lor. Intraocular pressure was normal. The blind 
spot,was enlarged with a partial supratemporal quad- 
e Tantanopsia. Axial tomograms showed normal op- 
tic canals. Neurologic examinations were negative. 


COLOBOMA OF OPTIC DISK 


One case of coloboma of optic disk 
‘showed normal optic canals. 


. COPTIC ATROPHY 


Three patients with optic atrophy were 
examined. In one of the two congenital 
“cases, the optic canals were small; in the 
other they were within normal limits though 
smaller on the affected side. In Case 30, op- 
tic atrophy ‘resulted from injury in the first 
. year of life. At 12 years of age the optic ca- 
nals appeared normal and practically equal. 


MISCELLANEOUS CONGENITAL CONDITIONS 


The optic canals were normal in two pa- 
tients with Leber's congenital amaurosis, 
two with hyperplastic persistent primary vit- 
reous with microphthalmia, four with con- 
genital nystagmus and hyperopia, and one 
eaeh with congenital glaucoma, congenital 
toxoplasmosis, congenital high myopia, and 
congenital high hyperopia. 


TRAUMA 


Axial tomograms showed fractures of the 
wall of the optic canal in three patients with 
trauma. 


CASE REPORT 


Case 44—A 12-year-old girl, brought to the 
emergency department after a snowmobile accident, 
had no light perception in either eye. The right 
globe was ruptured and the central retinal artery on 
the left was occluded. Tomograms of the optic ca- 
nals showed a fragment of bone penetrating into 
the right optie canal (Fig. 12). 





Case 25. Axial tomogram showing left optic canal 
(L) narrower than the right (patient 25). 
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Fig. 11 (Merin, Harwood-Nash, anc Crawford). Case 26. Right megalopapilla. The right disk (A) is 


enlarged, the left disk (B), normal. 


DISCUSSION 


Axial tomography of the opti- canals is 
simple to perform in children. The necessity 
for hyperextension of the neck might make 
this type of tomography difficult to perform 
in adults. 

The widening of an optic foramen seen on 
a plain roentgenogram is conside-ed pathog- 
nomonic or glioma of the optic canal. A tu- 
mor, however, may be in the cana: behind the 
foramen and hence only demonst-able by to- 
mography. In Case 1 the foramina were nor- 
mal but the axial tomograms shcwed an in- 
trusion of both optic canals by the tumor 
from the direction of the chiasm. In Case 5, 
when plain roentgenograms showed only an 
abnormal right optic foramen, the axial to- 
mograms showed that the left optic canal 
was involved as well. 

Craniopharyngioma can readiy be diag- 
nosed by axial tomography. The clawing of 
the anterior clinoids, the scallooing of the 
body of the sphenoid and the proximal fun- 
neling of the optic canals found concur- 
rently in all cases were not seen Hn any other 
pathologic condition. 

Anophthalmus, congenital or surgical, in a 
young child retards development of the orbit 
and the optic canal on the affected side.* The 


dezree of this retardation depends on the age 
of the child and it is much less if an implant 
is inserted.* In all cases of microphthalmus 
the optic canals were normal; in all cases of 
arophthalmus they were abnormal. The only 
case diagnosed as congenital anophthalmus in 
which axial tomography showed no abnor- 
mality of the optic canals proved later to be 
ccngenital microphthalmus. Thus axial to^ 
mography may distinguish between true 
anophthalmus and microphthalmus. : 
Controversy exists about the value of 
plain roentgenograms of the optic foramina. 





ture of medial and lateral walls of right optic canal 
amd across base of right clinoid process (black ar- 
rows) with a fragment of bone penetrating the ca- 
nal (white arrow). 
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: ih diagnosis of hypoplasia of optic nerve, a 

` corfdition in which the optic nerve contains 
fewer nerve fibers.” Several authors found 
the optic foramen small on the affected side,* 

. others’? found it normal. Recently, in two 
large series'^'* plain roentgenograms were 
reported to be of no value. Axial tomogra- 
phy of the optic canal, however, clearly dem- 
onstrated narrowing of the canal in all three 
cases we examined, This narrowing may be 
a pathognomonic sign of hypoplasia of the 
optic nerve. 

In a single case of the rare megalopapilla 
(Case 26) our findings of a normal canal 
confirm those of Franceschetti and Bock.!? 

Small optic canals were demonstrated in 
two cases of congenital optic atrophy. In one 
case of early acquired optic atrophy (Case 
30), tomograms were normal. More cases 
will have to be examined in order to find out 
if this difference is always found. 

A fracture of the optic canal is often diffi- 
culf to demonstrate in plain x-ray films, but 
shows up clearly in axial tomograms. 

Potter and Trokel!**5 recently advised the 
use of anterior-posterior (A-P) hypocy- 
cloidal tomography of the optic canals and 

*proved its superiority over plain roentgeno- 
grams of the optic foramina. However, A-P 
: ‘tomography, unlike axial tomography, does 
not show the whole length of the optic canal 
on one film and can be inaccurate when the 
"angle of tomography does not correspond to 
the angle of the optic canal. Whereas A-P 
tomography is done always at a fixed angle, 
the average angle of the optic canal to the 
` sagittal line is 36'° or 37 degrees!*!5 with fre- 
quent individual variations which are greater 
and more common in children than in adults.! 


SUMMARY 


Hypocycloidal axial tomography of the 
optic canals was used to examine 45 children 
with various congenital and acquired dis- 
* 'eases of the globe and optic nerve. It pro- 
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vided accurate assessment of unilateral or 
bilateral involvement in cases of glioma, cra- 
niopharyngioma, congenital anophthalmus, 
congenital optic atrophy, and congenital hy- 
poplasia of the optic nerve; showed fracture 
in the wall of the optic canal in cases of in- 
jury; and revealed normal optic canals in 
cases of microphthalmus, coloboma of op- 
tic disk, Leber's congenital amaurosis, con- 
genital nystagmus, congenital glaucoma, 
congenital toxoplasmosis, high myopia, and 
high hyperopia. 
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SACCADIC VELOCITIES IN INFANTS AND CHILDREN 
Henry S. Merz, M.D., Aran B. Scorr, M.D., AND DAVID O'MEARA 


San Francisco, Cclifornia 


Previous investigations in aduts'^? indi- 
cate that abnormal recovery saccades of op- 
tokinetic nystagmus are elicited in lateral 
rectus muscle palsy. The antagorist medial 
rectus performed the recovery saccade nor- 
mally. The value of studying ocular saccades 
in other neurologic diseases has been pointed 
out.* Voluntary saccadic movements are 
easily elicited in adults, and less easily, these 
command movements can also be obtained in 
young children. Saccades generated by op- 
tokinetic nystagmus (OKN) are reflex sac- 
cades; these have the same characteristics as 
voluntary saccades, but can be easily elicited 
in children. 

It was the purpose of this stucy to deter- 
mine to what extent the reflex saccades of 
optokinetic nystagmus (OKN) may be of 
diagnostic value in infants and young chil- 
dren. 


MATERIALS AND METHODS 


Seven infants with ocular motility prob- 
lems were tested. The child was seated com- 
fortably on his mother's lap at the center of 
a drum 0.85 meter in height and 0.75 meter 
in diameter (Fig. 1). Vertical black stripes, 
12 mm wide, alternating with 36 mm vertical 
white stripes, covered the inside surface of 
the drum. The speed of rotation was 60 de- 
grees per second, which resulted in eight black 
and eight white stripes passing a given point 
in one second. The drum could be rotated in 
either direction. Each eye was studied sepa- 
rately as the drum was rotated first in one 
direction and then reversed. 

Eye movements were recorded by elec- 
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Fig. 1 (Metz, Scott, and O’Meara). Infant on 
mother’s lap inside large drum used to generate opto- 
kinetic nystagmus. 


treoculography (EOG), as previously de- 
scribed.? Miniature skin electrodes (Beck- 
man) were placed on the medial canthus and 
lateral canthus and the indifferent electrode 
centrally over the brow (Fig. 2). ‘ 

Within several minutes, even in a difficult 


child, one can get an adequate record of the , 


eye movements. The tracing was considered’ 
valid when three patterns of following move- 
ments—recovery (saccadic) movements were. 
neted in a three-second interval. 

Optokinetic nystagmus was recorded by 
electrooculography on cooperatiye adults to 


establish both the normal pattern and the . 





Fig. 2 (Metz, Scott, and O’Meara). Electrodes on 
medial and lateral canthi and centrally above the 
brow on infant. 
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Fig. 3 (Metz, Scott, and O'Meara). EOG, left eye. Upper trace: Eye position and movement. Lower 


trace: Velocity. Movements 


generated to optokinetic nystagmus, drum rotated right (R) to left (L). 


Saccades to right are normally rapid suggesting normal medial rectus function. 


pattern prodaiced by a paretic muscle. Figure 
3 demonstrates normal optokinetic nystag- 
mus with a slow following and sharp re- 
covery phase. A healthy medial rectus was 
responsible for the normal saccades ob- 
tained. Figure 4 displays abnormal optoki- 
netic nystagmus as produced by a paretic lat- 
eral rectus muscle. The following and re- 
covery movements are both slow. The sac- 
cades of optokinetic nystagmus produced by 
a normal and palsied muscle are easily dif- 
ferentiated by their different velocities. 


CASE REPORTS 


. Case 1—Moebius syndrome. This nine-month-old 
' „girl had had esotropia since birth (Fig. 5). Bilat- 
eral facial paralysis was present. Development was 
otherwise normal. 

A V-pattern esotropia was present, measuring 80 
prism diopters in downgaze, 60 prism diopters in 
primary gaze and 45 prism diopters in upgaze. Ab- 
duction did not bring either eye quite to the midline. 


Upward and downward gaze were mildly limited in 
each eye. Ophthalmoscopic examination was nor- 
mal. In tests of this child, Figures 6 and 7 (upper 
trace) display normal recovery saccadic movements 
generated bv the medial rectus. Figures 6 and 7 
(lower trace) show recovery movements generated 
by the lateral rectus. 

Interpretation—Abduction saccades bilaterally 
are slow and rolling and do not have normal sac- 
cadic velocity. These abnormal saccadic movements 
are similar to those seen in adults with known lat- 
eral rectus palsy. Normal horizontal saccadic move- 
ments have a velocity of above 250 degrees per sec- 
ond. These reflex saccades are about 50 degrees per 
second and indicate lateral rectus palsy in each eye. 
The EOG tracing resembles that of the adult sixth- 
nerve palsy with slow abduction saccades (Fig. 4), 
and shows tkat muscle paresis can be demonstrated 
in infants using this technique. When drum rotation 
is reversed, the direction of nystagmus is reversed. 
The medial rectus now functions as the agonist 
muscle for recovery movements, producing normal 
appearing optokinetic saccades. When the agonist 
muscle is normal, the saccadic velocity resulting 
from contraction of that muscle can serve as a con- 
trol. 
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Fig. 4 (Metz, Scott, and O'Meara). EOG, left eye. Upper trace: Eye position and movement. Lower 


trace: Velocity. Movements generated by optokinetic nystagmus, 


drum rotated left (L) to right (R). 


Saccades to left are slow suggesting paresis of the lateral rectus muscle. 





». 





Fig. 5 ( Metz, Scott, and O'Meara). Moebius syn- 
drome. Bilateral sixth and seventh nerve palsy with 
esotropia. 


Case 2—Limitation of abduction. Th s 21-month- 
old boy had been normal until five weeks of age. 
Following an automobile accident, he developed a 
subdural hematoma, hydrocephalus, ard esotropia. 
A shunt procedure was performed to rdieve the hy- 
drocephalus. His mental and motor development 
were estimated at about the nine-month level. Ex- 
aminatiom revealed an alternating eso ropia of 75 
prism diopters (Fig. 8). Abduction was limited to 
almost 10 degrees lateral to midline in each eye and 
was not improved by patching. Vertical movements 
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were full. Ophthalmoscopic examination was nor - 


mal bilaterally. OKN saccades were observed end * 


recorded in the area where movements were possi- 
ble ‘i.e., nasal to the midline). 

Iaterpretation—In Figures 9 and 10, the upper 
traces demonstrate recovery saccades generated by 
the medial recti and the lower traces, saccades gen- 
erated by the lateral recti. In both instances, sac- 
cades are rapid and sharp. They suggest normal 
function of each lateral rectus muscle in the pres- 
ence of diminished voluntary abduction bilaterally. 

At surgery, the forced duction test revealed sig- 
nificant restriction to abduction in each eye. Bime- 
dial rectus recessions of 5 mm and bilateral rectus 
resections of 7 mm were performed. Two months 
following surgery, the eyes were straight and ab- 
duction was full in each eye. 

The status of the lateral recti in this patient was 
not certain prior to saccadic testing. History sug- 
gested lateral rectus paresis resulting from trauma. 
The marked esotropia persisted sincesthe injury and 
there may have been little or no recovery ef the 
lateral recti. The rapid saccades generated by the 
lateral recti in each eye suggested normal function. 
The return of full abduction following surgery con- 
firmed the absence of lateral rectus palsy. The 
forced duction test at surgery confirmed the pres- 
ence of mechanical restriction to abduction bilater- 
ally. i 


DISCUSSION 


Ocular saccades, whether voluntary or in- 
duced reflexly by optokinetic nystagmus, 
provides a stress test for the oculomotor sys- 
tern. Comparison of normal saccades with" 
saecades of patients with motility defects is a 


simple yet accurate way of uncovering pare- , 


sis of an extraocular muscle. 


The drum used to produce optokinetic 


Fig. 6 (Metz, Scott, and O’Meara). EOG right eye, Moebius syndrome. Upper trace: Optokinetic eye 
movements, drum rotated left (L) to -ight (R). Recovery saccades to left are rapid. Lower trace: Opto- 
kinetic eye movements, drum rotated mght (R) to left (L). Recovery saccades right are slow, suggesting 


paretic right lateral rectus muscle. 


es 
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Fig. 7 (Metz, Scott, and O'Meara). EOG left eye, Moebius syndrome. Upper trace: Optokinetic eye 
movements, drum rotated right (R) to left (L). Recovery saccades to right are rapid. Lower trace: Opto- 
kinetic eye movements, drum rotated left (L) to right (R). Recovery saccades left are slow, suggesting 


paretic left lat®ral rectus muscle. 
. 


nystagmus should be large and encircle the 
patient to form a large field of moving 
stripes. This provides greater assurance that 
the child will be stimulated visually by the 
rotating stripes, wherever he looks. The 
stripes should be wide enough to be seen 
with reduced visual acuity. The object is to 
produce good OKN. Whatever speed of 
drum rotation, number of stripes in the vis- 


, ual field, or ratio of the size of the black and 


white stripes that does this, will be satisfac- 
tory. 

Recording the eye movements of induced 
optokinetic nystagmus has several advan- 
tages over visual observation alone, A per- 
manent record is acquired, the pattern of 
movement can be studied more completely at 
a later time and body and head movements 
need not be restricted nor the lids held apart 
to inspect the eyes. EOG equipment is often 
available at centers that perform electronys- 
tagmography. 

The speed of a saccadic eye movement is 
not under voluntary control. A subject can- 
not purposely produce a slow saccade. The 
physician thus assumes control of the testing 


. Situation and the velocity of the saccadic eye 


movement is representative of the active 
force which can be generated by the agonist 
muscle. 

It has been previously pointed out that re- 


section of a paralytic extraocular muscle, 
even with recession of a contractured antag- 
onist, cannot be expected to either maintain 
ocular alignment in the primary position or 
to increase the range of motility.” If the an- 
tagonist is not contractured or if it has been 
significantly recessed, it may be possible to 
provide greater range of motion by extraoc- 
ular muscle transplantation surgery. It 
therefore becomes important to know about 
the mechanical forces in the orbit and the ac- 
tive forces capable of being generated by 
certain muscles. The former will be revealed 
by the forced duction test which can be done 
in infants while under anesthesia just prior 
to surgery. The active forces can be esti- 
mated in adults by use of the Scott active 
force test? and by ocular electromyography.* 
These tests cannot readily be done in infants 
or young children, so other objective record- 
ing techniques must be used. 
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Fig. 8 (Metz, Scott, and O'Meara). Bilateral ab- 
duction limitation with large angle esotropia. 
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Fig. 9 (Metz, Scott, and O'Meara). EOG, abduction limitation. Upper trace: Right eye, optokinetic eye , " 
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movements, drum rotated left (L) to risht (R). Recovery saccades to the left are rapid. Lower trace: Left 
eye, optokinetic eye movements, drum rotated right (R) :o left (L). Recovery saccades to the right are 


rapid. Normal medial recti in each eye. 


When muscle surgery is performed with- 
out knowledge of the innervational status of 
the ocular muscles, the decision «concerning 
which muscles to operate upor and the 
amount of surgery required is aecessarily 
based on guess work. We believe the method 
of generating saccades with optok netic nys- 
tagmus while recording eye moveraents with 
' EOG can provide useful information to the 
ophthalmologist in diagnosis, prognosis, and 
surgical planning. 


SUMMARY 


Ocular saccades were generated in infants 
and children by optokinetic aystagmus. 


These movements were recorded by means 
of electrooculography. 

A normal saccade was generatetl by a nor- 
mal extraocular muscle while an abnormally 
slow saccade is produced by a paretic extra- 
ocular muscle. By comparing the saccade 
produced by a suspected paretic muscle with 
normal saccades, paresis can be detected in 
young patients. The test is useful for diag- 
nosis, prognosis and surgical planning in in- 


fants and children with paralytic strabismus. | 


In children, where there are limitations in 
doing the forced duction test and ocular elee- 
tromyography, one can use electro-oculogra- 
phy and generate reflex saccades with opto- 
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Fig. 10 (Metz, Scott, and O'Meara). EOG, abduction limitation. Upper trace: Right eye, optokinetic 
eye movemerfts, drum rotated right (R) to left (L). Recovery saccades to right are rapid. Lower trace: 
Leff eye, optokinetic eye movements, drum rotated left (L) to right (R). Recovery saccades to left are 





rapid. Normal lateral recti in each eye. 


kinetic nystagmus in perplexing problems 
where paresis is suspected. 
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REVERSAL OF SYSTEMIC TOXIC EFFECTS OF SCOPOLAMINE 


WITH PHYSOSTIGMINE SALICYLATE 


Sue ELLEN YouNc, M.D., RICHARD STRANAHAN Ruiz, M.D., 
AND JOHN Fattetta, M.D. 
Houston, Texcs 


With the widespread use of cycloplegic 
agents, mydriatics, and preanesthetic medica- 
tions, anticholinergic intoxication occurs 
fairly frequently in ophthalmic patients. 
Physostigmine salicylate offers a readily 
available and rapidly effective treatment for 
the central anticholinergic syndrome. The 
following case reports illustrate our experi- 
ence with this antidote. 


CASE REPORTS 


A 75-year-old white woman in good general 
health was admitted for retinal detachment surgery. 
To dilate the pupils, one drop of 0.25% scopolamine 
and one drep of 10% phenylephrine was instilled in 
each eye every 10 minutes for two hours. Approxi- 
mately 30 minutes following the final instillation of 
drops (calculated total dose: 3 mg seopolamine; 
120 mg phenylephrine), the patient became somno- 
lent and confused. The blood pressure was 150/80 
mm Hg, the pulse rate was 66/minute with a regu- 
lar rhythm, and they remained stable. Temperature 
was normal. She was oriented to time, place, and 
person although she was drowsy. Intermittently she 
picked at her clothes and brushed imaginary ashes 
into an ashtray. The skin was of normal color and 
the mucous membranes were dry. Deep tendon re- 
flexes were normal and no pathologic reflexes were 
elicited. A diagnosis of toxic reaction to scopola- 
mine was made. Despite the mildness of the reac- 
tion, physostigmine salicylate, 1 mg, was adminis- 
tered subcutaneously. Within five minutes the pa- 
tient's sensorium had cleared significantly. Ten min- 
utes after the imjection of physostigmine, tearing 
and salivation were evident, and shortly thereafter, 
the patient urinated. She had no recollection of her 
behavior prior to the administration of physostig- 
mine. The remainder of this patiert's hospital 
course was uneventful. 


A four-year-old black boy in previously good 
health was brought to the emergency room because 
of bizarre and unusual behavior originating several 


hours earlier. The child was irritable, combative, 


and disoriented. There was generalized muscular 
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hype-tonicity with sporadic, gross, nonrhythmic 
tremors of all extremities. Blood pressure was 
120/55, pulse rate was 120/minute and regular, and 
rectel temperature was 99°F. The child's face was 
flushed, the skin was warm and dry, and the lips 
were fissured. Both pupils were dilated and non- 
reactive to light. Other Deep tendon reflexes were 
brisk, but equal. The remainder of the physical ex- 
amiration was normal. . 

On the basis of clinical findings, an atropine-like 
drug intoxication was suspected. The father, who 
wore an eye patch, claimed that the only medica- 
tions in the household were eye drops (0.25% sco- 
polamine, 10% Neosynephrine, and Cortisporin) 
prescribed for him following a recent eye injury. 

Following subcutaneous injection of 5 mg of me- 
thacholine, there was no salivation, lacrimation, or 
perspiration noted. The injection was repeated 25 
minutes later, again without effect. The failure to 
produce typical cholinergic signs strengthened the 
clinical impression of an atropine-like drug intoxi- 
cation. i 

The white blood count was 13,800 and the differ- 
ential was normal. Blood glucose, serum calcium, 
electrolytes, and routine urinalysis were within nor- 
mal limits and a ferric chloride urine test was nega- 
tive 


Signs and symptoms persisted. Sixteen hours Ke 


ter admission, 0.25 mg of physostigmine sulfate was 
administered subcutaneously and repeated at 15- 
mirute intervals. No change was noted following 


the initial dose; an increase in salivation appeared : 


follbwing the second dose; and tearing was noted 
during administration of the third dose. Ten min- 
utes following the third and final dose, the boy re- 
spoaded to simple commands and was able to pick 
up small objects with either hand and walk without 
assstance. The pupils remained widely dilated and 
norreactive but returned to normal within 24 hours. 

An atropine-like drug was identified in the pa- 
tiert's blood and urine by ultraviolet spectrophotom- 
etry and thin layer chromatography. The remainder 
of the hospital course was uneventful, and prior to 
discharge, the boy admitted drinking “daddy’s medi- 
cin?" (the scopolamine eye drops). 


DISCUSSION 


Intoxication from anticholinergic drugs 


should not be regarded as a benign reaction. 


of short duration. Atropine and related 
drugs may produce dual central nervous sye- 
tem effects—stimulatory and depressant— 
with variations and overlapping between 
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these extremes. Typical central nervous sys- 
"tem" manifestations include visual hallucina- 
` tions, restlessness, ataxia, delirium, somno- 
lence, stupor, and coma. Though usually of 
- „Several hours 'duration, these symptoms may 
persist for days.? Toxic reactions may result 
in the postponement of surgery or the com- 
. promise of surgical results. The agitated, de- 
lirious patient may seriously impair the 
functioning of the operating room, recovery 
room, hospital ward, or office? At least six 
deaths from cycloplegic agents (notably 
atropine) have,been reported.?*5 
Although toxic effects appear to be dose- 
related in most cases, patients vary in their 
degree of susteptibility.* Those thought to be 
particülarly susceptible include blond chil- 
dren,” patients with spastic diplegia, and 
those with Down’s syndrome.? Carpenter? 
cites the case of an 82-year-old man with 
progressive mental deterioration who was 
given a total.of four drops of 0.2% cyclo- 
pentolate ( Cyclogyl) instilled topically. This 
patient developed acute mental decompensa- 
tion which failed to revert with time. In oth- 
erwise healthy individuals, central nervous 
system symptoms arising from very small 
doses of anticholinergics may appear as an 
idiosyncratic response.*!? However, difficulty 
' in administering drops, impurities contained 
in the solution, and variation in concentra- 
„tion due to evaporation make exact dosage of 
topical solutions difficult to ascertain, 
The anticholinergic syndrome is identical 
, to that seen in Jimson weed (loco weed) poi- 
soning." Beside atropine drops?*?2 and 
- ointment,” usually of 1% concentration, 
other ophthalmic solutions incriminated in- 
clude homatropine,? scopolamine,!? and cy- 
clopentolate.??* In a double-blind study, 
Binkhorst, Weinstein, Bareta, and Clahane!* 
presented evidence for a dose-related central 
nervous system toxicity from topical admin- 
ə istration of cyclopentolate. 
The use of the anticholinesterase, physo- 


stigmine, as an antidote to the central anticho-. 


linergic syndrome is well established.? The 
analogues, neostigmine (Prostigmin) and 
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edrophonium (Tensilon), contain a quarter- 
nary ammonium group, and hence, they 
cross the blood-brain barrier poorly. By 
contrast, the more lipid-soluble physostig- 
mine, a tertiary amine, is readily absorbed 
and easily enters the central nervous system. 
Thus, it is an antagonist of both central and 
peripheral nervous system effects of anticho- 
linergic — drugs? ^ Parasympathomimetic 
drugs, as pilocarpine and arecholine, antago- 
nize only the peripheral nervous system 
effects of anticholinergics and have no effect 
on the central nervous system excitation.!':! 

In a series of 26 consecutive cases of anti- 
cholinergic intoxication treated with physo- 
stigmine salicylate, 1 mg intramuscularly or 
intravenously, Duvoisin? reported “gratify- 
ing results without exception." Crowell and 
Ketchum’ administered physostigmine sal- 
icylate (5.0 mg/kg) to 33 healthy volunteers 
at various intervals after intramuscular in- 
jection of scopolamine (2.4 mg/kg). They 
concluded that while physostigmine failed to 
prevent onset of delirium, it could effectively 
and safely reverse the delirium once it oc- 
curred. The maximum reversing effect oc- 
curred 90 minutes after scopolamine injec- 
tion. 

The recommended adult dose of physo- 
stigmine is 1 mg, and it may be administered 
intramuscularly, intravenously, or subcuta- 
neously at the time signs and symptoms of 
central nervous system toxicity are manifest. 
From our experience, a dosage of 1 mg/m* 
of body surface is safely administered in the 
pediatric age group. According to the studies 
of Weiss,” man is capable of totally elimi- 
nating this dosage within two hours. Accord- 
ingly, it may be necessary to repeat adminis- 
tration of physostigmine at this time should 
toxic symptoms recur. Should the initial 
dose of physostigmine be ineffective in re- 
versing toxic symptoms, it can be repeated 
safely in 15-30 minutes.*^?! In normal indi- 
viduals without prior anticholinergics, a dose 
of 1 mg does not produce systemic reaction 
and Weiss?? reported no ill effects after two 
doses given 30 minutes apart. 
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In view of the relatively innocous effect of 
physostigmine in the recommended dosage, 
we feel that all cases of anticholmergic in- 
toxication should be treated. 


SUMMARY 

When a 75-year-old woman became somno- 
lent and confused following instillation of 
0.25% scopolamine and 10% phenylephrine 
eye drops, 1 mg of physostigmine salicylate 
administed subcutaneously resulted in com- 
plete clearing of her sensorium within five 
minutes. When a four-year-old boy ingested 
0.25% scopolamine eye drops, he became ir- 
ritable, combative, and disorientec with gen- 
eralized muscular hypertonicity and gross, 
nonrhythmic tremors of all extremities. The 
pupils were dilated and nonreactive to light. 
After 16 hours, he failed to improve sponta- 
neously; however, following three doses of 
0.25 mg of physostigmine salicylate adminis- 
tered subcutaneously at 15-minute intervals 
there was rapid improvement. 

Physostigmine salicylate is a rapidly effec- 
tive antidote for the systemic toxic signs of 
the anticholinergic syndrome. 
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ISOLATION OF STROMAL COLLAGENASE IN CORNEAL INFLAMMATION 
° E 


STUART I. Brown, M.D., AND CAROL WELLER Hook, Pn.D. 
New York, New York 


Although there have been numerous inves- 
tigations of infections of the cornea, few re- 
port the nature of acute and especially 


- Chronic corneal inflammation. The present 


study establishes a model for acute and 
chronic corneal inflammation, and in addi- 
tion, reports the isolation of a stromal collag- 
enase. 


MATERIAL AND METHODS 


Albino rabbits weighing from 2 to 4 kg 
were anesthetized with intravenous penta- 
barbital and topical tetracaine HCl. Corneal 
inflammation was produced by injection of 
0.05 ml complete Freund's adjuvant in min- 
eral oil (Difco) into the peripheral stroma 
(2-3 mm from the limbus) with a 25-gauge 
needle. The. corneas were examined daily 
- with loupe and light and were removed at 
various times before and after onset of in- 
flammation. 

The excised corneas were cut into quad- 
rants and each inflamed area was bisected. 
“One piece was saved for a collagenase assay 
and the other was placed in 3% glutaralde- 
- «hyde in 0.2M sodium cacodylate buffer for 15 
minutes. Following this, it was post-fixed in 
„2% osmium tetroxide in cacodylate buffer 
for one hour and dehydrated in alcohols and 
propylene oxide. Finally, it was embedded in 
. Epon 812 and thick sections (54) were cut 
and stained’ with basic fuchsin and alkalin- 
- ized methylene blue.? 

The tissue saved for collagenase assay was 
dipped into mammalian Tyrode’s solution. 
The epithelium was scraped free of the 
stroma and both were cultured on a rigid 
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opalescent gel of 0.2% reconstituted collagen 
which was incubated at 37° C for up to four 
days. Clearing of the gel surrounding the 
tissue explant indicated collagen lysis. 

Additional pieces of corneas were excised 
seven days after intralamellar injection. The 
epithelium was scraped free and the stromas 
were trimmed to approximately 2 X 2 mm. 
Collagenase was harvested from these tissues 
by growing them in Dulbecco's medium.? 

The effect of the harvested enzyme on the 
viscosity of a 0.196 collagen solution was 
tested using an Ostwald viscometer with a 
water flow rate of 53 seconds at 25? C and at 
pH 7.4. All measurements were made at 27° 
C. The effect of the harvested enzyme on the 
optical rotation of reconstituted collagen was 
determined using the MSP-3 photoelectric 
spectrophotometer at 25? C and 589 my. 

Three methods were used to determine the 
cell origin of the stromal enzyme. The first 
was simply to repeatedly freeze-thaw stro- 
mas which were injected five days previously 
with Freund's adjuvant. This material was 
then transferred to gels of reconstituted col- 
lagen and incubated at 37° C for up to four 
days. 

The second method was to apply puromy- 
cin 10M, which is an inhibitor of protein 
synthesis (and therefore enzyme synthesis), 
to the surface of the corneal explant twice a 
day for four days. For controls, alkali burns 
were produced in rabbit corneas,? and when 
ulcerations were noted, the epithelium which 
surrounded the ulcers was removed and 
soaked in puromycin 10-?M and assayed on 
collagen gels. 

The third method was to reduce the circu- 
lating granulocytes by the intravenous injec- 
tion of mechlorethamine HC] (nitrogen 
mustard), 5 mg three days before, and 3 mg 
on the day of intralamellar injection of 
Freund's adjuvant. Three, six, and 10 days 
later, the corneas were excised and bisected. 
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Fig. 1 (Brown and Hook). High concentration of white blood ceils, predominantly granulocytes, and a 
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few histiocytes or epitheliod cells (baac fuchsin and alkalinized methylene blue, x400). 


Half of each specimen was assayed for col- 
lagenase activity and the other həlf was ex- 
amined histologically. 


RESULTS 


Grossly, the limbal blood vessels became 
dilated within 12 hours after iajection of 
Freund's adjuvant. At 36 hours, she corneas 
were semitranslucent and slightly edematous. 
Neovascularization began at about four days 
postinjection. At this time, the stromas were 
grossly edematous and opaque. Histologic 
examination of the corneas at 24 hours 
showed granulocytes and an occasional mo- 
nonuclear cell. The concentraticn of white 
blood cells increased markedly o-er the next 
48 hours, especially in the area of the for- 
eign protein. At four days, there were many 
granulocytes, and fewer monocytes and his- 
tiocytes (Fig. 1). 

The cellular infiltrate increase] in concen- 
tration until the third week, when the num- 
ber and types of cells in the infil rate became 
constant. Six weeks after injection of 


Freund’s adjuvant, all cell types, but espe- 
cially the granulocytes, began to decrease in 
nember, and the stromal edema was grossly 
reduced. During postinjection weeks nine to 


v 


12 there were only a few histiocytes or epi-, 


theloid cells and granulocytes. 
The epithelium from the inflamed stromas 


dil not produce detectable collagen lysis in, 


ary specimen. On the other hand, in every 
instance culturing of the inflamed stromas 


produced collagen lysis at least 10 mm in di- , 


ameter, beginning at 36 hours dnd continu- 


irg through nine weeks after intralamellar - 


injection of Freund's adjuvant ( Table 1). 
The specific viscosity of the mixture of 
harvested stromal enzyme and reconstituted 
cellagen at pH 7.4 gradually decreased over 
a one-hour period to about 60 percent of the 
original value (Fig. 2). The optical rota- 


tion measurement of reconstituted collagen , 
( —442) was not changed by the addition of ' 


the harvested enzyme ( —450). ° 
All specimens that had been repeatedly 
freeze-thawed produced at least 10 mm in di- 
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e. TABLE 1 


e 
PUROMYCIN (10-3M) AND COLLAGEN LYSIS* 
OCCTUEGAEESEURNAS VE. eee 
oo 
Diameter 
of Lysis 


. . 
pene 


p” 


mg 


Alkali-burned epithelium 


plus Tyrode's solution >10 mm 

plus puromycin 0 
Granuloma (only stroma) 

puromycin >10 mm 





* Five assays for each category. 


ameter of collagen lysis. Puromycin com- 
pletely inhibited collagen lysis by the epithe- 
lium from alkali-burned corneas (controls), 
but allowed lysis by the inflamed stromas. 
The nitrogen mustard treatment schedule 
resulted in a circulating white blood count 
between 1200 to 1800 on the day of intrala- 
mellar injection. The granulocytes in the pe- 
ripheral blood were mainly blast cells and 
were about 30% of the white blood cells. 
Specimens of the corneas of the nitrogen 
mustard-treated animals did not lyse the col- 
lagen gels at four, six, and 10 days after in- 
jection of Freund’s adjuvant. The inflamma- 
tory reaction that resulted from injection of 
, Freund's adjuvant was markedly reduced in 
comparison with those animals that had not 


.received nitrogen mustard (i.e., there was 


'less edema and neovascularization was de- 


layed to the end of the second week). Histo- 


e logically, there were many less white blood 


cells in the stromal infiltrate and these were 
heavily granulated. 


. COMMENTS 


Inflammation was consistently produced 
in the rabbit corneas by the intralamellar in- 
jection of F'reund's adjuvant. This was first 
noted in 24 hours, reached its peak in inten- 
sity by the end of the third week and began 
to quiet after two months. The stromal cellu- 
lar infiltrate surrounding the foreign protein 
.was mainly granulocytic in the first few 
days, but later took on the characteristics of 
aegranuloma with many large histiocvtes or 
epitheliod cells in addition to the granulo- 
cytes. Tissue culture assays showed that the 


. * a 


CORNEAL INFLAMMATION 


stromas of these corneas caused collagen ly- 
sis that was similar in quantity to that caused 
by the ulcerated alkali-burned cornea.? Har- 
vest of the enzyme showed it to be a true col- 
lagenase because of its characteristic effect on 
the viscosity and optical rotations of recon- 
stituted collagen.* The molecular weight of 
the enzyme and the dynamics of its inhibition 
will be reported. 

Gross and Lapiere? demonstrated that ani- 
mal collagenase is produced by living cells 
(epithelium and possibly fibroblasts) and 
that destruction of the cells by freezing stops 
collagenase production. An exception is the 
collagenase from the granulocytes which 
originates in the granules and can be de- 
tected only after cell disruption.? Another 
unusual feature of the granulocyte collage- 
nase is that it is only weakly active against 
collagen fibrils. Since no other blood cell ele- 
ments contain collagenase,? the only cells 
that could have produced the collagenase 
found in the inflamed corneal stromas were 
either the fibroblasts, the histiocytes, or the 
granulocytes. Collagenase was detected after 
freeze-thawing, which indicated that the en- 
zyme originated from the granulocytes, A 
less likely possibility was that the enzyme 
was produced and stored in the tissues. Since 
stored collagenase has never been demon- 
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Fig. 2 (Brown and Ilock). Graph showing a re- 
duction in specific viscosity of reconstituted colla- 
gen after exposure to the stromal collagenase. 
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strated in tissues before, it is unlikely that 
the collagenolytic activity after freeze-thaw- 
ing was from enzyme produced and stored in 
the tissues by the fibroblasts and the histio- 
cytes before their destruction. 

Soaking the inflamed stromas with puro- 
mycin, which is a potent inhibitor of protein 
metabolism, allowed collagenolytic activity. 
This indicates that the stromal enzyme was 
not a product of cell metabolism, which 
again points to the granulocytes 2s the col- 
lagenase carrier. Finally, when the number 
of the circulating granulocytes wes reduced 
by approximately 80% by intravenous nitro- 
gen mustard, collagenase production was not 
detected after intralamellar injection. Except 
for the findings that the harvested enzyme 
was active against heat-gelled collagen 
fibrils, the results of the present study indi- 
cate that at least part of the collagenase of 
the stromal granuloma originates from the 
granulocytes. 

The obvious reduction in stromal edema 
and neovascularization in the animals pre- 
treated with nitrogen mustard suggests that 
the granulocyte may also play a role in medi- 
ating various aspects of the inflammatory re- 
sponse. Studies are in progress to isolate this 
effect of the granulocyte. 

Collagenolytic lysozomal enzymes have 
been isolated from inflamed tissues in other 
parts of the body. However, these were 
effective only when pH acidity fell between 
3 and 5.5. There are no studies showing that 
the pH of inflamed tissue is in the acid 
range. Consequently, there is doubt that 
these acid hydrolases could destroy collagen 
in vivo. The present study demonstrates a 
neutral collagenase in inflammation of the 
corneal stroma, indicating the destructive po- 
tential of the inflammatory process. Though 
there was no gross loss of tissue in these in- 
flamed corneas, preliminary study of the 
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electron micrographs of the inflamed areas** 
showed various types of collagen fibril alter- 
ations.’ 

Recently, we found that the collagenases 
of the alkali-burned cornea and the inflamed . - 
stroma are each inhibited by dilute concen- 
trations of fresh serum. It may be that the 
minimal corneal destruction relative to the  -, 
large amount of collagenase produced by the 
inflamed stroma is due to enzyme inhibition 
by elements in the serum. This inhibition 
would probably be related to new vessel in- 
growth into the inflamed area. This will be 
expanded in a later report. 


SUMMARY e 


Inflammation of the corneal stroma’ was / 
produced in rabbits by the intralamellar in- 
jection of Freund’s adjuvant. The inflamma- 
tion progressed from a typically acute to a 
chronic granulomatous type of inflammation. 

A collagenase was isolated from the inflamed 
stromas and partially characterized. Theen- . 
zyme appeared early in the course of the in- 
flammation, thus indicating that it originated 

in the granulocytes. 
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el NOTES, CASES, 


F NEW FIBER OPTICS COAGULATOR 
| FOR MACULAR HOLES 


C. M. J. VgrzEBoER, M.D., G. TIESINGA, 
AND S. VAN RHIJN 
Amsterdam, Holland 


When scleral diathermy is performed in 
treatment of retinal detachment, localization 
and coagulation of posterior holes is difficult. 
This is especially true in treatment of macu- 
lar holes, when a single coagulation is pref- 
erable, despite the fact that localization be- 
forehand is not possible without a good view 
of the posterior scleral region. This may be 

extremely difficult or even impossible to at- 
tain, especially in strongly myopic patients. 

In 1966, Oosterhuis! described a proce- 
dure in which fiber optics were used with the 
electrode, attached. Thus the electrode 
formed the'central part of an illuminated 

* fundus area. The instrument was adequately 
curved but rather large for operation in the 
posterior area. Our technicians, Van Rhijn 
and Tiesinga, constructed an electrode using 

tiny silver wires to conduct the diathermy 
current together with a fiber optics light 

. «source. This electrode contains 47 silver 

‘wires and 220 glass fibers (Fig. 1). The 
wires are connected to a Siemens diathermy 
e apparatus, the glass fibers with a simple fiber 
optic set (Fig. 2). A 4-V otoscope lamp, 
used on 3-V, was built into the handle of the 

e instrument (Fig. 3). Silk is used for coat- 

. ing; impregnation is with polyester synthetic 

resin. Leakage and resistance must be mea- 
sured. The mass of fibers is mounted in a 
stainless steel tube, and in the handle, a win- 
dowed aperture near the lamp provides an 
external indicator (Fig. 3). 

We have achieved an electrode with a di- 
ameter of 2 mm and a coagulation surface of 
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INSTRUMENTS 


isolation (silk) 
e glas-fibre 


e silver 


RVS mantel 





— total surface + 1 mm*? 


Fig. 1 (Velzeboer, Tiesinga, and van Rhijn). 
Cross-section of the electrode. 


1 mm diameter. The illuminated area is also 
l mm in diameter, and identical with the 
coagulation. 

The curvature is adapted to the shape of 
the globe. Thus the electrode can easily by- 
pass a relatively small conjunctival incision 
without separating the muscle. In the poste- 
rior region of the eye it can be held in firm 
attachment to the eye (Fig. 4). 


OPERATING PROCEDURE 


The electrode illuminated is passed to the 
posterior pole. Its position can easily be con- 
trolled by the surgeon, and when the correct 
position is reached, the surgeon can switch 
on the diathermy apparatus with the aid of a 
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Fig. 2 (Velzeboer, Tiesinga, and van Rhijn). 
Interconnection of apparatus. 
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Fig. 3 (Velzeboer, Tiesinga, and van Rhijn). 
Handle of instrument. 
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area is identical with the coagulation surface jd 


of the electrode, both being 1 mm. 


REFERENCE 
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—— SIMPLE EPICANTHUS PROCEDURE 


1. Oosterhuis, J. A., llagedoorn, A., and Van.. 


Fig. 4 (Velzeboer, Tiesinga, and van Rhijn). 


Because of its curvature, the instrument can be 
hell in firm attachment to the eye in the posterior 


region. 


Sipney A. Fox, M.D. 
New York, New York 


A simple procedure for the repair of epi- 
canthus is presented. There are no prelimi- 


sure, and no angles to calculate. Hence the 
surgery is tailored, as it were, to the epican- 
thus. 


TECIINIQUE 


The epicanthal fold is picked up and the 
base on each side is incised, the two incisions 
meeting below the fold to form angle-A 
(Tig. 1). 

The resultant flap is dissected up, rotated 
medially, and flattened out. An incision is" 
made along the upper border of the flap. 
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Fig. 5 (Velachoer, Tiesinga, and van Rhijn). 
Series of electrodes designed for various proce- 
dures. 








foot pedal and control the localization as well 
as the intensity of the coagulation. Using 
this apparatus, macular holes can thus be 
treated by a single, correctly placed coagula- 
tion. 

A series of electrodes has been made in 
our department, each having different curva- 
tures for macular holes and more peripher- 


ally located retinal tears (Fig. 5). 

Fig. 1 (Fox). The epicanthal fold is raised and 
the base on each side incised, the lines mceting be- 
low at a point to form flap a. 


SUMMARY 


A new fiber optics coagulator was de- 
signed for use in cases of macular holes. The 
electrode utilizes silver wires and glass 
fibers, and these are fused. The illuminated 
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nary diagrams to mark out, no lines to*mea- . 
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Fig. 2 ( Fox). Flap a is dissected up and rotated 
medially. An incision is made along the upper bor- 
der of flap and thus creating flap b. 


This forms a second flap with angle-B at the 


apex (Fig. 2). 
This second flap is mobilized and rotated 


— down (Fig. 3) ; the two flaps are thus trans- 


posed. They are pulled firmly into position, 
the needles biting into the subjacent muscle 
tissue to prevent retraction, and sutured 
(Tig. 4). 


DISCUSSION 


Many of the procedures for epicanthus 
now in use require painstaking measure- 
ments and marking out of lines and angles 


e before surgery. The Blair’ and Mustardé? 


techniques are cases in point. The distinctive 
* feature of this flap-transposition technique is 
` that the size and shape of the flaps depend on 
the proportions of each individual epicanthus 


* and not on preconceived diagrams, some- 


times quite complicated, to which the epican- 





Fig. 3 (Fox). Flap b is dissected up, rotated down- 
ward and sutured medially. 


NOTES, CASES, INSTRUMENTS 


agg SI 


Fig. 4 (Fox). Flap a is then sutured into position. 


thus must be fitted in procrustean fashion. 
No preoperative planning or measurements 
are required. The surgery is simple, consist- 
ing only of three incisions, hence scarring is 
minimal and healing rapid. 

In epicanthus inversus, the two prelimi- 
nary incistons meet at an apex above the epi- 
canthal fokl with the rest of the surgery car- 
ried out as described. 
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FRENCH-EYE PIGTAIL PROBE FOR 
LACRIMAL CANALICULUS REPAIR 


Mattiew C. Kartcu, M.D. 
Wayne, New Jersey 


Since 1969, several colleagues and I have 
been using a modified pigtail probe in the re- 
pair of the single laceration through a lacri- 
mal canaliculus, The modification consists of 
tips containing a tiny “French” eye, with all 
edges rounded (Fig. 1). This modification 
avoids the problems of the “crochet hook" 


tips of the Worst! instrument, and the diffi- . 


culties of threading the tiny eye in the Vin- 
cent instrument. The French eve also makes 
it possible both to push and pull doubled su- 


ture material. In a diagnostic situation, the : 


Reprint requests to Matthew C. Kartch, M.D., 
330 Ratzer Road, Wayne, New Jersey 07470. 
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Fig. 1 (Kartch). The French-eye pigtail probe, 
with inset showing magnified detail o tips (illus- 
tration courtesy of Storz Instrument Co.) 


instrument has been passed atrauraatically in 
a 13-month-old child. 


SUMMARY 
A pigtail probe with French eye tips facili- 
tates repair of torn lacrimal caniculus. 
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MODIFICATION OF THE 
DOUBLE OCCLUDER 


Ferris F. KercHaM, M.D. 
Seattle, Washington 


A double occluder was inodified so as to 
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Fig 1 (Ketcham). Photograph of the modified 
occluder. 


provide greater efficiency in eye examina-we- 


tions. 

The instrument measures nine inches in 
length which provides good balance. The 
occluder and Maddox rod each measure 214 
inches in diameter. All markings are printed 
on both sides of the instruments (Figure 1). 

Adjacent to the Maddox rod is a white 
strip identifying the angle fotmed by the 


streak, The examiner may recognize readily . 


whether the Maddox rod image is vertical or 
horizontal. 

The pupillary diameters rulers read from 
left to right, regardless of the side used. A 1 
mm pinhole is useful for evaluating visual 
acaity. The pinhole is located far enough 
frem the occluder that it becomes quite obvi- 
ous if the patient tries to use the pinhole to 
obtain better vision. 

Accommodation lines, modified from the 
Lebensohn near vision charts, are provided 
or each side of the occluder. Manufacturing. 


problems made it impractical to duplicate the. ' 


original. 


SUMMARY ° 


This instrument measures nine inches in 
length with the occluder and Maddox rod 21 
inches in diameter. All markings are printed 
on each side of the instrument. Adjacent to 
the Maddox rod is a white strip indicating its 
angle. A pupillary diameter rule, a pinhole, 
and accommodation lines are provided. 





' A TREPHINE FOR PRIMARY 
* CORNEAL TRANSPLANT IN 
REPAIR OF CORNEAL 
LACERATION 


RoBERT A. Moses, M.D. 


St. Louis, Missouri 
AND 
OLLE Horm, M.D. 
Lund, Sweden 


Corneal lacerations crossing the optical 
zone are conventionally repaired by suture 
and allowed tó scar. Later, transplantation of 
the scarred cornea may be performed. In 
many of these cases it would be desirable to 
perferm the transplant as part of the initial 
repair procedure. 

One way of supporting the lacerated cor- 
nea and of avoiding damage to the lens dur- 
ing trephination would be to insert some 
kind of protective plate through a limbal in- 
cision. This principal has been proposed for 
routine corneal transplant,"? but it would 
seem highly undesirable to make a limbal in- 
cision in the presence of radial wounds. 

Pittar* describes a corneal transplant 
punch in which the lower jaw resembles a 
button on a rod. The button is passed 
through a linear corneal incision into the an- 
terior chamber and drawn upward through 
the bore of the upper cylindrical punch jaw. 
lhe present instrument* is an extension of 
Pittar's device. 

The instrument consists of three parts, a 
lower clamp jaw, an upper clamp jaw, and a 
trephine: 
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Fig. 1 (Moses and Holm). Left: Trephine for 
corneal transplant with clamp jaws open and tre- 
phine raised. Right: Trephine released. 


The lower clamp jaw is mounted on a 
stem and can be inserted into the anterior 
chamber through the corneal laceration in a 
manner similar to passing a button through a 
buttonhole. 

The upper clamp jaw is brought toward 
the lower jaw by turning the upper knurled - 
knob clockwise, until the cornea is securely 
clamped between the jaws. 

The trephine is held in a raised position by 
screw threads during the clamping proce- 
dure. It is freed by clockwise twisting until 
it slides freely along the shaft of the upper 
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clamp jaw. A stop prevents the trephine edge 
from descending below the lower edge of the 
lower clamp jaw. 

Figure 1 shows the instrument ( eft) with 
the clamp jaws open and the trephine blade 
raised, and (right) with the trephine released 
and down as far as it can go. 

The trephine blade may easily be removed 
from the clamping assembly and attached to 
a simple handle for cutting the donor button. 


SUMMARY 


A trephine for primary transplant in cor- 
neal laceration incorporates a clamp to hold 
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the corneal fragments in place and a stop tò- 


prevent the trephine blade from striking fhe 
lens. 
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OPHTHALMIC MINIATURE 


The Captain is walking his quarter deck, 
With a troubled eye and a »ended neck ; 
One eye is down through the hatchway cast, 


The other turns up at the truck on the mast, 


Yet none of the crew may venture to hint 
“Our skipper hath gotten a sinister squint !" 


Thomas Ingoldsby 
Ingoldsby Legends, 1840 





MEETINGS, CONFERENCES, SYMPOSIA 


LENS SYMPOSIUM AT UTRECHT 

More than 60 investigators actively in- 
volved in lens and cataract research met in 
Utrecht, The Netherlands, from August 23- 
26, 1971. The participants included anato- 
mists, embryologists, protein chemists, oph- 
thalmologists, and immunologists. The main 
subjects discussed were: (1) genetic trans- 
mission of RNA information for lens pro- 
tein synthests, (2) biochemical studies on 
protein structure and lens metabolism, and 
(3) embryologic differentiation and lens in- 
ducjion in vitro. 

In the lens, the genetic code is transmitted 
from nuclear DNA to RNA during the pro- 
cess of cell to fiber differentiation following 
mitosis. Bell (Boston, U.S.A.) described a 
new type of lens DNA : cytoplasmic (also 
named métabolic or information DNA). 
This second type of DNA may provide an- 
other avenue for transmitting genetic infor- 
mation, or it may regulate protein or cell 
synthetic processes at a later stage in the life 
ot the lens, and thus be responsible for cata- 
racts developing throughout many years 
such as those of the senile type. Nuclear 
DNA and cytoplasmic DNA can be differen- 
tiated by inhibitors such as hydroxyurea, 
FDU and cytosine arabinoside. 

The normal chemical structure of the lens 
proteins is of great significance for interpre- 
tation of possible molecular alterations re- 
sulting in cataracts. Electron micrographs of 
non-polysomal lens protein chains and fila- 
ments broken by 8 M urea, trypsin, and 
pronase were shown by Maisel (Detroit, 
U.S.A.). These chains of heteropolymers 
may correspond to the various subunits dem- 
onstrated chemically by Bloemendal and as- 
sociates (Nijmegen, The Netherlands), Del- 


. cour and Papaconstantinou (Oak Ridge, 


U.S.A.), Li and Spector (New York, 
U.S.A.), and Bours (Utrecht, The Nether- 
lands). The sequential analysis of large poly- 


EprrED By THoMAS CHALKLEy, M.D. 


peptide chains of alpha-crystallin was ac- 
complished by Croft (Oxford, England). 
This work is an important step in elucidating 
the secondary and tertiary structure of the 
lens proteins. The techniques are similar to 
those used for sequential analysis of insulin, 
hemoglobin, ribonuclease, etc. A sulfhydryl 
dependent binding of cortisol to lens pro- 
teins, mainly beta-crystallins was found by 
Ono and associates (Japan), and may point 
to additional pathogenetic mechanisms for 
steroid induced cataracts. 

The areas of lens metabolism and trans- 
port of electrolytes were well covered. 
Changes in endogenous glycolytic and Krebs 
cycle intermediates were quantitated during 
lens exogenous energy deprivation by Cotlier 
(Chicago, U.S.A.) and Trayhern and van 
Heyningen (Oxford, England). Effects of 


increased intraocular pressure on lens me- . 


tabolism were described by Hockwin (Mu- 
nich, Germany). These alterations may re- 
sult in the lens changes occasionally associ- 
ated with acute increases of intraocular pres- 
sure. Reddy (Detroit, U.S.A.) determined 
protein-bound lens glutathione by a highly 
specific method. Discussion of these and 
other presentations was greatly enhanced by 
the participation of two pioneers in eye bio- 
chemistry: Zacharias Dische and Everett V. 
Kinsey. 

Problems of embryonic lens induction 
were analyzed through genetic microphthal- 
mia in mice by Campbell and associates ( Ed- 
inburgh, Scotland) and congenital mouse 
aphakia by Zwaan (Boston, U.S.A.). A 
primitive lens develops from chick lens pla- 
codes cultured in vitro with the remaining 


optic vesicle even if separated by millipore' 


filter or agar. The inducing factors diffuse 
through filters with pores of 20 nm or larger 


and the induction can be abolished by optic . 


vesicle pretreatment with actinomycin D as 
shown by Jaaskelaneu (Helsinki, Finland) 
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and van der Starre (Utrecht, The Nether- 
lands). The nature of the diffusabE factor, 
probably a polypeptide, a glycosamir oglycan, 
or an enzyme, has not been determired yet. 

Numerous papers on lens differentiation 
and regeneration were presented. Answers 
to the following questions were souzht: (1) 
the regulatory mechanisms for lens mitosis 
in the epithelium, secondary migration and 
lens fiber formation; (2) genetic coatrol and 
initiation of crystallin synthesis by lens 
fibers ; (3) chemical factors in lens regenera- 
tion from iris of lentectomized salamanders. 
An outstanding 10-year review of ais work, 
by Yamada (Oak Ridge, U.S.A.), indicates 
two phases occur in the regeneratien of the 
newt lens: (1) dedifferentiation an 1 (2) re- 
differentiation. Agarwal and associates (In- 
dia) found more active rabbit lens -egenera- 
tions after extracapsular extractiors in eyes 
receiving fetal eyelid implants. These results 
are in contrast with other reports on rabbit 
lens regeneration. Cytological changes occur- 
ring after lens rotation in embyros were ana- 
lyzed in detail by Génis-Galvez ( Granada, 
Spain). 

The social functions of the meezing were 
delightful, including a reception by Prof. 
Dr. F. van der Blij, Rector Magnificus of 
the State University of Utrecht. The pic- 
tures of Donders and Snelln on the walls of 
the University were brought to the attention 
of the Symposium participants, as a re- 
minder of a long and distinguishec tradition 
of eye research at this old Dutch vniversity. 
Credit for the mammoth task of crganizing 
the symposium should be given to Prof. of 
Anatomy and the Chairman of thc meeting, 
Professor of Anatomy Dr. van Dooren- 
maalen, his committee and his able assis- 
tants, Dr. J. Bours and Mr. S. A. van Maar- 
- sen. 

Edward Cotlier 
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SECOND CONFERENCE OF 
INTERNATIONAL SOCIETY * 
OF GEOGRAPHICAL 
OPHTHALMOLOGY AND 
JERUSALEM SEMINAR 


The Second Conference of the Interna- 
tional Society of Geographical Ophthalmol- 
ogy and the Jerusalem Seminar on the Pre- 
vention of Blindness were held in Israel 
from August 23 to 27, 1971. Professors, cli- 
niciens, basic research scientists, nutrition- 
ists, physiologists and administrators from 
five continents representing 21 countries 
convened for the purpose of preventing 
blindness in both developed and developing 
countries of the world. ° 

Among the internationally renowned essay- 
ists were Profs. Jules François and J. Char- 
amis, President and Past-President of the 
International Council of Ophthalmology ; 
Gunnar von Bahr, President, International 
Association for Prevention of Blindness; B. 
G. Bietti, President of the International 
League Against Trachoma; M. L. Tarizzo 
and Dr. Nizetic of the World Health Orga- 
nization; Drs. H. A. P. C. Oomen, Fred 
Rocger, and Ida Mann, ophthalmic consul- 
tants to WHO ; Profs. A. Nakajima and S. 
Mishima of Japan; Dr. Donald Lowe of 
Australia ; Drs. V. Rambo, N. Chatterjee, G. 
Venkataswamy of India; Dr. N. E. Christy 
of Pakistan ; Dr. G. G. Bisley of Kenya ; Dr. 
Maarice Luntz of S. Africa; Dr. Elizabeth 
Cass of Canada; Dr. S. Delthil of France; 
Dr. V. Clemmeson of Denmark; Profs. A. 
Pirie and J. Dobree, and Drs. D. P. Choyce, 
J. Hudson, P. D. Trevor-Roper, and K. Wy- 
bar of Great Britain ; W. Leydhecker of Ger- 
many ; Drs. J. ten Doesschate and J. Schap- 
per-Kimmijser of the Netherlands; Drs. 
A. Edward Maumenee, Gunter K. von 
Noorden, and Maurice Langham of Balti- 
more; Dr. Carl Kupfer, Head of the Na- 
tional Eye Institute, and many other leaders 
of ephthalmology. 

The prevalence, geographic and ethnic dise 
tribution of eye diseases from Sweden, Ja- 


vl 


pan, India, Israel, Denmark, Nigeria, Italy, 
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.and the United Kingdom was the principal 


theme of one of the symposia. 

Prevention of blindness in developing and 
developed countries was the principal sub ject 
at others. Under the first heading, keratoma- 
lacia, corneal opacification, onchocerciasis, 
and trachoma were discussed. Congenital and 
heredity eye diseases, diabetic retinopathy, 
herpes cornea, retinal detachment, glaucoma, 
cataract, and amblyopia were included. 

Mr. John Wilson, C.B.E., Chairman of 
the Royal Commonwealth Society for the 
Dlind, received a standing ovation for his 
inspiring repórt on the international scope of 
the prevention of blindness, spearheaded by 
the World Council for the Welfare of the 
Blind. 

Social activities of the Congress included 
trips to the Walled City of Jerusalem, Beth- 
lehem, the Dead Sea, a sound and light pro- 
duction “A Stone in David's Tower,” a visit 
to kibbutz and other areas of historic inter- 
est, Receptions were held by the municipality 
of Jerusalem and the Israel Academy of Sci- 
ences and Humanities. A festive dinner was 
given at the Knesset building in Jerusalem 
honoring the Minister of Health. 

Dr. and Mrs. I. C. Michaelson's kindness, 
hospitality, and friendship were paramount 
factors that contributed to the success of the 
seminar. 

At the conclusion of the seminar the 
following report was drafted, approved and 
adopted : 


1. CONTINUITY 


(a) The Jerusalem seminar should be the 
first in a series of international conferences 
on the prevention of blindness. It is possible 
that the success of this conference was re- 
lated to the fact that it was convened for a 
specific purpose and attracted scientists of 
various disciplines. It appears impractical 
for financial reasons to convene another in- 
ternational conference on this basis in the 
foreseeable future and it was accordingly 
‘agreed that an international prevention of 
blindness conference should be held in asso- 
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ciation with the International Congress of 
Ophthalmology in Paris in 1974. 

(b) In the intervening years, regional 
conferences should be held in Africa, in 
Asia, and in Central and South America. 
The object should not be to discuss preven 
tion in global, abstract terms, but to seek to 
formulate regional plans of action, indicat- 
ing national and regional resources, the read- 
iness of governments to take official initia- 
tives, and the extent of overseas aid which 
might be available. To be effective, these re- 
gional conferences should be preceded by ac- 
tion at the national level. 

(c) A study group on keratomalacia was 
formed during the Seminar. Other study 
groups should be formed, where required, as 
channels of communication in subjects in 
which there is a lively movement of profes- 
sional interest and the possibility of effective 
action. Such groups might include onchocer- 
clasis (the initiative being taken by F. C. 
Rodger) ; trachoma (B. G. Bietti) ; person- 
nel (I. C. Michaelson). These groups would 
maintain contact by correspondence and 
would make their views known to WHO and 
the non-governmental agencies concerned. 


2. INTERCONFERENCE ACTION 


An  interconference action committee 
should be formed. The World Prevention of 
Blindness committee which was formed 
some years ago as an executive link between 
the International Association for the Pre- 
vention of Blindness, the World Council for 
the Welfare of the Blind, and the World 
Health Organization, should be revived and 
strengthened for this purpose. It would have 
the additional function of initiating arrange- 
ments for future conferences and of assist- 
ing with the implementation of the proposals 


of the conference, particularly for the stimu-. 


lation of national prevention of blindness 
committees. This committee, after the initial 
meeting which was held during the seminar, 


should continue its work by correspondence : 


and through meetings, where practicable. 
The Royal Commonwealth Society for the 
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Blind should be invited to unde-take the 
committee s administration. Expa:ding the 
former membership of the committ2e, it was 
agreed that the composition shoidd be as 
follows: In addition to Chairman 1. C. Mi- 
chaelson, there will be four repre-entatives 
of the International Association fo: the Pre- 
vention o? Blindness and the International 
Congress of Ophthalmology. These are J. 
Francois, A. E. Maumenee, G. von Bahr, 
and John Holmes. There will alsc be three 
representatives of the World Coun-il for the 
Welfare of the Blind, and these are John 
Wilson, Eric Boulter, and another yet to be 
nominatec. This committee should remain in 
regular contact with WHO, UNICEF, and 
any other intergovernmental agency con- 
cerned. WHO should be requested to ap- 
point an advisor and liaison, who would be 
invited to attend, as an observer, any meet- 
ings of the committee which miglt be con- 
vened and would receive all circulated corre- 
spondence. 


3. NATIONAL PROGRAMS 


It was recommended that the attention of 
national governments be called to "he impor- 
tance of the problem of blindness and loss of 
vision. Especially in the case of developing 
countries it may often be necessar- to obtain 
a more complete and accurate ir formation 
on the prevalence of ocular pathobgy in or- 
der to establish appropriate priorities. 
Whenever necessary and justifec, requests 
for assistance could be addressed to WHO, 
either for carrying out this preliminary in- 
vestigation or for setting up adeq aate facili- 
ties for coping with existing problems. 

Depending on local circumstances, and 
with the aid of WHO and othe- agencies, 
teams could be organized which would attack 
. the problem from a multiphase ap roach, be- 
ginning with the education of citizens in hy- 
giene, dietary requirements, and when and 
where to seek medical assisance. An 
` ophthalmologist should be recruited who 
would work in close collaboration with exist- 
ing health services to develop a eomprehen- 
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sive approach to the local problems. He.. 


would practice clinical ophthalmology afhd 
the necessary facilities and equipment should 
be supplied to ensure that this care would be 
of high standard. 


4. PUBLICITY 


There should be issued to the world’s 
press, radio, and other publicity media, a 
brief statement on the effects of preventable 
blindness throughout the world and on the 
need for public awareness of the task and of 
the opportunity. This statement should be 
published at the conclusion of this seminar 
through Israeli media. 


5. PUBLICATION 


The main papers presented at this confer- 
ence should be published, together with an 
introduction by I. C. Michaelson and A. E. 
Maumenee, summarizing proposals and ideas 
—e.g., the need for an interdisciplinary ap- 
preach to the prevention of blindness, for 
the effective training and deployment of pa- 
ramedical staff and public health ophthalmol- 
ogists, the priority concern expressed over 
keratomalacia. The major emphasis was 
placed on prevention and research and it was 
the conclusion that this was not inconsistent 
with mass campaigns to treat and cure need- 
less blindness in developing countries. 


6. REGISTER OF OPHTHALMOLOGISTS 


The secretary general of the International 
Association for the Prevention of Blindness 
should establish a register of ophthalmolo- 
gists and allied scientific personnel prepared 
to consider assignment in the developing 
countries. WHO and the nongovernmental 
organizations concerned should have access 
to this register. 

William John Holmes 
Honolulu, Hawaii 
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;"BASCOM PALMER EYE INSTITUTE 


° SEVENTH ANNUAL 
RESIDENTS’ DAY 
The Bascom Palmer Eye Institute held its 
seventh annual Residents! Day on June 4 


` and 5, 1971. The full-time faculty, residents, 


and fellows presented a total of 35 papers to 
a large gathering of alumni and local oph- 
thalmologists. 

Guy O'Grady and Frank Williams pre- 
sented fundus photographic and fluorescein 
angiographic studies on the evolution of tem- 
poral retinal changes in premature infants 
with retrolental fibroplasia. Michael Rosen- 
berg reviewed the fluorescein angiograms of 
two patients with secondary retinal detach- 
menés associated with the hypertension of 
toxemia of pregnancy. Follow-up angiog- 
raphy revealed changes in the pigment epi- 
thelium and  choroid. Electrophysiologic 
studies of Stargardt's disease were reported 
by Russell Harner, and Robert Clark re- 
ported on the histories and follow-up exami- 
nations of 10 patients with posterior multi- 
focal placoid pigment epitheliopathy. He re- 
affirmed the good visual prognosis in this 
disease despite marked pigment derange- 
ment. Central retinal vein occlusions were 
reviewed by William East, who attempted to 
relate anticoagulant therapy and good visual 


- prognosis. 


Ken Wallace reviewed eight patients with 
melanocytoma of the optic nerve, five of 
whom were followed for several years. He 
confirmed the benign nature of this tumor in 
respect to, visual acuity and visual fields. 
Henry Clayman reported two interesting 


- cases of retinal pigment epithelial derange- 


ment following papilledema in children with 
acute leukemia who had central nervous sys- 
tem involvement. The histologic findings 
were cerrelated with the clinical photo- 
graphs. Both children had received multiple 
systemic and intrathecal antimetabolites 


‘prior to their deaths. Charles Wilkinson 


noted a 12% incidence of preretinal mem- 
brane formation in the macula after success- 
ful scleral buckles on 297 detached retinas. 
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Possible contributing factors were discussed. 
Donald Gass presented four cases of bullous 
non-rhegmatogenous retinal detachment 
which appeared to be caused by idiopathic 
central serous choroidopathy. Fluorescein 
angiographic studies were reviewed and the 
good visual prognosis without treatment was 
emphasized. Carmine Bedotto discussed the 
design, surgical application, and radiation 
safeguards referable to the cobalt-60 appli- 
cators which are of growing interest in the 
therapy of ocular tumors. 

Another group of papers dealt with basic 
research of the retina and vitreous. Helmut 
Buettner utilized autoradiographic tech- 
niques to study protein synthesis and turnover 
in normal, detached, and reattached owl 
monkey retinas. It appeared that the in- 
creased protein synthesis after reattachment 
correlated with the structural regeneration in 
the various retinal layers. The effect of col- 
lagenase and chymotrypsin on vitreous vis- 
cosity was studied by Randolph Martin. He 
found that concentrations high enough to af- 
fect vitreous viscosity in the owl monkey 
were also retinotoxic. Steven Charles re- 
corded the early receptor potential in de- 
tached and reattached owl monkey retinas 
and found a slow disappearance after de- 
tachment and a gradual return to normal 
following reattachment. A model for the 
extracellular recording of the ERG, dark 
adaptation, and flicker fusion on trans- 
planted photoreceptors of the fly (Muscea 
volitantes) was reported by Daniel Eichen- 
baum. He was able to record normal data 
from his transplanted photoreceptors. Fi- 
nally, Jay Pollack and Duco Hamasaki re- 
corded a reduced ERG and late receptor po- 
tential in light-deprived kittens. The record- 
ings returned to normal after the kittens 


were exposed to ambient light conditions for . 


eight weeks. 

Charles Israel reviewed a series of biopsy 
specimens and compared the histologic diag- 
nosis with the referring clinical impression. 
This study re-emphasized the need to biopsy 
eyelid lesions for accurate diagnosis. Wilson 
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Wallace presented a historical review of hy- 
drophilic contact lenses and their current 
status in the United States. Beth Friedland, 
a Coral Gables high school student, solated a 
non-lysozyme, low-molecular-weight, tear 
factor with 200 times the antibacte ial activ- 
ity of the lysozyme factor. J. Lawton Smith 
surveyed cases of interstitial kera itis, with 
emphasis on the serum FTA-^ABS test. 
Three papers were devoted to infectious ocu- 
lar problems. Richard Forster presented a 
follow-up on pimaricin-treated fungal corneal 
ulcers. Since 1968, when pimaricir was first 
used clinically, 19 of 21 Fusarium solani cor- 
neal ulcers have been successfuly treated, 
with 15 patients achieving a visua acuity of 
20/60 or better. Experimental bacterial en- 
dophthalmitis was easily producec in rabbits 
by David Tucker. The organisre could be 
isolated by anterior chamber paracentesis af- 
ter the onset of clinical endophth: Imitis, and 
therefore this diagnostic procedu-e was rec- 
ommended. Finally, Bobby Shewmake re- 
viewed cases of orbital cellulitis aad revealed 
the importance of para orbital Sinus infec- 
tion in these cases. 

Gary Wallace reviewed 144 c:ses of sur- 
gically treated exotropia and co-related the 
type of surgery with the results. John Flynn 
discussed his findings on retinal rivalry in 
normal, anisometropic, amblyopz, and stra- 
bismic amblyopic patients. A method for uti- 
lizing random dot stereograms :o study bi- 
nocular vision, neural models, ard retinal ri- 
valry was proposed by Michael Hyson and 
T. Shipley. 

The production of acute int-acranial hy- 
pertension was followed by a ri e in intraoc- 
ular pressure after a short latent period, and 
Antonio Montalbo postulated several mecha- 
nisms for this occurrence. Joei Glaser dis- 
cussed a 23-year-old woman with a de- 
pressed linear scalp lesion ‘en coup de 
sabre), optic neuritis, and ccular muscle 
palsies. These two findings ha-e never been 
reported in association with facial hemiatro- 
phy. Eight interesting cases cf periodic al- 
ternating nystagmus with its cifferential di- 
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agnosis were presented by Dale Davis. And. 


finally, Ronald Seeley reported three patiests 
with hypoplasia of the optic nerve, two of 
whom had cecocentral scotomas and the third 
had a temporal hemianopia. 


The fields of glaucoma and the lens were ` i 


represented by three papers. Douglas Ander- 
son and Ralph Kirsch presented material on 
the normal and glaucomatous optic cup. 
They feel that glaucomatous cupping may be 
recognized by recession of the entire ante- 
rior disk surface, especially superiorly and 
inferiorly, resulting in a vertically oval cup. 
Recent interest in trabeculaf surgery for 
corgenital and medically uncontrollable 
open-angle glaucoma has resulted in the use 
of trabeculotomy for treating a small num- 


ber of patients over the past year. Thomas l 


Cculter reviewed some admittedly early but 
optimistic results. Joel Kramer and O. E. 
James continued the annual review of the 
intraocular lens implants which was begun in 
Miami several years ago. . 
Dr. Norton closed the meeting with a pre- 
sentation of the characteristic retinal detach- 
ment that results when there is vitreous trac- 
tion extending from a cataract wound to the 
vitreous base. A vitrectomy through the pars. 
plana converts this situation from a problem 


detachment into one that is more conven-- , 


tionally aphakic. 


Following the presentations on Friday, 


June 4, the alumni association held a busi- . 


ress meeting at which new officers were 
elected, followed by the annual Residents’ 
Day dinner at the Miami Springs Villas. 
The evening was concluded with remarks on 


the future of the Bascom Palmer Eye Insti- © 


tute and ophthalmology in Miami by Edward 
W. D. Norton 
Carmine Bedotto 
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THE SEMICENTENARY OF INSULIN 
Frederick Grant Banting (1891-1941), a 


- qualified orthopedic surgeon who received 


the Military Cross in World War I, returned 


4 


to Canada to find private practice disappoint- 
ing. He then secured an appointment in the 
Department of Physiology of the University 
of Toronto. While seeking a research proj- 
ect, he read an article by Moses Barron in 
November, 1920, which noted that after liga- 
tion of the pancreatic duct in dogs, the zy- 
mogenous acinar cells degenerated but not 
the islets of Langerhans. Actually, A. J. 
Carlson had demonstrated this in 1914, but, 
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like Barron, he had not tried injecting an 
extract of the degenerated pancreas in dogs 
rendered diabetic by complete pancreatec- 
tomy. This Banting resolved to do. Though 
Professor Macleod knew that  Zuelzer 
(1908) and others had found injections of 
pancreatic extracts to be very toxic, he 
granted Panting's request for 10 dogs and 
the use of the laboratory for two months. 
Charles H. Best, aged 22, who was inter- 
ested in carbohydrate metabolism, was as- 
signed to assist him. They began working on 
May 16, 1921, and under aseptic precautions 
they prepared a crude extract of the degen- 


á 1155 


~ 





1156 


erated pancreas from their first dez. A small 
portion of the extract was injected intrave- 
nously in a depancreatized dog. The blood 
sugar fell from 200 to 100 mg/ 100 ml in two 
hours. They repeated these experiments until 
they achieved 10 successes. On Macleod's re- 
turn from Scotland, he insisted ea the con- 
tinuation of their investigation until they ac- 
cumulated 60 additional positive results. 

On January 11, 1922, the first human pa- 
tient was treated cautiously at the Toronto 
General Hospital. Best had fourd that an 
effective extract could be prepared from beef 
pancreas by alcohol extraction which dis- 
solved the insulin and inhibited the digestive 
ferments. Macleod asked J. D. Cellip of the 
University of Alberta to aid in its purifica- 
tion. Partial success was accomolished by 
fractional precipitation of the alcoholic ex- 
tract. Further purification was later effected 
by isoelectric precipitation. In 1923, the No- 
bel prize was awarded to Banting and Mac- 
leod which was shared by them with Best 
and Collip. 

The word “diabetes,” meaning "to run 
through a siphon,” originated with Aretaeus 
of Cappadocia (c. 81-138); tre modifier 
“mellitus? was added br Cullen 
(1708-1890). In 1880, Heyl first noted dia- 
betic lipemia retinalis. This appears when 
the fat content of the blood reaches 5%. Be- 
fore insulin was available, its appearance 
signalled oncoming coma and a fatal out- 
come. Now, after a single injection of insu- 
lin, the retinal picture changes to normal in a 
few hours. In 1909, MacCallum enunciated 
the relationship of the islets of Langerhans 
to diabetes. In 1916, David Raesman de- 
scribed the soft eyeball in diabetic coma. In 
1930, Houssay observed an improvement of 
diabetic symptoms in depancreatized animals 
after hypohysectomy. 

Macleod recalled that a fellow Scotsman, 
Sharpey-Schaefer, used the word insulin in 
1910 for the internal secretion of the pan- 
creas, and he adopted the term. Insulin hy- 
drochloride was followed by crystalline zinc 

insulin (1926), both rapid acting, with peak 
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activity in two to four hours. Then came the,. 
long-acting protamine zinc insulin (1936), ° 
with its greatest effect at 12-24 hours, globin 
insulin (1942), NPH insulin (1946), and 


lente insulin (1950), all with intermediate | , 


activity. The usual regimen is a mixture of 
NPH and regular insulin in the indicated 


dosage before breakfast, and a small amount, i 


of NPH after supper. Analysis revealed that 
insulin is a protein with 11 amino acids and 
an essential S-S bond. 

Experimental permanent diabetes can be . 
effected surgically by complete pancreatec- 
toray (Minkowski and von Mering, 1889), or 
by intravenous injection of alloxan, a deriva- 
tive of uric acid (1943). Aftes injection of 
200 mg/kg in the ear vein of a rabbit, the | 
beta cells of the islets of Langerhans disap- 
pear in six hours, but the alpha cells are not 
affected. After the injection, a transient hy- 
pozlycemia occurs, due to the liberation of 
insulin, followed by a permanent hyperglyce- 
mim. Cataracts are evident in four to' six 
weeks, the opacities starting in the posterior 
subcapsular cortex, as in diabetes in man. 

The vascular disorders incident to pro- 
longed diabetes in man are now our greatest 
urresolved problem in the management of 
diabetes. Early and persistent diabetic con- 
trel can only postpone the advent of retinop- . 
athy. Nettleship (1888) described prolifera- 
tive diabetic retinopathy with neovasculari- 
zation and noted that vision was usually lost* 
within a few years. The prognosis has not 
ckanged. The vascular alterations, like the 
susceptibility to infection, are mot a conse- | 
quence of hyperglycemia but depend on bio- * 
chemical changes not yet discovered. 

In establishing the diagnosis of diabetes, a 
blood sample taken two hours after a regular 
meal may be more helpful than the fasting 
blood sugar. The former should not exceed 
160 mg; the latter, 120 mg. In a glucose tol- 
e-ance test, the patient takes 100 g glucose in 
water flavored with lemon juice, and the 
biood sample taken two hours later should, be 
under 120 mg. 

Thanks to insulin, eye operations on a dia- 
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** betic patient are uneventful if the diabetes is 


so controlled that the patient is able to take a 
diet that is nutritionally adequate without de- 
veloping hyperglycemia or glucosuria. The 
usual carbohydrate allowance must not be re- 
stricted. Preoperative resolution of any in- 
fection is imperative. On the day before 


„e 4 surgery, liquids should be supplied freely, 


and food that is easily assimilated should be 
given within three hours of the operation. 
Since acidosis is more serious than glycosu- 
ria, liquid carbohydrates, such as diluted 
milk, orange juice, and gingerale, should be 
given three hours after surgery and allowed 
freely during the next 24 hours. At least 100 
g of carbohydrate should be provided daily, 


' . givifig enough insulin to insure utilization. 


After a long operation, such as that for reti- 
nal detachment, dextrose should be adminis- 
tered intravenously. 

James E. Lebensohn 





A MEMENTO 


On September 22, 1896, there appeared at 
the University Eye Clinic in Leipzig, Ger- 


* many, an 18-year-old electrician by the name 


of Georg Sturm who had sustained a perfor- 


- “ating injury to his previously normal right 


"eye. He had been seen there previously, in 


1891, for a left esotropia. An operation had 


* been recommended, but the patient did not re- 


port for it. When seen in 1896, the left eye 
was found to be severely amblyopic, the vi- 
sion being reduced to counting fingers at 6 m. 


* The right eye had to be enucleated and the pa- 


tient was discharged four days later. When he 
returned after three days, he stated that he 
saw double with his remaining eye and three 
weeks later the difficulty continued. On Janu- 
ary 4, 1897, the vision had improved to be- 
tween 6/60 and 6/36 at distance, and J-8 at 
10 to 12 cm at near. Because of the confusion 


€ ‘which it caused, the diplopia had become more 


agnoying, especially in reading. The young 
assistant who saw the patient was puzzled and 
fascinated by the case and described him not 
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only to his chief, Prof. Sattler, but also to the 
master of visual physiology, Prof. Hering, 
whose Physiologic Institute was next door to 
the Eye Clinic, and who performed a number 
of experiments with the patient. 

The young assistant was Alfred Bielschow- 
sky. The study of this case of monocular dip- 
lopia launched him on his life-long career in 
the field of neuromuscular anomalies of the 
eyes. With his extensive and sound physio- 
logic background, acquired through Hering 
and through collaboration with F. B. Hof- 
mann, then an assistant of Hering's, and his 
intensive and continued clinical work, Biels- 
chowsky became the outstanding expert in 
strabismus in continental Europe during the 
first third of our century. With his move to 
the United States in 1935, he extended his 
salutary strabismus studies among the Ameri- 
can ophthalmologists who had always had a 
special interest in the field. 

Bielschowsky was born 100 years ago this 
month on December 11, 1871. It is meet and 
just that ophthalmologists here and the world 
over should be reminded of this centenary. 

Hermann B. Burian 


CORRESPONDENCE 


APHAKIC DETACHMENT 
Editor, 
American Journal of Ophthalmology : 


Current remarks in papers and adver- 
tisements give the impression that chymo- 
trypsin in cataract extraction is used only at 
the surgeon’s discretion and then in patients 
under 60 years of age. 

From the cataract surgeon’s point of view, 
estimates of detachment in intracapsular 
cases vary only a little. In 1964, Barraquer! : 
recorded 3.7% without chymotrypsin, and 
2.996 with chymotrypsin, while in 1967, Pa- 
sino? recorded 2.696 with chymotrypsin. 
Such small percentages can reasonably be 
considered inevitable, but seen from a reti- 
nal detachment surgeon's point of view, a 


DN" 
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very different picture emerges. n 1964, 
Norton? found that 30% of his detachments 
were aphzkic. The realization that such a 
small cataract percentage can mean such a 
large detachment percentage shows that any 
small improvement in the cataract series can 
result in a large reduction in the :etal num- 
ber of aphakic detachments. 

So it may be of interest that m a recent 
series of 1200 intracapsular extractions, 
Kelly* (1969), with the intention @ prevent- 
ing aphakic detachment, reduced tae rate to 
0.2% by the use of a combinatio of well- 
known procedures (including zonu ysis in all 
cases ). 

Therefore it is worth conside-ing once 
again what factors can be modifiec in intra- 
capsular extraction so as to reduce the small 
incidence in the cataract series. It 5 accepted 
that for highly myopic cases, or for those 
that have previously had an ur explained 
aphakic detachment, extracapsuler extrac- 
tion is performed; these circumstances 
formed some of the reasons for developing 
the ultrasonic method of Kelman” .967. 

Sachsenweger® presented two series in 
1966, one with zonulysis and one without, in 
which there was no difference ir the inci- 
dence. In his opinion the main causes of 
aphakic detachment were loss of vitreous with 
its sequelae and a leaking woun, and to a 
lesser degree a predisposition to cetachment 
in myopic degeneration and in od trauma. 
By using a beveled section and seren corneal 
sutures in the superficial part of the section, 
and suitable anesthesia, we can renove these 
main causes. Then if a detachmeat does not 
occur immediately, any predispostion can be 
eliminated to some extent by ligat coagula- 
tion, laser and cryotherapy, as on as the 
predisposed areas can be seen postopera- 
tively. 

Schepens, however, had alrealy warned 
(1951) that small dialyses and br-aks closely 
related to the meridonal folds ov*r the teeth 
of the ora of the normal retina zan also be 
responsible for detachment. Tais trauma 
might be caused by a section that distorts the 
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eye in the same area where the tears arise. A'.- 


blunt Graefe knife could act in this way. 
Therefore, not only should the distortion be 
avoided, but the lens should be extracted in 
suck a way that there is no excessive pull on 
the zonule, so that no holes are torn in the 
teeth by direct or indirect pull. Since the 


zonule can be strong, even at 85 to 90 years s i 


of age, its strength should presumably be re- 
duced in all cases. 

For the extraction with the help of zonu- 
lysis the erisophake is possibly the most gen- 
tle method, but any method carries risk. 

Quite the most dangerous method a cryo- 
extraction when used without zonulysis, be- 
cause of the immense strength of the cryoat- 
tachment to the lens, which is said to be 200 
time as strong as that of the capsule for- 
ceps. This can lead to an easy extraction in 
wh:ch the resistance of the zonule is not 
fully appreciated. This appreciation is fur- 
ther diminished because one has to consider 
other problems at the same time, such as 
avoidance of attachment to the iris. Damage 
to the teeth of the ora, due to the omission of 
zonulysis, may begin to show an effect over a 
wide geographical area in producing a higher 


percentage of aphakic detachments, but this* 


increase would not be appreciated until ei- 


ther a detachment or cataract surgeon pub-* - 


lished a series. 

May I therefore make a plea for the use 
of zonulysis in all uncomplicated cases of in- 
tracapsular extraction. 

T. Stuart-Black Kelly 
Bath» England 
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BOOK REVIEWS 


THE VisuarL FIELDS. A TEXTBOOK AND ArT- 
LAS OF CLINICAL PERIMETRY, 3rd ed. By 
David O. Harrington. St. Louis, C. V. 
Mosby, 1971. Clothbound, 394 pages, table 
of contents, bibliography, index, 341 black 
and white figures, and nine color figures. 


$21.50 


This textbook should be on hand in every 
opthalmic office, for it is a complete exposi- 
ton of the techniques of plotting the visual 
helds on the various instruments designed 
for this purpose and of their interpretation. 
Part I includes six chapters which detail the 
anatomy. and vascular supply of the visual 
pathways, the characteristics of the normal 
visual field, and the methods of testing the 
visual fields. Part II is comprised of 10 
chapters. This part is devoted to a beauti- 
fully illustrated description of the abnormal- 
ities encountered in disease processes in each 
portion of the visual system. 

The book is written in a clear, well-orga- 


- nized fashion which should fulfill the needs 


of every ophthalmologist and his visual field 
technician. 

In general, this third edition is similar to 
thet second, except that the headings of the 
various sections are more clearly printed, the 
illustrations are more closely associated with 
the text, and in each chapter some pertinent 
paragraphs have been added. There have 
been relatively few deletions. Also, chapters 
10 and 11 on retinal lesions and glaucoma, 
respectively, have been rewritten and re- 
vised. The index of this edition has been 
vastly improved. Forty-two recent refer- 
' ences have been added to the extensive bibli- 
ography. 

The author does not mention the theory of 
macular sparing in occipital lobe lesions 
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which ascribes this phenomenon to overlap- 
ping vascular supplies from the calcarine 
branch of the posterior cerebral artery and 
the posterior cortical branches of the middle 
cerebral artery, a theory which seems to the 
reviewer the most attractive of any so far 
advanced. In the reviewer's opinion, to accu- 
rately depict the visual defects and to mos: 
efficaciously localize the site of the responsi- 
ble lesion, the following isopters should be 
shown: (1) that of the smallest target visible 
to the patient, (2) that of the largest target 
that shows a defect, and (3) that of the 
smallest target, if any, that produces a nor- 
mal visual field. Many of the drawings 
would benefit from additional isopters, al- 
though presumably some were deliberately 
omitted to emphasize the pertinent findings. 
Finally, figure 15-4, although said to demon- 
strate right homonymous upper quadrant an- 
opsia due to a ruptured aneurysm of the an- 
terior communicating artery, is depicted only 
with tiny targets on the tangent screen and 
with flicker fusion frequency fields in the 
same area. The peripheral isopters of these 
fields are necessary for localizing the af- 
fected portion of the visual pathway ; the de- 
fects as shown could well be ascribed to vis- 
ual cortex involvement in the left occipital 
lobe. 

However, these are minor matters which 
detract very little from the excellence of this 
book. 

Robert W. Hollenhorst 


STRABISMUS - DIAGNOSTIK - SCHIELFORMEN 
THERAPIE. By J. Lang. Bern, Switzerland, 
Verlag Hans Huber, 1971. Paperback, 206 
pages, table of contents, references, index, . 
58 black and white figures. Fr. 28 


This small volume summarizes well the 
author's views on certain aspects of the neu- 
romuscular anomalies of the eyes—that is, 
his views on small-angle strabismus (what 
he has called microtropia), congenital stra- 
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bismus, and strabismus of late onse- (termed 
by Lang, normosensory strabismus |. 

It contains nothing new for the expert in 
the field, who may well challenge some of the 
author’s statements, presented frecuently as 
his beliefs, without supporting evidence. It is 
questionable to what extent the book is use- 
ful to the novice or the practicing ophthal- 
mologist, to whom it is primarily <ddressed. 
The overview of the neuromuscular anoma- 
lies is very cursory. This also applies espe- 
cially to the discussion of the normal sensory 
and motor cooperation of the eyes. In part, 
this is due to the extremely concise way in 
which the book is written. Thus, the statement 
(p. 24) that the horopter is “a purely imagi- 
nary plane in space in the center o£ which is 
the fixated object” is followed immediately 
by the sentence: “Only objects ly ng on the 
horopter surface stimulate corresponding 
retinal points." The idea that object points 
stimulating retinal elements can be on a 
purely imaginary surface must surely be 
confusing to someone who meets these con- 
cepts for the first time and tries to under- 
stand them. From a didactic point cf view, the 
book has certain other shortcomings. For ex- 
ample, the Maddox Wing test and the Liv- 
ingston gauge are recommendec, but no- 
where in the book are these tests Gescribed. 

One of the attractive features ef the book 
is the author’s general attitude toward ther- 
apy. He warns against the uncriti-al applica- 
tion of a given type of treatment to all forms 
of strabismus without distinction, and 
against being overly impressed by unwar- 
ranted success claims for new or newly res- 
surrected therapeutic measures. 

The index is inadequate, but he book is 
pleasing typographically and its tormat and 
flexible binding handle well. 

Hermann M. Durian 





MANUAL or CriNICAL Mycotosy, 3rd ed. 
By Norman F. Conant, David Tillerson 
Smith, Roger Denio Daker, and Jasper 
Lamar Callaway. Philadelphia, W. B. 
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Saunders, 1971. Clothbound, 755 pages;- 


tzble of contents, index, 299 black afd 
white figures. $13.50 


This is the third edition of one of the 
three standard textbooks of clinical mycol- 
ogy written in English. Unfortunately, 
none of the available textbooks cover my- 
cotic eye disease with any attempt at com- 
pleteness. This latest edition is no exception. 
There are only seven pages devoted to my- 
cotic keratitis and little emphasis has been 
placed on the opportunistic infections. 
These “diseases of medical progress" are as- 
socated with the use of steroids, immuno- 
suppresives, and radiation therapy. Further, 
the authors might have added several more 
species to their list of agents which Cause 
ocular infection, such as Allescheria and 
Cryptococcus. A discussion of the current 
thinking concerning the role of fungi in cho- 
rioretinitis would surely have been of interest. 

This latest edition has been updated to in- 
clude the newer therapeutic agents. Ampho- 
tericin D and nystatin are discussed as eye 
medications, but no mention is made of their 
extreme toxicity to the cornea. A discussion 
of the new agent, pimaricin, is lacking in this 
volume. 

In spite of the text's shortcomings con- 


cerning ocular mycology, it remains one of - 


the leading sources of information on the 
classical diseases of medical mycology. The 


writing is generally good and the material * 


factual. The references are adequate and 
chapter 31 on contaminants contains abso- 
lu:ely essential information for every mycol- 


ogist. This chapter is coupled with a fine 5 


methods appendix which make this manual 
indispensable to the laboratory worker. This 
la:est edition of a classical textbook on medi- 
cel mycology can be of great value to the 
practicing generalist. i 
J. Terry Ernest 
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: ~ A Synopsis or OPHTHALMOLOGY, 4th ed. By 


[ee 


J. L. C. Martin-Doyle. Baltimore, William 
and Wilkins, 1971. Clothbound, 280 pages, 
table of contents, index, five black and 
white figures. $9.75 


This is one of a series of synopses of 
medical specialties written and printed in 
Great Britain and distributed in the United 
States. The synopsis is aimed at the senior 
medical student, the busy general practi- 
tioner and the ophthalmologist in training, as 
an examination preparation manual. The 
author's primary sources are textbooks of 
ophthalmology written by Sorsby and Duke- 
Elder, and Wolf’s Pathology of the Eye. 

One may, with the above information, 
readily predict the outcome: a virtual dictio- 
nary of ophthalmology which is remarkably 
inclusive and extremely well organized 
Some of the material is outdated, and con- 
troversial points of management are often 
not, presented. References are sparse at best, 
but the index is quite thorough and useful. 
The book would fulfill the author’s purposes 
quite adequately except for the extraordi- 
nary paucity of illustrations. I would there- 


fore recommend to medical students or busy 


practitioners one of the standard ophthal- 
mology textbooks which are more appropri- 


`. ately illustrated and available at a cost within 


a few dollars of this text. 
Paul E. Romano 


SPIROCHETES IN Bopy FLUIDS AND Tissurs. 
Edited by James N. Miller. Springfield, 
Illinois, Charles C Thomas, 1971. Paper- 
back, 72 pages, table of contents, index, 
17 black and white figures. $5.50 
This little monograph is an outgrowth of a 

seminar held at the Venereal Disease Re- 

search Laboratory in Atlanta, Georgia, in 


"1969. A committee was appointed, drawn 


feom workers in the ficld of experimental 
syphilis and other treponematoses, to suggest 
standardized methods and reagents. The 


BOOK REVIEWS 


1161 


committee consists of Dr. Miller, the editor, 
and Virginia H. Falcone, Bruce Golden, 
Charles W. Israel, U. S. G. Kuhn III, and 
Robert M. Smibert. The book gives recom- 
mended procedures for animal inoculations, 
serologic tests on blood, spinal fluid, and 
aqueous humor, and technical details are 
given concerning paracentesis, lumbar punc- 
ture, and staining methods for treponemes in 
tissues. An appendix lists additional refer- 
ences, commercial companies, and reference 
laboratories. The manual is concise and well 
done. It will be of little immediate help to the 
practicing ophthalmologist for it is really not 
aimed at him. It will be of very great help to 
the laboratory investigator in experimental 
treponematoses. 
J. Lawton Smith 


TRAITEMENT CHIRURGICAL DES AFFECTIONS 
Ocutarres. By L. Guillaumat, L. Paufique, 
and R. De Saint-Martin. Paris, Editions 
Doin, 1971. Clothbound, 580 pages, alpha- 
betical index, table of contents, 115 D/W 
figures. 188.00 F 


This first of two compact volumes pre- 
sents a comprehensive review of ophthalmic 
surgery. In contrast to most American texts 
dealing with surgery, there are relatively few 
ilustrations. This has allowed the authors, 
who are the Deans of French Ophthalmol- 
ogy, to devote more space to discussion of 
operative mdications, procedures and com- 
plications. 

An important section is devoted to anes- 
thesia for ocular surgery followed by a con- 
sideration of preoperative care to enhance 
surgery and emergency operative proce- 
dures. 

In systematic fashion the authors deal 
with the surgery of various types of cata- 
racts, glaucomas, traumas, foreign bodies, 
and chemical and radiation burns to the ante- 
rior segments. 

It is interesting to note that the authors 
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list as a routine technique the clo-ure of a 
cataract incision by a continuous, locked, vir- 
gin silk suture. Apparently this technique is 
well accepted in Europe while it has only 
been recently described in the Western hemi- 
sphere. Also reported as standard procedures 
are various operations involving th* canal of 
Schlemm and the trabeculum in -he treat- 
ment of refractory glaucoma. 

This volume is of especial mer t because 
of its discursive and authoritative approach 
to common surgical problems. 

Marcel “renkel 
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MAEKETS FOR THE MEDICAL AUTHOR. John- 


G Deaton. St. Louis, Warren H. Green, 

Inc., 1971. Clothbound, 92 pages, table of 

contents, index. $10.00 

A listing of some 336 medical and scien- 
tiic journals is divided into 25 specialties. 
Eight journals are listed in ophthalmology ; 
in eddition there are listings of university 
presses, medical book publishers, and pa- 
ramedical journals, house organs, and medi- 
cal newspapers. The little volume provides a 
use'ul source of addresses. 

Frank W. Newell 


(PHTHALMIC MINIATURE 


Of the poets who usel copious colour images, Shelley and Keats were 
to the fore, Shelley geaerally using straightforward and commonplace 
colour names (as yellow, blue, purple, zreen, etc.), whereas Keats pre- 
ferred to relate his colors to other (usually tactile) images (as damask, 
verdurous, Tyrian, rub*ous, argent), a tendency still more evident with 
other colourists such as Francis Thompson and Gerard Hopkins. 


P. Trevor-Roper 


The World Through Blunted Sight 


New York, Bobbs-Merrill, 1970 


* 


b. ABSTRACT DEPARTMENT 


EprrED Bv Davip SHocH, M.D. 


ACTA OPHTHALMOLOGICA 


PUPILLARY FLOW IN THE WATER PROVOCA- 
TION TEST. Wiebert, O. (University Eye 
Clinic, Lund, Sweden), Acta Ophth. 49: 
317-327, 1971. 


The author measured the flow of aqueous 
into the anterior chamber by examination of 
the bubble of aqueous which appears over the 
edge of the papil in an aqueous tinged with 
fluorescein. The bubbles were photographed 
and a calculation of flow made from them. The 
author found that the water provocative test 


. increases the pupillary flow by about 50%. 


This increased flow remains for at least 90 
minutes, a time when the intraocular pressure 
is already normalized. (4 figures, 5 tables, 8 
references )—David Shoch 


OCCLUSION OF THE CENTRAL RETINAL ART- 
ERY AND RETINAL BRANCH ARTERIOLES, 
Karjalainen, K. (University of Helsinki, 
Finland), Acta Ophth. Suppl. 109:9-96, 
1971. 

The author was able to follow 91 patients 
after central retinal artery or branch artery 


occlusion. After occlusion of the central reti- 
nal artery, 58% of the eyes were blind. How- 


"+ ever, fluorescein angiography revealed that re- 


e- 


canalizatidn of the retinal arteries occurred in 
all cases. The incidence of open angle glau- 
coma in patients with retinal arterial occlusion 
was 5%. Therefore, the author feels that glau- 
coma is not of etiologic significance in the de- 
velopment of retinal arterial occlusion. On the 
other hand? the incidence of neovascular glau- 
coma after occlusion was 2%. None of these 
patients exhibited open angle glaucoma of the 
opposite eye. Of the nine patients with neovas- 
cular glaucoma, three had diabetes and one 
had an aneurysm of the ipsilateral internal ca- 
rotid artery. (38 figures, 18 tables, 109 refer- 
ences )—David Shoch 


ANAESTHESIA 


RHENOPERIDINE AND DROPERIDOL AS PRE- 
MEDICANTS. A CONTROLLED STUDY IN 
OPHTHALMIC SURGICAL PROCEDURES IN 


COMBINATION WITH RETROBULBAR BLOCK, 
Steele, P. R. and Masheter, H. C. (Bristol 
Eye Hospital, England), Anaesthesia 26: 
311-317, July, 1971. 


Four different regimes to provide sedation 
and analgesia in patients undergoing ophthal- 
mic surgery under loca! analgesia with retro- 
bulbar block have been assessed under double 
blind conditions. The results showed that dro- 
peridol 5 mg and phenergan 25 mg intramus- 
cularly one hour before operation followed by 
a further 5 mg droperidol plus phenoperidine 
0.5 mg intravenously five minutes before re- 
trobulbar block gave the best sedation and 
postoperative state. A significantly greater in- 
cidence of amnesia (3395) was associated 
with this combination compared with pethidine 
50 mg and phenergan 25 mg given intramuscu- 
larly. (2 figures, 2 tables, 3 references )—Au- 
thors’ abstract 


ARCHIV FUR DERMATOLO- 
GISCHE FORSCHUNG 


BASAL CELL NEVUS SYNDROME WITH RETINO- 
PATHIA PIGMENTOSA, RECURRENT INTRA- 
VITREOUS BLEEDING, AND CHROMOSOMAL 
ABERRATIONS. (German)  Happle, R., 
Mehrle, G., Sander, L. Z. and Hohn, H. 
(Universitat Freiburg, Germany), Arch. 
Derm. Forsch. 241:96-114, 1971. 


In a patient with various types of tumors 
(nevoid basal cell carcinoma, neurofibroma, 
fibroma of the buccal mucosa), skeletal anom- 
alies and a family history of basal cell carci- 
noma and of other malignant diseases, the di- 
agnosis of a “basal cell nevus syndrome” is 
proposed. In addition, the patient exhibited 
further pathological conditions hitherto unre- 
ported in basal cell nevus syndrome: retino- 
pathia pigmentosa with complicated cataract on 
both eyes; recurrent intravitreous bleeding of 
the left eye; a high frequency of chromosomal 
breakage in lymphocyte and fibroblast cultures. 
A marker chromosome (C-group chromosome 
with satellites at the short arm) was found in 
fibroblast metaphases of the patient’s daugh- 
ter. (5 figures, 2 tables, 80 references )—Au- 
thors’ abstract 
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ARCHIV FUR KLINISCHE UND 
EXPERIMENTELLE 
OPHTHALMOLOGIE 


APPEARANCE GF THE FLUORESCEN 7E OF THE 
OPTIC NERVE. II. ATROPHY OF THE OPTIC 
NERVE. (German) Baurmann H. and 
Wink, B. (Univ.-Augenklink Bonn, 
Germany), Arch. Klin. Exp. Oohth. 182: 
120-126, 1971. 


The absence of coloring by fluor=scein does 
not necessarily indicate avasculari-y. On the 
other hand, the presence of fluorescence does 
not reliably exclude an atrophy. Therefore, 
fluorescein angiography does not ofter any real 
advantage in diagnosis of atrophy ef the optic 
nerve head. (3 figures, 10 references )—David 
Shoch 


PATHOLOGY OF SHORT PULSE RETINAL PHOTO- 
COAGULATIONS USING THE GOLDMANN 
CONTACT LENS. Marshall, J., Fankhauser, 
F., Lotmar, W. and Roulier, A (Institute 
of Ophthalmology, London), Arch. Klin. 
Exp. Ophth. 182:154-169, 197°. 


The problem of hypercoagulation and the 
occurrence of postcoagulative maculopathy 
have long been associated with xeron arc pho- 
tocoagulation procedures. The virtial absence 
of these complications with pulsec ruby laser 
coagulations has led many workers to experi- 
ment with short pulse exposure techniques. 
The authors show that both systens produce 
damage only in the outer retinal layer, and re- 
sult in very similar scar formations, with no 
involvement of the inner plexiform or nerve 
fiber layers. (7 figures, 1 table, 22 references) 
—David Shoch 


ARCHIVES OF NEUROLOGY 


EYE MOVEMENTS DURING SLEEP. Jacobs, L., 
Feldman, M. and Bender, M. B. (Mount 
Sinai Hospital, 1 E. 100th St., New York 
10029), Arch. Neurol. 25:15H159, Aug., 
1971. 


Eye movements were recorded Ly DC oculo- 
gram in eight normal subjects durng 31 nights 
of sleep. A consistent series of ocular posi- 
tional changes and movements occurred in ev- 
ery subject. Initially, eyelid closure induced 
upward movement of the globes. The eyes then 
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remained elevated during 55% to 85% of thee 
time spent in stages 2, 3, and 4, With the onSet 
of stage of rapid eye movement, the eyes 
moved down abruptly to or below the central 
position. Movements during this stage were 
quie unlike waking eye movements 
showed a similar pattern in every subject. 
These movements were 5% to 15% horizontal, 
25% to 35% vertical, and 55% to 65% oblique. 
The movement sequences and the time inter- 
vals between movements were not random. 
The results suggest that during sleep there is a 
pattern of activity of the oculomotor system 
which is similar in every subject. (9 figures, 
22 references )—Authors’ abstract 


ARCHIVES OF OPHTHALMOLOGY 


OCULAR CHANGES FOLLOWING AIR-BLAST IN- 
JuRrY. King, Y. Y. (University of Arkan- ` 
sas Medical Center, Little Rock, Ark.), 
Arch. Ophth. 86:125-126, Aug., 1971. 


The air blast reported here came from an 
air hose at a gasoline service station. The air 
blest apparently perforated the. conjunctiva 
anl dissected along the lining of the optic 
ne-ve, down the sheath of the carotid artery 
into the mediastinum. Alternatively, the pneu- 
momediastinum could have resulted from dis- 
section along the cervical neck planes into the 
mediastinal area. The cause of the optic nerve 
atrophy was not evident; however, air com-^ 
pression or even optic nerve transection could 


have occurred. This case demonstrates thee . 


possible danger of a common source of air: 
blast. (2 figures)—Author’s abstract 


LIGHT COAGULATION IN PRESUMED HISTO- ` 
PLASMIC CHOROIDITIS. Watzke, R. C. and 
Leaverton, P. E. (University Hospitals, 
Iowa City 52240), Arch. Optfth. 86:127- 
132, Aug., 1971. 


A controlled study was designed to evaluate 
light coagulation as treatment for presumed 
histoplasmic chorioretinitis. Twenty-nine pa- 
tients were selected. Allocation of patients to a 
treatment or an untreated control group was 
made by using a table of random numbers. Re- 
sults in the two groups were compared over a 
one-year observation period. The study was 
designed to minimize measurement and obser- 
vation bias and the effect of interim remissions 
and exacerbations of the discase. The results 
indicate that this therapy is of no value in the 
long-term management of this discasc. (2 fig- 
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-üres, 5 tables, 7 references)—Authors’ ab- 
stPact 


HYDROPHILIC CONTACT LENSES IN CORNEAL 
DISEASE. Takahashi, G. H. and Leibowitz, 
H. M. (University Hospital, 750 Harrison 
Ave., Boston 02118), Arch. Ophth. 86: 
133-137, Aug., 1971. 


Four patients suffering from chronic bullous 
keratopathy with minimal stromal scarring 
were fitted with a hydrophilic contact lens. 
The lens was worn continuously, 24 hours a 
day, and 5% sodium chloride drops were ad- 
ministered topjcally every two hours during 
the day. Two of the four patients experienced 
a satisfactory response to therapy manifested 
by decreased epithelial and stromal edema and 
improvement in visual acuity. Approximately 


' two weeks of therapy were required before 


clinical improvement could be documented in 
successful cases. (2 figures, 9 references)— 
Authors' abstract 


FLUOROMETHOLONE. Fairbairn, W. D. and 
Thorson, J. C. (Allergan Pharmaceuticals, 
18600 Von Karman, Irvine, Calif. 92664), 
Arch. Ophth. 86:138-141, Aug., 1971. 
Fluorometholone 0.1% ophthalmic suspen- 

sion applied topically was found to be an effec- 


tive treatment in 308 patients with mild to se- 
vere noninfectious inflammatory disorders of 


.the eye. The effect of fluorometholone on 


', intraocular pressure was examined in steroid 


` reactors who had accurately documented histo- 


ries of pressure responses to prednisolone, 
dexamethasone, or betamethasone, The drug 
was also tested in a relatively large random 
patient population, including many with glau- 
coma, whose intraocular pressures were ob- 
served. The results of these studies indicate 
that fluorometholone shows a substantially re- 
duced tendency to increase intraocular pres- 
sure as compared to several other steroids 
used topically. (4 tables, 13 references )—Au- 
thors’ abstract 


ISCHEMIC RETINOPATHY DUE TO CARBON 
MONOXIDE POISONING. Bilchik, R. C., 
Muller-Bergh, H. A. and Freshman, 
M. E. (Washington University School of 

* Medicine, 660 S. Euclid, St. Louis 63110), 
Arch. Ophth. 86:142-144, Aug., 1971. 


A family of three, exposed chronically to 
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high levels of carbon monoxide in their home, 
was hospitalized with nonspecific symptoms 
and physical findings limited to the eyes. Pa- 
piledema, retinal hemorrhages, and cotton 
wool exudates, all believed to reflect tissue 
ischemia, resolved spontaneously. (3 figures, 
15 references )—Authors’ abstract 


OCCULT INTRAOCULAR PERFORATIONS FROM 
BROW AND LID LACERATIONS. Goldberg, 
M. F. and Tessler, H. H. (University of 
Illinois Eye and Ear Infirmary, 1855 W. 
Taylor St., Chicago), Arch. Ophth. 86: 
145-149, Aug., 1971. 


Minor brow and lid lacerations may be asso- 
ciated with scleral and retinal perforations, 
even when the lacerations are apparently re- 
mote from the globe. Reports of three cases in 
children have been used to illustrate that the 
classical signs of scleral perforation need not 
always be present. This appears especially true 
of injuries caused by narrow, sharp objects 
such as darts, scissors and knives. The neces- 
sity of suspecting perforation injuries to the 
globe cannot be over emphasized. (5 figures, 
13 references )—Authors’ abstract 


SUBACUTE SCLEROSING PANENCEPHALITIS 
(SSPE). Landers, III, M. B. and Klint- 
worth, G. K. (Duke University Medical 
Center, Durham, N. C. 27706), Arch. 
Ophth. 86:156-163, Aug., 1971. 


This report describes for the first time the 
finding of microtubular structures, probably 
viral nucleocapsids, by electron microscopy 
within retinal lesions of a child with subacute 
sclerosing panencephalitis (SSPE), whose 
clinical illness began with visual impairment. 
The tubular structures within the retina were 
identical to those previously described in the 
brain tissue of patients with this disease. They 
were also seen in the cortical neurons and neu- 
roglia of this case and were present in the cell 
cultures obtained from the frontal lobe at au- 
topsy. A measles virus has now been isolated 
from the brain. These findings indicate that 


there is a direct invasion of the retina by the . 


same pathogenic agent affecting the central 
nervous system. (10 figures, 22 references )— 
Authors’ abstract 


RESECTION OF TIIE FACIAL NERVE FOR 
BLEPIIAROSPASM. Hathaway, H. K. ( Med- 
ical Towers, 1000 E. Third St, Chatta- 
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nooga, Tenn.), Arch. Ophth. 8: 178-181, 
Aug., 1971. 


Essential blepharospasm is a progressive, in- 
voluntary, spasmodic closure of the eyelids. It 
is probably the result of a focal distarbance in 
the suppressor strip 4-S of Hines or the bulbar 
reticular formation. Nonsurgical measures 
have been found to be of little bemefit except 
in the mildest cases. Alcohol injec ions have 
the disadvantage of being painful, have a high 
failure rate, and produce contractmn of the 
soft tissue. The most effective and leng lasting 
relief seems to be obtained by selectwe neurec- 
tomy of the facial nerve. The technique is 
based on exposing the main trunk o: the facial 
nerve and serially avulsing the temporal, zygo- 
matic and buccal branches of the n-rve. With 
the aid of a nerve stimulator, the completeness 
of the peripheral denervation can be deter- 
mined and special attention focused on the 
variable buccal branch of the facia! aerve. The 
skin incision used gives an excellent cosmetic 
result and allows for wide exposure of the 
main trunk and the branches of the facial 
nerve to be avulsed. The altered facial expres- 
sion which follows the operation is ess notice- 
able than the constant blinking. Exposure ker- 
atitis has not developed as so often happens 
after Bel?s palsy. (4 figures, 15 references )— 
Author's abstract 


EXPERIMENTAL CYANIDE OPTIC NEUROP- 
ATHY. Lessell, S. (Boston University 
School of Medicine, Boston, Mass.), Arch. 
Ophth. 86:194-204, Aug., 1971. 


Sodium cyanide intoxication of rats pro- 
duced demyelinative and necrotic lesions in the 
corpora callosa in 70% and the opt nerves in 
20%. The optic neuropathy was bii:teral, focal 
and retrobulbar. All animals with eptic neurop- 
athies had marked callosal lesions. Chiasmal 
involvement was rare. Since callesal lesions 
are extremely rare in a patient with optic atro- 
phy and since the corpora callosa seem to be 
particularly sensitive to cyanide, it appears un- 
likely that cyanide is responsible for human 
optic nerve diseases. (10 figures 25 refer- 
ences )—David Shoch 


ARCHIVES OF PATHOLOGY 


OPHTHALMIC cocciDIOIDOM YCOss, Olavar- 
ria, R. and Fajardo, L. F. (Stenford Uni- 
versity School of Medicine, Palo Alto, 
Calif.), Arch. Path. 92:191-195, Sept., 
1971. 
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A case of disseminated coccidioidomycosis- 
with bilateral involvement of choroid and 8p- 
tic nerves is described. Miliary choroid granu- 
lomas probably resulted from coccidioidal en- 
docarditis of mitral valve. A secondary source 


of hematogenous dissemination was found ina ss 


branch of the hepatic vein. Arthrospores, as 
well as sporangia, were demonstrated in the 
latter. (5 figures, 14 references )—Authors’ 
abstract 


BRITISH JOURNAL OF 
OPHTHALMOLOGY 


RUBEOSIS OF THE IRIS AND HEMORRHAGIC 
GLAUCOMA IN PATIENTS WITH PROLIFERA- 
TIVE DIABETIC RETINOPATHY. Madsen, 
P. H. (University Hospital, Arhus, Den- 
mark), Brit. J. Ophth. 55:368-371, June, 
1971. 


Rubeosis of the iris is relatively frequent in 
eyes with proliferative diabetic retinopathy 
and occurred in 43% in the author’s series (58 
eyes). Fourteen of these eyes developed hem- 
orrhagic glaucoma. Included in this series are 
22 patients who had been subjected to hypo- 
physectomy. (1 figure, 3 tables, 9 references) 
—David Shoch 


PROGNOSIS FOR VISION AND FUNDUS 
CHANGES IN PATIENTS WITH PROLIFERA- 
TIVE DIABETIC RETINOPATHY. Madsen,. | 
P. H. (University Hospital, Arhus, Den- : 
mark), Brit. J. Ophth. 55:373-383, June, 


1971. 

Sixty-eight patients with proliferative dia- 
betic retinopathy were followed for from 7 to 
131 months. At the end of this time, 49 had 
retained visual acuity of 0.3 in dne or both 
eyes. Progression of the proliferative retinop-. 
atiy was observed in nearly one-half the eyes, 
in both hypophysectomized and non-hypophy- 
sectomized patients. Hypophysectomy seems to 
pcstpone the aggravation of fundus lesions but 
strict clinical studies are required to prove or 
disprove this apparent tendency. (11 figures, 9 
tables, 17 references) —David Shoch 


IFIDOCYCLO-RETRACTION IN NARROW-ANGLE. 
GLAUCOMA. Krasnov, M. M. (Second 
Medical Institute, Moscow, USSR), Brit. 
J. Ophth. 55:389-395, June, 1971. 

A new surgical procedure (iridocyclo-re-, 
traction) has been developed for narrow-angle 
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, "glaucoma, especially in cases with synechial 
iris closure. The iris root is forced back from 
the filtering zone and kept back by two (some- 
times three) interposing autoimplants of 
scleral tissue. The operation has been success- 
fully tried in 141 cases during a 3-year period. 
Experiments on rabbits have shown the 
method to be based on sound principles, Irido- 
cyclo-retraction has substantial advantages 
over iridectomy and iridencleisis and deserves 
a wider clinical use. (4 figures, 1 table, 4 ref- 
erences )—Author’s abstract 


COLOBOMATOUS CUPPING OF THE OPTIC DISC. 
Rintoul, A, J. (Royal Naval Hospital, 
Haslar, Gosport, Hants), Brit. J. Ophth. 
55:396-399, June, 1971. 


Congenita? colobomas of the optic nerve 
head’ may be mistaken for glaucomatous cup- 
ping. The author reports a patient with bilat- 
eral colobomas who had a loss of the superior 
field in the right eye and a typical Bjerrum 
scotoma in the left. Differential diagnosis 
from glaucoma was based on the fact that the 
intraocular pressure was normal and that the 
field defects were non-progressive. It is impor- 
‘tant to differentiate these congenital colobo- 
mas from glaucoma in order to avoid needless 
| treatment to the patient. (4 figures, 30 refer- 
ences)—David Shoch 





CANADIAN JOURNAL OF 
OPHTHALMOLOGY 


THE HYDROPHILIC (HYDRON) CORNEOSCLER- 

e AL LENS IN THE TREATMENT OF CORNEAL 

DISEASE. Lerman, S. and Sapp, G. (Royal 

Victoria Hospital and McGill University, 

e Montreal], Canada), Canad. J. Ophth. 6: 
æ 1-8, Jan., 1971. 


The hydrophilic (Hydron) corneoscleral 
lens has been employed in the therapy of bul- 
lous keratopathy. The possibility that ocular 
preservatives such as benzalkonium chloride 
and chlorbutanol might concentrate within 
these lenses was investigated. These studies 

. Showed that this did not occur to any signifi- 
cant extent and the patients were thus able to 
« -use whatever ocular medications they required 
(e.g. antiglaucoma drops) while wearing the 

. lenses. The lens was worn for 24 hour peri- 
ods, then removed, rinsed and boiled for 10 to 

15 minutes in physiological saline, cooled and 
.re-inserted. The majority of the patients ob- 

tained rapid and complete relief from their 
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signs and symptoms and have been wearing 
the lenses for many months, (2 figures, 5 ta- 
bles, 3 references )—Atthors’ abstract 


THE DOSE RESPONSE OF HUMAN INTRAOCU- 
LAR PRESSURE TO PILOCARPINE. Drance, 
S. M. and Nash, P. A. (University of 
British Columbia, 2550 Willow St., Van- 
couver, Canada), Canad. J. Ophth. 6:9-13, 
Jan., 1971. 


The effect of single dose instillations of 1%, 
2%, 4% and 8% pilocarpine into one eye of 12 
ocular hypertensive patients was studied. It 
was shown that maximal pressure reduction 
occurred two hours after the instillation of the 
single dose and was dose related up to 4% pi- 
locarpine. The duration of 8% pilocarpine was 
considerably longer and at eight hours follow- 
ing the instillation of a single dose, the dose 
relationship showed that the 8% pilocarpine 
retained its maximal pressure reducing quali- 
ties for that period of time. (6 figures, 5 refer- 
ences )—Authors’ abstract 


SIMULATED SUSTAINED RELEASE PILOCAR- 
PINE THERAPY AND AQUEOUS HUMOR DY- 
NAMICS. Lerman, S. and Reininger, B. 
(McGill University, Montreal, Canada), 
Canad. J. Ophth. 6:14-23, Jan., 1971. 


A study was performed in which a simulated 
form of sustained release pilocarpine therapy 
was compared with the conventional method 
of pilocarpine therapy in a series of patients 
with open angle glaucoma, The results indicate 
that if a suitable method of prolonged release 
pilocarpine therapy could be developed, then 
most patients with open angle glaucoma would 
require a total 24 hour dose of pilocarpine hy- 
drochloride which would be between 10 and 25 
times less than the therapy the patient is pres- 
ently using. This form of pilocarpine therapy 
would also have the advantage of maintaining 
continuous control of intraocular pressure 
both during the day and night. Since the total 
concentration of pilocarpine required would be 
so markedly diminished, it would be of value 
in those patients who display extreme sensitiv- 
ity to cholinergic drops. (8 tables, 4 refer- 
ences )—Authors’ abstract 


VASCULAR FACTORS IN ASTEROID HYALOP- 
ATHY. Lamba, P. A. and Shukla, K. N. 
(Jawaharlal Institute of Postgraduate 
Medical Education, Pondicherry-6, India), 
Canad. J. Ophth. 6:46-51, Jan., 1971. 
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Thirty patients with asteroid botes in the 
vitreous have been clinically and biechemically 
evaluated to determine the associaticn with di- 
abetes me litus, hypercholesterolemia and hy- 
pertension. A significant number of eases were 
seen to be associated with diabetes, hyperten- 
sion and evidence of angiosclerosis. It is sug- 
gested that vascular changes due to he associ- 
ated above conditions may play a significant 
role in altering the permeability of he vessels 
and the deposition of the asteroid balies in the 
vitreous. (5 tables, 17 references. —Authors’ 
abstract 


CYTOLOGY OF THE ANTERIOR CHAMBER FLUID 
IN EYES WITH CORNEAL XENOGRAFTS. 
Fowlder, J. H. and Basu, P. K. (1 
Spadina Crescent, Toronto 179, Canada), 
Canad. J. Ophth. 6:68-71, Jan., 1971. 


Millipore filters have been empicyed to ex- 
amine the cytology of the antericr chamber 
fluid in xenografted and unopereted rabbit 
eyes and to quantitate the effects cf a topical 
steroid in grafted eyes. The concentration of 
cells in the aqueous humor of grafted eyes in- 
creased te several hundred times that found in 
unoperated control eyes, during the second and 
third postoperative weeks. When -opical ste- 
roids were administered in the ~hird week 
postoperatively, the aqueous cellu:r response 
was reduced to control levels. (1 figure, 8 ref- 
erences )—Authors’ abstract 


CICATRICIAL ECTROPION IN EPICERMOLYSIS 
BULLOSA AND IN CONGENITAL ICHTHYO- 
SIS: ITS PLASTIC REPAIR. Hill, J. C. and 
Rodrigue, D. (Toronto General Hospital, 
Toronto, Canada), Canad. J. Ophth. 6: 
89-97, Apr., 1971. 


The ectropion that occurs in these two dis- 
eases is extremely severe and frequently re- 
sults in the loss of the eye from exposure. The 
authors point out that the only efective type 
of repair is free skin grafting since in both 
these conditions there is a loss of tssue. How- 
ever, grafting alone is insufficient since the ec- 
tropion almost always returns. It s necessary 
to put in permanent lid adhesiens to pre- 
vent the recurrence of the ectrepion. They 
point out that patients frequently will demand 
release of the adhesions but to do so is to in- 
vite a return of the ectropion. (H figures, 8 
references )—David Shoch 


THE CONTROL OF CORNEAL GRAFT REACTION 
BY TOPICAL APPLICATION OF ANTIMITOTIC 
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AGENTS (THIO-TEPA AND COLCHICINE) ‘= 
e 


Akinosho, E. A. and Basu, P. K. (Uni- 
versity of Toronto, 1 Spadina Crescent, 
Toronto, Canada), Canad. J. Ophth. 6: 
109-114, Apr., 1971. 


The effects of two antimitotic agents, Thio- 
tepa and colchicine, on the corneal xenograft 
reaction in rabbits, were studied. These agents 
showed an inhibitory action on the vasculari- 
zation and cellular infiltration of the graft. In 
the dosage used, colchicine appeared to be 
slightly less effective than Thio-tepa. (6 fig- 
ures, 2 tables, 6 references)—Authors' ab- 
stract 


TEE CHANGES IN THE BLOOD SUPPLY OF THE 
POSTERIOR POLE OF RABBITS WITH OCULAR 
HYPERTENSION. de Freitas, F and Morin, 
7. D. (University of Toronto, 1 Spadina 
Crescent, Toronto, Canada), Canad. J. 
Ophth. 6:139-142, Apr., 1970. 


Thirty-five albino rabbits were made glauco- 
matous for one week by injecting methyl cellu- 
lose into the anterior chamber. Invall the g]au- 
comatous eyes, there was a filling defect in the 
peripapillary chorodial vessels supplied by the’ 
analogue of the circle of Zinn. Furthermore, 
there was narrowing and obliteration of the 
central retinal artery which was more easily 
seen in the latex injected specimens. Cupping 


was seen in 50% of the specimens. (5 figures," 


9 references )—Authors’ abstract 


IMMUNOSUPPRESSION AND KERATOPLASTY. *: 


McCulloch, C. ( Toronto General Hospital, 
Toronto, Canada), Canad. J. Ophth. 6: 
161-169, July, 1971. 

Graft rejection may involve the entire graft 


or may involve only one of its layers. The au- 
thor feels that one might have epithelial rejec- 


ticn, stromal rejection or endothelial rejection ' 


without involvement of the whole graft. He 
describes seven cases in which graft rejection 
began and in these seven azathioprine was 
used. In one case the course of rejection was 
nct affected but in the other six, improvement 
occurred with the use of the drug. For' mild 
reiections, atropine and local steroids may be 
scfficient but with more severe rejections the 


author advises the use of immunosuppressive ` 


agents. (7 figures, 1 table, 23 references )— 
David Shoch 


A NEW TREATMENT FoR “A” AND “V” PAT- 
TERNS IN STRABISMUS BY SLANTING MUS- 


e *- 


, 
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.: CLE INSERTIONS. Boyd, T. A. S., Leitch, 
%. T. and Budd, G. E. (University of 
Alberta Hospital, Edmonton 61, Canada), 
Canad. J. Ophth. 6:170-177, July, 1971. 
In addition to the usual recession or resec- 


tion in cases of A and V strabismus, the 
authors also recess one border of the mus- 


. cle more than another. In V exotropia for ex- 


ample, the superior border is recessed more 
than the inferior border. In V esotropia on the 
other hand, the inferior border is recessed 
more than the upper. The authors' patients 
were compared with a group in which only 
horizontal surgery was done and there was a 
clear superiority for their method. (8 figures, 
6 tables, 7 references) —David Shoch 


CLINICAL SCIENCE 


GENETIC INFLUENCES IN DRUG RESPONSES 
OF THE EYE AND THE HEART. Bertler, A. 
and Smith, S. E. (Dept. of Pharmacology, 
Lund University, Lund, Sweden), Clin. 
Sci. 40:403-410, May, 1971. 


Pupillary ' responses to locally applied 
phenylephrine and cardiac responses to intra- 
venous hyoscine N-butylbromide have been 
studied in ten pairs each of healthy monovular 
and binovular twins aged between 24 and 60 
years. Under identical lighting conditions rest- 


eing pupil diameters differed widely among in- 


dividuals, being greater in female subjects and 
in those with larger irides and smaller with in- 


`. creasing age. Monovular twins, but not bino- 
~ vular twins, showed significant concordance in 


iris diameter, initial pupil diameter, initial 


* heart rate and responses to both drugs. The 


e 


[4 
* 


results suggest that these responses were de- 
pendent on the concordance of peripheral sym- 
pathetic and parasympathetic tone within each 
twin pair. Tt is concluded that much of the 


'. variability in response to drugs acting on the 


autonomic nervous system is determined by 
physiological factors and that these are geneti- 
cally influenced. (2 figures, 2 tables, 18 refer- 
ences )—Authors’ abstract 


INTERNATIONAL OPHTHAL- 
MOLOGY CLINICS 


“TUMORS INVOLVING THE ORBITAL REGION. 
eSmith, B. (Manhattan Eye, Ear and 
Throat Hospital, New York), Int. Ophth. 
Clin. 10:3-10, 1970. 


Various tumors of the lids and orbit are re- 
. 
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viewed and the author outlines the appropriate 
surgical therapy. He concludes that the most 
common complication of surgical treatment of 
tumors around the eye is the failure to execute 
radical or complete extirpation of the entire 
neoplasm at the initial operation. Conserva- 
tive, that is, incomplete resection results from 
the surgeon's failure to create a sufficient tis- 
sue defect because he is timid or uninformed 
concerning the proper methods of closing the 
defect created by surgical eradication of the 
tumor. Although post-surgical complications 
such as trichiasis, entropion, ectropion, etc. 
may occur these can vsually be rectified by 
competent secondary surgery.—David Shoch 


CONGENITAL AND SURGICAL ANOPHTHALMIA, 
spaeth, E. B. (Wills Eye Hospital, Phila- 
delphia, Penn.), Int. Ophth. Clin. 10:11- 
21, 1970. 


In congenital anophthalmia the first proce- 
dure necessary is a subconjunctival implanta- 
tion of a gold ball into the socket, usually 
through the lower lid. The second procedure 
should be a creation of superior and inferior 
cul-de-sacs which in infants must usually be 
constructed from skin grafts since there is not 
sufficient mucous membrane available. Thirdly, 
metal or plastic conformers should be used and 
gradually increased as the child’s face grows 
until a satisfactory prothesis can be fitted and 
worn. (7 figures )—David Shoch 


EPIPHORA AND RELATED DISORDERS OF THE 
LACRIMAL SYSTEM. Cherubini, T. D. 
(Manhattan Eye, Ear and Throat Hos- 
pital, New York), Int. Ophth. Clin. 10: 
23-22, 1970. 


The author feels that where possible, recon- 
struction of the lacrimal system is the treat- 
ment of choice for most problems, The only 
real indication for dacryocystectomy is the 
presence of a tumor. Further, he feels that 
surgery is indicated even in the presence of an 
acutely inflamed dacryocystitis. Establishment 
of an open system and the use of postoperative 
antibiotics cure the infection without incident. 
—David Shoch 


ECTROPION AND ENTROPION. Silver, B. 
(Washington University School of Medi- 
cine, St. Louis, Missouri), Int. Ophth. 
Clin. 10:33-45, 1970. 

For ordinary senile entropion the author 


feels that the excision of a base down triangle 
of tarsus gives the best result. On the other 
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hand the most definitive operation s a modi- 
fied Wheeler orbicularis transplant. For cica- 
tricial disease, generally freeing of the scars is 
necessary with insertion of a skin graft. Since 
grafts tend to shrink, it is particularly impor- 
tant to overcorrect a cicatricial ectropion. (11 
figures, 5 references )—David Shock 


Baccy Lips. Beyer, C. K. (Massachusetts 
Eye and Ear Infirmary, Boston, Mass.), 
Int. Ophth. Clin. 10:47-53, 197C 


The most important point in correction of 
baggy lids is conservatism. Ectropmn is very 
difficult to correct and undercorrectn is pref- 
erable to overcorrection. This is particularly 
true for the lower lids. Further, met. culous he- 
mostasis is essential to avoid postoperative he- 
matomas and disruption of the des red result. 
(3 figures, 14 references )—David Shoch 


TRAUMA AND BURNS. Tenzel, R. R. (Bascom 
Palmer Eye Institute, Miami, Florida), 
Int. Ophth. Clin. 10:55-69, 1970 


An important point the author mzkes is that 
for trauma to the orbit it is essertial that a 
Water's view be ordered. Routine skull films 
do not reveal orbital fractures. Fer chemical 
burns, the most important thing is irrigation. 
The author advises inserting an mtravenous 
type catheter through the skin of -he lid into 
the inferior cul-de-sac. The end o: the Intra- 
cath tubing is pulled out from the cul-de-sac 
and flamed with a match which causes flanging 
of the end of the tube. This is pulled back until 
the tube is just in the cul-de-sac aad through 
this tubing a continuing irrigation of balanced 
salt solution mixed with an antibrotic can be 
dripped round the clock. (12 figures )—David 
Shoch 


ENDOCRINE EXOPHTHALMOS. Wilkins, R. B. 
and Sessions, R. B. (Hermana Hospital, 
Houston, Texas), Int. Ophth. Clin. 10:71- 
84, 1970. 


A distinction should be made between the 
ocular manifestations of thyrotoxicosis and 
endocrine exophthalmos, which ar? only indi- 
rectly related. Endocrine exophthalmos is a 
functionally and cosmetically treatable condi- 
tion. The preoperative evaluatior must rule 
out conditions not treated by decompression. 
The otcrhinolaryngologist and cphthalmolo- 
gist, with a combined approach, are best equip- 
ped to evaluate, treat, and follow these pa- 
tients. The transantral orbital decompression 
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is tie surgical procedure of choice. (6 figures, 


24 references )—Authors’ abstract e 


THE SURGICAL APPROACH TO ENDOCRINE 
CPHTHALMOLOGY. Langham, III, J. E. 


L4 


( University of California Medical Center, . 


San Francisco, Calif.), Int. Ophth. Clin. 
10:85-95, 1970. 


Each of the complications of endocrine 
ophthalmopathy is presented and appropriate 
therapy discussed. For lid retraction, the best 
treatment is separation of the levator from the 
upper border of the tarsus. Occasionally only 
the involuntary levator should be separated 
but in most cases it is necessary to separate 
the attachments of the voluntary aponeurosis 
as well. For muscle problems the appropriate 
therapy is recession of the restpicted muscle 
with freeing of any adhesions, if presenj. Fi- 
nally, for cases that need decompression of the 
orbit, the author advises an antral decompres- 
sioa. (15 references)—David Shoch 


BLEPHAROPTOSIS: CLINICAL EVALUATION AND 
THERAPEUTIC RATIONALE, Beard,.C. (Uni- 
versity of California Medical School, San 
Francisco, Calif.), Int. 
10:97-115, 1970. 


Examination of a patient with ptosis is out- 
lined and appropriate therapy for mild, moder- 


ate and severe ptosis is given. Very specific, 


recommendations are made for the type of 
surgery to be done and for the amount of sur- 


aft 


^ 
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gery in each of these three divisions. The au- ', 


thor feels that whenever possible the operation * 


of choice is a levator muscle resection. (5 fig- 
ures, 20 references )—David Shoch 


LEVATOR RESECTION FOR MINIMAL PTOSIS. 
Fasanella, R. M. and Servat, J. (Yale-New 
Haven Medical Center, New Haven, 


Conn.), Int. Ophth. Clin. 10:117-130; 7 


1970. 


For patients with a minimal ptosis, that is, 
nct more than 1.5 to 2 mm, who have a good 
lic fold, the authors advise a block resection 
which is done by simply grasping the upper 
ecge of the tarsus and the conjunctiva and the. 


levator between two curved hemostats. The ` 
tissue is excised and the defect closed with ei- , 


ther silk or cat gut. This block resection ap- 
pears to give a good cosmetic and functional 
result in cases with minimal ptosis. (12 fig- 
ures, 8 references )—David Shoch 












En 


A] 


* i e e 
VOL. 72, NO. 6 


^ 
Q . 


ri 


THERAPEUTIC CONTACT LENSES. Gould, H. L. 

" «Manhattan Eye, Ear and Throat Hospital, 
New York), Int. Ophth. Clin. 10:131-141, 
1970. 


The most dramatic indication for the use of 


‘a flush-fitting shell is painful bullous keratop- 


athy. The pain is relieved completely within a 


: few days of insertion of the shell. In some 


cases an optical modification can be made 
which gives the patient reasonable vision. A 
second important use for flush-fitting shells is 
in the treatment of Stevens-Johnson syn- 
drome. Finally, the custom molded shell is 


‘ ideal as a cosmetic cover over a disfigured 


globe. (6 figures, 8 references)—David Shoch 


THE PREPARATION OF METHYL METHACRY- 
LATE IMPLANTS FOR REPAIR OF ORBITAL 
FRACTURES. Miller, G. R. (University of 
Miami School of Medicine, Miami, Flor- 
ida), Int. Ophth. Clin. 10:143-144, 1970. 
The technique for molding an implant at 

surgery is described, but the author advises 

that the use of premolded, flat, thin plates 
saves time and avoids the heat generated dur- 
ing polymerization in vivo. Wiring of the plate 
to the rim in acute fractures 1s not necessary. 
(1 reference) —David Shoch 


THE PALPEBRAL SPRING FOR PARALYSIS OF 
THE UPPER EYELID. Guy, C. L. and Ranso- 
hoff, T. (University Hospital, New York), 
Int. Ophth, Clin. 10:145-151, 1970. 

The palpebral spring is used for patients 


who have had complete or transient paralysis 
of the facial nerve and are unable to close the 


* involved eye. The spring is fashioned so that 


on relaxation of the levator, it passively closes 
the upper eye lid yet allows the levator to 
Overcome the power of the spring and open 


. the eye at will. Twenty-four such springs were 
` mserted and of these 19 are still in place and 


appear to be working well. (3 figures, 4 refer- 
ences)—David Shoch 


INVESTIGATIVE OPHTHALMOLOGY 


THE EFFECT OF HYPERBARIC OXYGENATION ON 

RETINAL ISCHEMIA. Flower, R. W. and 
Patz, A. (Applied Physics Laboratory, 
8621 Georgia Ave., Silver Spring, Md. 
*20910), Invest. Ophth. 10:605-616, Aug., 
1971. 
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Retinal circulation was occluded by direct 
burning of the arterioles with an argon laser. 
In a second group of experiments the retinal 
circulation was occluded by increasing intraoc- 
ular pressure but this also decreased the cho- 
roidal blood flow. The viability of the retina 
following these occlusions was measured by 
noting the amplitude of the ERG. This is a re- 
liable and a sensitive indicator of viability of 
the retinal layers. Results indicate that hyper- 
baric oxygen significantlv increases the range 
of oxygen diffusion from the choroid to supply 
ischemic inner retinal layers following retinal 
arterial occlusion. To be effective, oxygen 
therapy must be administered under hyper- 
baric pressures. Breathing 100% oxygen at sea 
level pressure produced little or no protection 
for ischemic inner retinal layers. (6 figures, 15 
references) —David Shoch 


JOURNAL or PEDIATRICS 


NORRIE'S DISEASE: AN X-LINKED SYNDROME 
OF RETINAL MALFORMATION, MENTAL RE- 
TARDATION, AND DEAFNESS. Holmes, L. B. 
(Genetics Unit, Massachusetts General 
Hospital, Fruit St, Boston, Mass.), J. 
Pediatrics 79:89-92, July, 1971. 


A family is reported in which six males in 
four generations had Norrie's disease, an X- 
linked recessive syndrome of retinal malfor- 
mation, deafness, and mental retardation. It 
would seem that this disease may be frequently 
misdiagnosed as retrolental fibroplasia, retino- 
blastoma, retinal pseudoglioma, or congenital 
toxoplasmosis. Although this is only the third 
reported American family, it is likely that this 
disease will be more frequently recognized 
once it is better known. (2 figures, 10 refer- 
ences )—Author’s abstract 


CYCLOPENTOLATE (CYCLOGYL) TOXICITY IN 
PEDIATRIC PATIENTS. Adcock, III, E, W. 
(Fitzsimmons General Hospital, Denver, 
Colo. 80240), J. Pediatrics 79:127-129, 
July, 1971. 

A 44-year-old white male developed a gen- 
eralized postganglionic cholinergic blockade 
after receiving six drops of 2.0% Cyclogyl 


over a peried of one-half hour. (14 refer- 
ences )—Joel G. Sacks 


THE . CEREBRORETINAL DEGENERATIONS. 
Menkes, T. H., Andrews, J. M. and Can- 
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cilla, P. A. (UCLA Center for the Health 
Sciences, Los Angeles, Calif. 90024), T. 
Pediatrics 79:183-196, Aug., 19/1. 


An excellent article that tabula es the lipid 
storage diseases. The authors divice these into 
three groups: those without ma-ked viscer- 
omegaly (Tay-Sachs, Batten-Bie-schowsky ) ; 
those with marked visceromegaly (Gaucher’s, 
Niemann-Pick) and those with white matter 
degeneration (metachromatic leukodystrophy ). 
The clinical characteristics of eaca entity are 
listed and where known, the enzyraatic defect. 
(8 figures, 2 tables, 62 referenees)—David 
Shoch 


ULTRASTRUCTURAL STUDIES IN .ATE-ONSET 
AMAUROTIC IDIOCY: LYMPHOC2TE INCLU- 
SIONS AS A DIAGNOSTIC MARKER Witzleben, 
C. L., Smith, K., Nelson, J. S., Monteleone, 
P. L. and Livingston, D. (Caxdinal Glen- 
non Memorial Hospital, 1465 C rand Blvd., 
St. Louis, Mo. 63104), J. Pediatrics 79: 
285-293, Aug., 1971. 


Light and electron microscopic studies have 
been carried out on brain and white blood cells 
from a patient with juvenile amaurotic idi- 
ocy. A variety of lipid inclusion, including both 
“multilamellar cytosomes" and *fingerprint" 
inclusions, were present in the br-in, suggest- 
ing that these two morphologic ty »es of inclu- 
sions may not always define separate metabolic 
disorders. In the lymphocytes, ultr «structurally 
striking lamellar cytoplasmic inclusions were 
found. Such inclusions have no previously 
been described in this disorder. The demon- 
stration of these inclusions by elecron micros- 
copy may prove to be a distinctive and rela- 
tively simple diagnostic marker o£ the disease, 
or at least of the "type" of late-onset amau- 
rotic idiocy present in this patien . (6 figures, 
14 references )—Authors’ abstract 


JOURNAL OF PEDIATRIC 
OPHTHALMOLOGY ` 


CONGENITAL ESOTROPIA: DEFINITION, COURSE 
AND MANAGEMENT. Romano, 2. E. (Chil- 
dren’s Memorial Hospital, thicago, Il- 
linois), J. Pediat. Ophth. 8:38-92, May, 
1971. 


The term congenital esotropia -hould be re- 
served for those children with an esodeviation 
who have never had an opportunity for normal 
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biaocular vision. In clinical terms, any chiļd 

wth a proven constant esodeviation at four. 
months of age should be considered to have 

ccngenital esotropia. This condition is heredi- 

tary but otherwise of unknown etiology. It is ` 
typically characterized by a large deviation, 
cross fixation and limited abduction bilaterally. ` ` 
There is, in addition, an apparent congenital 
defect for central fusion and the best func- , 

tional result which can be obtained is a mono- _ 
fixation syndrome, microtropia, or microstra- 

bismus. Although less than perfect, such a re- 

sult is desirable because it is stable and is ac- 

ccmpanied by a fair degree of binocular coop- 

eration. Management starts with early and ac- ` 
curate diagnosis and early treatment of am- 

blyopia to establish alternating or cross fixa- 

tion. To obtain maximal function results, sur- 

gical correction of the deviation should be 

ccmpleted by age two to two and a half, Ear- 

lier surgery will not produce better functional - 
results but may be indicated for cosmetic rea- 

sons. (11 references)—Author's abstract 


TENDON TRANSPLANTATIONS FOR LATERAL 
RECTUS PARALYsIS, Billet, E. (Bronx Eye 
Infirmary, Bronx, New York), J. Pediat. 
Ophth. 8:102-104, May, 1971. y" 


Four cases of congenital lateral rectus pa- 
relysis showed no improvement in abduction 
after temporal tendon transplantation of the 
vertical recti. Many favorable results in the 
literature following the Hummelsheim opera- 
tion or one of its many modifications were 
cases of traumatic as opposed to congenital , 
lateral rectus paresis. It is considered that;, 
traumatic paresis may improve even with sim- 
ple horizontal muscle surgery, particularly the 
weakening of a contractured antagonist. Com- ' 
bined surgery, ie. the one-stage horizontal 
and vertical operation, may have an additive 
effect which cannot be accomplished with 
these same procedures in two stages. However, : 
the occasional severe postoperative complica* ` 
tions from four rectus muscle surgery should 
preclude this operation. (19 references )—Au- 
thor’s abstract 


KLINISCHE MONATSBLATTER 
FUR AUGENHEILKUNDE "i 


RESULTS OF PROPHYLACTIC CRYORETINOPEXY: | 
(German) Boke, W. and Voigt ,G. (Uniy.- 
Augenklinik Kiel, Germany), Klin. Mbl. 
Augenh. 159:12-21, July, 1971. 
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Ninety-eight patients (108 eyes), who had 
lwen treated prophylactically with low temper- 
atures (cryoretinopexy), for retinal detach- 
ment were followed for two months to three 
years after the operation. Statistical data on 
the kind and distribution of the retinal degen- 
eration are reported. Altogether, serious com- 
plications arose in three of the 108 eyes (de- 
tachment of the retina in two, and intraocular 
bleeding in one) of which two were relieved 
without . sequelae. The complication rate is 
therefore by no means higher, but apparently 
lower than with prophylactic diathermy or 
photocoagulation. (1 figure, 6 tables, 62 refer- 
ences)—David Shoch 


TRAUMATIC DAMAGE OF THE OPTIC NERVE, 
(German) Schmaltz, B. and Schurmann, 
K. (Klinik der Univ. Mainz, Germany), 
Kein. Mbl. Augenh, 159:33-51, July, 1971. 


Over a 14 year period the authors treated 
250 patients with craniocerebral injuries, 
Among these there were 13 cases of posttrau- 
matic blindness. Nine of these had a primary 
complete loss of vision and in none of these 
was there any return of vision following de- 
compression of the optic nerve. There were 
four cases where the visual deterioration oc- 
curred later; in only one of these was there a 
return of vision. Therefore, in general the au- 
thors counsel against decompression of the op- 
tic nerve in cases of traumatic injury. (2 fig- 
ures, 91 references) —David Shoch 


LANCET 


HIGH FREQUENCY OF DIABETES MELLITUS IN 
YOUNG ADULTS WITH CONGENITAL RU- 
BELLA. Forrest, J. M., Menser, M. A. and 
Burgess, J. A. (Royal Alexandra Hospital 
for Chiddren, Sydney, Australia), Lancet 
2:332-334, 1971. 

In 1967, fifty young adults with congenital 
rubella were reviewed. Diabetes mellitus was 


detected in one of the fifty patients. Subse- 
quently four other patients with congenital ru- 
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bella and diabetes mellitus were found from 
other sources. The original group of fifty 
young adults was then reassessed, with special 
attention to the detection of diabetes mellitus. 
Of forty-four patients available for review, 
five (including the original patient) had dia- 
betic glucose-tolerance tests, and a further 
four had slight abnormalities in glucose toler- 
ance together with abnormal insulin responses 
suggestive of latent diabetes mellitus. The 
combined incidence of diabetes and latent dia- 
betes in this group of patients was nine out of 
forty-four (2095). These findings suggest a 
causative relationship between congenital ru- 
bella infection and diabetes mellitus. (3 tables, 
23 references )—Authors’ abstract 


PROCEEDINGS OF THE ROYAL 
SOCIETY OF MEDICINE 


RETINAL PHOTOGRAPHY IN PREMATURE IN- 
FANTS: FORME FRUSTE RETROLENTAL FIBRO- 
PLASIA. Baum, J. D. (Institute of Child 
Health, Hammersmith Hospital, London), 
Proc. Royal Soc. Med. 64:777-779, July, 
1971. 


Ophthalmoscopy is no replacement for di- 
rect frequent arterial Po, measurement in pre- 
mature infants receiving oxygen, In the in- 
fants at greatest risk of oxygen toxicity to the 
eye, those of less than 32 weeks gestation, the 
retina is not clearly visible because of the per- 
sistent tunica vasculosa lentis. Even if it were, 
the services of an expert ophthalmologist 
would be required every few hours, day and 
night, and even then he would be looking for a 
sign which probably points to established reti- 
nal damage. The finding of tortuous retinal ar- 
teries in surviving contemporary premature 
infants in whom oxygen thereapy has been 
given in the most carefully monitored fashion 
serves as a reminder that the limits of safety 
in prescribing an oxygen-enriched environ- 
ment for premature infants are very narrow 
indeed. (2 figures, 1 table, 10 references )— 
Author's abstract 


NEWS ITEMS 


EprrEp B~ THOMAS CHALKLEY, M.D. 
700 North Micaigan Avenue, Chicago, Illinois 60611 





For adequate publicity, notices of postgraduate courses, meetings and lectures 
must be received at leas three months prior to the date of occurrence. 


SEEING EYE OFFERS SCHOLARSHIPS 


The Seeing Eye, Inc., Morristown, New Jersey, 
will make a few post-doctoral fellowships and 
medical school scholarships available te qualified 
candidates who wish to pursue a career n investi- 
gative ophthalmology. Details of this prczram may 
be obtained by writing to the Director »f Grants, 
The Seeing Eve, Inc, Morristown, N*w Jersey 
07960. 


RECENTLY DESCRIBED CO2 LASER CALLED *ANGEROUS 


The 10-watt CO; laser described in the Septem- 
ber issue of Scientific American is irghly dan- 
gerous according to C. H. Knowles, P esicent of 
Metrologic Instruments, Inc. He stated that its 
power is approximately 2000 times the safe level 
recommended by the Electronic Industres Associ- 
ation. 


POSTGRADUATE COURSE AND ALUMNI TEETING: 
WALTER REED ARMY MEDICAL CENTER 


The fourth Walter Reed Ophthalmcogy Post- 
graduate Ceurse and Alumni Meeting will be con- 
ducted at Sternberg Auditorium, W:lter Reed 
Army Medical Center, Washington, D.C., on April 
10-13, 1972. Speakers will include Alstoa Callahan, 
Harvey Thorpe, Thomas Walsh, Guillermo Pico, 
Arthur Linksz. Arthur Keeney, John Harris, Rich- 
ard Lubow, Richard Richards, Mansoar Armaly, 
Henry Allen, William Havener, and others, in- 
cluding alumni. There is no tuition fee, and ad- 
vance registration is recommended bu not man- 
datory. 

For additional information contact Course Di- 
rector Col. Budd Appleton, Box 4, O 5C, Walter 
Reed General Hospital, Washington, I'.C. 20012. 


CLINICAL CONTERENCE: WILLS EYE He: PITAL 


The 24th arnual clinical conference cf the Wills 
Eye Hospital will be held on February 3-5, 1972, 
at the Bellevue Stratford Hotel, Broad and. Wal- 
nut Streets, Philadelphia, Pennsylvania. The Ar- 
thur J. Bedell Lecture will be given b- Lorenz E. 
Zimmerman, Washington, D.C. Thee will be 
. symposia on causes of failure in cata-act surgery 
and how to avoid them, and on retiaal vascular 
occlusive disease. Workshops will be Feld in plas- 
tic surgery, retinal diseases, refraction, motility, 
anesthesia, and neurology. 

Inquiries should be addressed to Robert D. Mul- 
berger, M.D., Chairman, Annual Climcal Confer- 
ence Commitiee, Wills Eye Hospital, 1601 Spring 
Garden Street, Philadelphia, Pennsyl-ania 19130. 


NEURO-OPHTHALMOLOGY COURSE: 
Bascom PALMER EYE INSTITUTE 


The ninth annual ophthalmology course of the 
Bascom Palmer Eye Institute at the University 
of Miami will be held January 4-7, 1972, at the 
Americana Hotel, Miami Beach, Florida. The first 
two days will be devoted to a basic course in 
neuro-ophthalmology aimed at the level of resi- 
dence with no previous training. The final two 
days will be devoted to an advanced clinical semi- 
nar en genetics in ophthalmology. 

Tke fee is $100 for practitioners and $40 for 
residents. Further information is available from 
the Neuro-ophthalmology Course, Inc., 11300 S.W. 
179th Street, Miami, Florida 33157. 


CONTACT LENS COURSE: NEW ORLEANS 
ACADEMY OF OPHTHALMOLOGY 


The New Orleans Academy of Ophthalmology 
and the Rudolph Ellender Medical Foundation have 


coordinated the 1972 programs concerning contact ° 


lenses, On April 8-9, 1972, the Ellender Eye Foun- 
dation will present a personalized instruction course 
in ftting techniques of hard and flexible lenses. 
The annual symposium of the New Orleans Acad- 
emy of Ophthalmology will be held April 10-14, 
1972. The lectures will include didactic material 
on all phases of medical contact lens practice and 
experience. The course will not duplicate materials. 
Guest speakers of the New Orleans Academy of 
Ophthalmology will include Chester J. Black, 
Jorge N. Buxton, Herber L. Gould, Peter Halberg, 
Herbert E. Kaufman, Ian Mackie, Perry Rosen- 
thal. and Whitney G. Sampson. 


UNIVERSITY OF IOWA CLINICAL COURSE: 
ECHOGRAPHY OF THE GLOBE AND ORBIT e 


An intensive course for ophthalmologists and. 


technicians in the performance of clinical echo- 
ophthalmography will be held at the Department 
of Ophthalmology in Iowa City May 8-10, 1972. 
The tuition for this course will be $150 for prac- 
ticing physicians and $100 for residents. 

For further information contact Karl Ossoinig, 
M.D., Department of Ophthalmology, University 
of Iowa Hospitals, Iowa City, Iowa 52240. 


^. 


CLINICAL SYMPOSIUM: ARKANSAS MEDICAL CENTER , 


The annual clinical symposium of the Depart- 
meat of Ophthalmology of the University of Af- 
kansas Medical Center, will be held February 5-6, 
1972. The session will be devoted primarily to dis- 
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" myosarcoma, 
ethe sella turcica, trauma, foreign body localiza- 
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cussion of current cases. Guest speakers include 
fienry L. Van Dyk and Thomas Acers. 

Further information is available from Mrs. Lee 
Hallmark, Department of Ophthalmology, Univer- 
sity of Arkansas Medical Center, Little Rock, 
Arkansas 72201. 


CORNEAL SURGERY COURSE: BROOKLYN EYE 
AND EAR HOSPITAL 


A three-day course in surgery of the cornea 
will be given under the direction of A. Benedict 
Rizzuti and the staff of the Brooklyn Eye and Ear 
Hospital May 10-12, 1972. Surgical keratoplasty 
techniques will be demonstrated on patients. Spe- 
cial instrumentation, microscopic surgery, kerato- 


` prosthesis and related subjects will be discussed. 


Matriculants will perform corneal grafting pro- 
cedures on animal eyes under supervision. 

Tuition is $175, and the course is limited. Regis- 
tration forms may be obtained from Mr. Vernon 
Dressler, Administrator, Brooklyn Eye and Ear 
Hospiéal, 29 Greene Avenue, Brooklyn, New York 


` 11238. 


OPHTHALMIC RADIOLOGY COURSE: 
COLUMBIA UNIVERSITY 


A postgraduate course in ophthalmic radiology 
will be presented by Columbia University, College 
of Bhysicians and Surgeons, under the direction 
of Guy D. Potter on Friday and Saturday, April 
21 and 22, 1972. The course will deal with normal 
radiographic anatomy, tomography of the orbit 
and paranasal sinuses, congenital anomalies, the 
orbit in children including retinoblastoma, rhabdo- 
exophthalmos, orbital calcification, 


tion, orbital contrast studies and orbital tumors. 
The faculty includes Jackson Coleman, William 


"Cooper, Kenneth Dolan, Robert Ellsworth, Guy 


-* Potter, William Seaman, Michael Tenner, Patricia 


Tretter, Stephen Trokel, Galdino Valvassori, and 
Judah Zizmor. The course will be directed to oph- 


4 thalmologists and radiologists. 


. 
P. 
! » 


For further information, please contact Dr. Guy 
D. Potter, Columbia-Presbyterian Medical Center, 


-2 West 168th Street, New York, New York 


10032. . 
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MID-WINTER SEMINAR: 
COLORADO OPHTHALMOLOGICAL SOCIETY 


The mid-winter seminar sponsored by the Colo- 
rado Ophthalmological Society will be held in 
Snowmass-at-Aspen, January 31 through February 
3, 1972. The speakers are Frederick C. Blodi, 
Arthur J. Jampolsky, Alex E. Krill, and Robert 
J. Brockhurst. 

Further information is available from James M. 
Hersey, M.D., Colorado Ophthalmological Society, 
1809 East 18th Avenue, Denver, Colorado 80218. 


SUMMER SCHOLARSHIPS: 
DELTA GAMMA FOUNDATION 


Delta Gamma Foundation is offering summer 
scholarships for the training of orthoptists and 
teachers and consultants for visually handicapped 
children. Applicants are considered on individual 
merit and fhe amount of each grant depends on 
the cost of the specific training involved. Appli- 
cation deadline is March 15, 1972. 

Further information may be obtained from Mrs. 
David Dunbar, 20 Elm Court, Anderson, Indiana 
46011. 


FIGHT FOR SIGHT APPLICATIONS NOW 
BEING ACCEPTED 


The Ficut For SIGHT, founded in 1946 with the 
primary purpose of encouraging and financing eye 
research, has awarded $284,217 for the current 
year in support of basic and clinical research proj- 
ects in ophthalmology and related sciences. Charles 
A. Perera, Chairman of the organization’s Scien- 
tific Advisory Committee, stated that an intensive 
self-study of the research awards program of the 
FIGHT FOR SIGHT has resulted in a number of 
procedural changes, all designed to simplify ap- 
plication methods so that the administrative bur- 
dens might be eased for individual candidates, chiefs 
of departments, institutions and the FIGHT For 
SiGHT itself. 

Applications for FrcHT ror SrcHT fellowships 
and grants for the 1972-73 awards year are being 
accepted now and may be submitted until March 
1, 1972. Requests for application forms should be 
directed to The Secretary, FIGHT For SIGHT, Inc., 
41 West 57th Street; New York, New York 10019. 
Recipients of 1970-71 awards are as follows: 


GRANTS-IN-AID 


INVESTIGATOR AND INSTITUTION 


Adams, Dr. Calvin K. 
Willis, Dr. Richard D. 
University of Florida 


* Gainesville, Florida 


Adlansmith, Mathea, M.D. 
Stanford University 
Stanford, California 


PROJECT TITLE AMOUNT 
An animal model for prosthetic vision .................. $5,160 
The etiology of corneal epithelial keratitis .............. 3,000 
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INVESTIGATOR AND INSTITUTION PROJECT TITLE AMOUNT 
Bigger, John F., M.D. Steroid responsiveness in tissue culture fibroblasts ........ 5,295 


Washingtom University 
St. Louis, Missouri 


*Candia, Oscar A., M.D. 


Mount Sinai School of Medicine 


New York, New York 


Carr, Ronald E., M.D. 
Siegel, Irwin M., Ph.D. 
New York University 
New York, New York 


Cohen, Adolph I, Ph.D. 
Washington University 
St. Louis, Missouri 


Davidowitz, Jacob, Ph.D. 
New York University 


New York, New York 


*Dawson, William W., Ph.D. 


University of Florida 
Gainesville, Florida 


Enoch, Jay M., Ph.D. 
Washington University 
St. Louis, Missouri 


Eriksson, Aldur W., M.D. 
Population Genetics Unit 
Helsingfors, Finland 


*Fischbarg, Jorge, M.D 
Columbia University 
New York, New York 


*Forster, Richard K., M.D. 
University of Miami 
Bascom Palmer Eve Institute 
Miami, Florida 


Guvenc, Serpil, M.D. 


Case Western Reserve University 


Cleveland, Ohio 


Henkind, Paul, M.D. 


Albert Einstein College of Medicine 


Bronx, New York 


*Holland, Monte, M.D. 

Tulane University 
School of Medicine 

New Orleans, Louisiana 


*Isa Abdallah M., Ph.D. 
Meharry Medical College 
Nashville. Tennessee 


Electrolytes and water movement across isolated amphibia 
Bg ul. oo a ete COE a IR RR c P Rr Da obl fd 2,070 


Ophthalmologic testing of tyrosinase positive and negative 
forms of generalized albinism: A pilot study .......... 1,820 


Role of the pigment epithelium in regulating the fluid vol- 
ume of the subretinal space ..............- eee 4,500 


Osmic acid perfusion of extraocular muscle for correlated 
light and electron microscopy ......... reer eee a 2,682 


Preliminary tests of a primate model for retinal pathology 
associated wita chronically elevated intraocular pressure 4,000 


The application of the modulation transfer function test : 
(of Fergus Campbell) to a clinical population ......... 4,500 


Continuation of studies on X-chromosomal retinoschisis 


( 


ii PIDE Lioosaeatu Lv pbacidd ed Cunard pi beweqai dus 6,240 
The physiological role of the corneal endothelium in the 
preservation of the corneal transparency ............. 4,200 . 


Diagnosis and management of fusarium keratomycoses .. 4,000 


Development of a microcalorimetric device for the mea- 
surement of cutput power of ultrasonic diagnostic trans- 
GP H- aescuws bc xo sd aui V shee DERN AC Up RC RACE T. 9.175 


The embryology of the perimacular and peripapillary 
straight capillaries ....... eee ena eorr armas 3,800 


A clinical investigation of the effects of 6-hydroxydopa-, 
mine in augmenting the adrenergic pressure-lowering 


response in the human glaucomatous eye .............. 2,000 Ñ 


Characterization of antibodies to TRIC (Chlamydiae) 
BOONES: sarean onte Vos apre bad dae seaheeweg enemas 5,000 
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GRANTS-IN-AID 


PROJECT TITLE AMOUNT 
Ultrastructural studies in ocular pathology and develop- 
c. A ——erpcrvPRETCUPHNEMRTMUNDON 3,000 
Virus-induced embryonic gliomas of the retina ......... 5.977 
Developmental work on a visual prosthesis .............. 4,500 


Pressure relationships under the lids and under a contact 
M LasoQeétexicotis CRIT. E EN RR ERN 3,500 


Experimental adenovirus infection of the rabbit eye .... 7,150 


Improved methods for study of uveoretinal uptake and 
distribution of radioactive zinc ...............ee ees 3,000 


Peroxidase blood-brain barrier in the optic nerve ...... 1,750 


Cortisol suppression, diphenylhydantoin and primary open- 
angle glaucoma ......-..... scenes Ioa edid s MR 6,723 


Exploration of machine-assisted diagnosis in ophthalmol- 


DN. rs occ wet wide qubd iacit enean Pe re ee eee 5,950 
The physiology of visual adaptation .................. 3,800 
Amino acid transport in the cornea ................... 4,615 
Vitreo«etmal transport 1..oooao hortor in A eni aN 5,000 


A proposal for the establishment of a laboratory for 
constant pressure applanation tonography ........... 6,732 


An anatomical and physiological investigation of the roof 
nucleus of the selachian brain ....... een 4,783 


INVESTIGATOR AND INSTITUTION 


*Woods, Wendell D., Ph.D. 
Emory University 

School of Medicine 
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Zwaan, Johan, M.D. 
Children’s Hospital Medical Center 
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NAME AND INSTITUTION 


*Bowmaker, James Keith, Ph.D. 
University of California 
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Clarkson, John G., M.D. 
University of Miami 

Bascom Palmer Eye Institute 
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Fineberg, Edward M., M.D. 
University of Miami 

Bascom Palmer Eye Institute 
Miami, Florida 


*Manalaysay, Alvin, Ph.D. 
California Institute of Technology 
Pasadena, California 


Matsuda, Hidehiko, M.D. 
Columbia University 
New York, New York 


Miles, Frederick A., Ph.D. 

National Institute of 
Mental Health 

Bethesda, Maryland 


*Morrison, Dennis R., Ph.D. 
University of Florida 
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*Uga, Shigekazu, Ph.D. 
Columbia University 





- 
1178 AMERICA* JOURNAL OF OPHTHALMOLOGY DECEMBER, 1971 
d ( 
GRANTS-IN-AID " ` 
PROJECT TITLE AMOUNT 
Metabolic systems in aqueous humor dynamics ........... 2,500 
RNA synthesis by early lens cells .................... 6,000 
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DiRECT SUPERVISOR PROJECT TITLE AMOUNT ' 
D'r. Frederick Crescitelli Visual pigments and the bio- 
chemical aspects of the visual 
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$ Donald M. Gass, M.D. Effects of | photoctagulation 
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seorge K. Smelser, Ph.D. Structure and pathology of the | 
. optic nerve head and of Mul- 
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Lipid metabolism in cells af- 
fected with viruses which 
cause ophthalmic disease .... 
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~ (Burroughs Wellcome Co. fund) 


A Franklin, Laurence K. 
Division of Natural Science II 
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- (James Thurber memorial fund) 


« Goodman, Robert P. 
Department of Biochemistry 
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ichmond, Virginia 
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Murphy, Charles L. 
Department of Biochemistry 
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GRANTS-IN-AID 


Direct SUPERVISOR 
Wm. H. Spencer, M.D. 


STUDENT FELLOWSHIPS 


DIRECT SUPERVISOR 
Walter J. Geeraets, M.D. 


Dr. Edward Dratz 


Duco I. Hamasaki, Ph.D. 


Emil Wirostko, M.D. 


Dr. Edward Dratz 


Dr. James M. Collins 


Seymour Zigman, Ph.D. 


Dr. John Lee 


PROJECT TITLE AMOUNT 


Light and scanning electron mi- 
croscopic observations of bac- 
terial conjunctival cellular 
interaction 


AMOUNT 


The effect of vitamin A on the 
healing of experimental corneal 
lesions 


PROJECT TITLE 


9o 060» 67.2944 €*.4$ 80/0 @ 6.610 aT 


Structure and function of the 
visual membrane 


Response of normal and visually 
deprived neurons of cats to 
moving stimuli 


Is there an infectious agent in 
the etiology of diabetic retinop- 
ute? vce ss Peg eg bee ES 600 


The mechanism of visual excita- 
tion 


0 9.9 9 trae 6a eee \e 'g 6 eh @ a 0l La. 6 


Alteration of DNA during lens 
cell differentiation 


6 v ò` o 4.06499» 


Near ultraviolet effects on visual 
cell biochemistry 


Photoenzymes 


9 $€9^9 9 E 6's 95 859 49 5$ 


CLINICAL RESEARCH SERVICE PROJECTS 


» 


Fight for Sight Children’s Eye Clinic, Columbia-Presbyterian Medical Center, New York, Philip Knapp, 


: M.D., Director (established 1961) 
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DECEMBER, 1974 


Fight for Sight Children's Eye Clinic, New Jersey Colege of Medicine and Dentistry, Newark, v 
Jersey, (initial award). Paul T. McAlpine, M.D., and Walter T. Rados, M.D., Acting Directors 15,000 


Fight for Sight Children's Eye Clinic, Eye and Ear Hospital of Pittsburgh, Pennsylvania, David A. 


Hiles, M.D., Director (established 1367) 


a €») 9-9 9.9.0.8 O58 "ga ew $ Ré. P» £s 494596 39 94.099 99919 9.99 .99.9«'8 9^9 


17,000 - 


Fight for Sight Children’s Eye Clic, Wills Eye Hespital, Philadelphia, Pennsylvania, Robison, n , 


Harley, M.D., Director (established 1964) 


9d 9 «9 OS 8b » 9 09.0 À& BR 16.868 V9 9 6€ 9.8 b.e 0 927 8 Ó 5 b. b s 6 5.9.95. 6 , 


SPECIAL AWARD 


Travel grant to Almen L. Barron, Pi.D. of State University of New York at Buffalo to help defray 
transportation costs for a visiting p-ofessorship at Hebrew University, Jerusalem, Israel, for study of 


the immunologic aspects of trachoma and training in electron microscopy 


PERSONALS 
GERALD L. PORTNEY 


Gerald L. Portney was appointed chairman of 
the Department of Ophthalmology m the School 
of Medicine at the University of California, Davis. 

Before coming to Davis, Dr. Pc-mey was an 
assistant professor of ophthalmology and director 
of the Glaucoma Service at Stanford University 
Medical Center in Palo Alto, California. 

Dr. Pcrtney received his M.D. degree from 
Northwestern University in 1962. He interned at 
Cook County Hospital and trained in ophthalmol- 
ogy at the University of Illinois =ye and Ear 
Infirmary He served as clinical ophthalmologist 
on the Navajo Indian Reservation and then as 


eque 8 @ 8 6196 9 88 Ww $99." 5.56 Bie 


medical research officer and ophthalmologist on 
the Papago Indian Reservation with the US Pub- 
lic Health Service. 

He was an NIH Special Fellow at the Univer- 
sity of Michigan where he received a M.A. in 
methematics. ^ 

= 
R. TOWNLEY PATON 


R. Townley Paton, Southampton, Long Island, 
received the Lighthouse award for distinguished 
service in recognition of his contribution to the 
fied of blindness, toward the advancement of 
keratoplasty, and as a founder of the: Eye Bank 
fo- Sight Restoration, and his services to* this 


cause in New York City and across the nation. , 


INSTRUCTIONS FOR SUBMITTING NEWS ITEMS 


Each news item intended for publication in the AMERICAN JOURNAL OF OPHTHAL- 


MOLOGY must be submittec in typewritten form. Each news item must be submitted 


on a separate sheet of 8% » 11 heavy bond paper, the typing should be double-spaced, 


and each item should be written in narrative style; names, titles, and offices should 
not be listed separately, brt included in the body of the announcement. 

News items should incluce full information regarding the event publicized (who, 
what, when, where, and eccasionally, why), and should provide the name and 
address of the person res»onsible for the accuracy of the item. All news items 
must be submitted four months in advance of publication, and should be mailed 
directly to the office of tae News Editor: Thomas Chalkley, M.D., 700 North . 


Michigan Avenue, Chicage, Illinois 60611. 
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THE BASIC SCIENCE COURSE IN OPHTHALMOLOGY 


UNIVERSITY OF PENNSYLVANIA 
SCHOOL OF MEDICINE 


OFFICE OF GRADUATE MEDICAL EDUCATION 
July 10, 1972 through October 28, 1972 


The sixteen week basic science course in ophthalmology is especially designed to give medical 
graduates entering their residency training in ophthalmology an excellent basic foundation 
for their work. Instruction is by lecture, demonstrations, laboratory work, conference and 
practice clinics. Full use is made of the University's facilities. The program is under the 
organization and supervision of Dr. Harold G. Scheie, Professor and Chairman of the De- 
partment of Ophthalmology. The faculty is composed of members of the basic science and 
clinical departments of the University of Pennsylvania School of Medicine supplemented 
by the following guest lecturers: 


Boeder, Paul Antonkurt, Ph.D. 
Donaldson, David D., M.D. 
Dowling, John, Ph.D. 
. Ellis, Philip P., M.D. 
° "Falls, Harold F., M.D. 
Fine, Ben S., M.D. 


Harris. John E., Ph.D., M.D. 
Hoover, Richard E., M.D. 
Johnson, Robert J., M.D. 
Kinsey, Everett V., M.D. 
Koelle, George B., Ph.D., M.D. 
Krill, Alex E., M.D. 


Forster, H. Walter, Jr., M.D. 
Frayer, William C., M.D. 
Friedman, Ephraim, M.D. 
Gass, J. Donald, M.D. 

Haas, Joseph S., M.D. 
Hallett, Joseph W., M.D. 


Kurz, George H., M.D. 
Lambertsen, Christian J., M.D. 
Lemoine, Albert N., M.D. 
Linksz, Arthur L., M.D. 

Rose, Edward, M.D. 

Stone, Hrant H., M.D. 


Subjects include: anatomy, principles of anesthesia, bacteriology, biochemistry, biomi- 
croscopy, blind patient care, cryosurgery, electron microscopy, embryology, fundamentals 
of glaucoma and gonioscopy, genetics, immunology and tissue transplantation, light coagu- 
lation, microbiology, neuroophthalmology, ocular motility, ocular photography, optics, path- 
ology, perimetry, pharmacology-physiology, principles of laser energy, refraction, roentgen- 
ology, statistics, principles of tonometry and tonography, ultrasound in ophthalmology and 
current concepts of uveitis. 


To enroll in this program physicians must return a completed application. Students will not 
be accepted for isolated portions of the course and a certificate is awarded upon completion. 
Tuition for the course is $575.00. The American Board of Ophthalmology has indicated that 
the time spent in this course is acceptable as credit. 


Applications should be made promptly. Persons wishing further information should write to: 


THE DIRECTOR 

OFFICE OF GRADUATE MEDICAL EDUCATION 
UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE 
PHILADELPHIA, PENNSYLVANIA 19104 


Split personalities can have problems, ask Dr. Jekyll. 
However when two separate identities perfectly 
tuned to their individual roles join forces there can_ 
never be problems. You'll find no problems wittí 
this revolutionary new system. g 





ie 
The light, bright, stereo-vision Spectacle Indirect 
Ophthalmoscope (that's fitted so easily) converts 
in seconds to a spectacle magnifier, with a remov- 
able light source and flip-up loupes. 


Split personality or marriage of the year? Either 
way you win with the Spectacle Indirect. 








KEELER 


456 Parkway, Broomall, PA 19008 
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THE RETINA SERVICE WILLS EYE HOSPITAL 
PHILADELPHIA, PENNSYLVANIA 


Announces a Course on Ls 
MACULAR DISEASES 


To be held at the Philadelpaia County Medical i 
Society Building, Philadelphia, Pennsylvania 


4ae \ £t aa? 


March 10 and 11, 1972 


Faculty for the course will include: 
William H. Annesley, Au.D. Charles J. Rife, M.D. . 
Harold Cross, Ph.D., M D. Merlyn Rodriguez, M.D. | 
Jay Federman, M.D. L. K. Sarin, M.D. e 
Richard Goldberg, M.9. George Spaeth, M.D. 
Alfred Lucier, M.D. William Tasman, M.D. 
P. R. McDonald, M.D. A. Zimmermann, M.D. 


* 

The course will cover the clinical fluorescein and pathologic aspects of heritable macular dis- 
orders, choroidal diseases causiag detachment of the retina and pigment epithelium, serous 
detachment of the retina secondary to hypertensive and collagen diseases, macular dysfunction 
secondary to vitreous abnormalit-, retinal inflamma-ory and toxic disease affecting the macula, 
macular dysfunction secondary to trauma, tumors of the posterior pole and the sphingolipidoses. 
Tuition will be $100. Special rae of $40 available for residents upon application from their 
Department Head. Checks shoulc be made payable to Retina Service, Wills Eye Hospital and 
mailed to William Tasman, M.D., 3etina Service, Wills Eye Hospital, 1601 Spring Garden Street, 
Philadelphia, Pa. 19130. 


Louisiana Stete University School of Medicine 
Departnent of Ophthalmology and 
The Eye Foundation of America : n 
» 


SYMPOSIUM ON STRABISMUS . 


WITH EMPHASIS ON NEURO-OPFTHALMOLOGICAL ASPECTS 


Friday and saturday, Merch 3 and 4, 1972 C 


TOPICS . 


Indications and contraindications for: combined vertical and horizontal muscles 
surgery, multiple horizontal muscle surgery, recess-resect operations, bilatese= 
resection operations, bilateral recession operations; strabismus and reading 
proolems; dyslexia; the forced AGAN test; diagnosis of superior oblique palsy; | 
management of superior ooliqu& palsy; management of complete paralysis of 
ocular muscles; NRC-ARC—what is its place in diagnosis and prognosis?; the 
management of congenital esotropia; intentional vs. unintentional overcorrec- 
tions in eso deviations; intentional vs. unintentional overcorrections in exo devia- 
tions; prisms in the management of strabismus; the present status of miotics 
versus bifocals; refractive errors in strabismus management; comparative meth- 
ods for assessing rotation defects; managsment of endocrine-eye muscle prob- 
lems; management of adul? acquired strabismus. 


Write to George M. Haik, M.D. Professor and Head, 
Departmen- of Ophthalmology, L.S.U. Medical Center, 
1542 Tulare Avenue, New Orleans, Louisiana 70112. 
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STANFORD BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
July 5 through September 8, 1972 


Stanford University Medical Center, Stanford, California 


For residents and prospective residents—approximately 290 hours of in- 
struction with a faculty of forty-five. 


Sections include: 


1. Anatomy (2544 hours) 6. Optics and Theory of 

2. Microbiology and Immunology (39 hours) Refraction (33 hours) 
3. Pathology (69 hours) 7. Embryology and Genetics (9 hours) 

4. Physiology (39 hours) 8. Motility (30 hours) 
5. Neurosophthalmology and 9. Biochemistry (9 hours) 

e Neuroanatomy (33 hours) 10. Pharmacology and Toxicology (29 hours) 


some of the lecturers are as follows: Crowell Beard, Raynold Berke, Paul 
Boeder, Brooks Crawford, Phil Ellis, William Green, Arthur Jampolsky, Alan 
Scott, Robert Shaffer, Richard Sogg, William Spencer, Phillips Thygeson. 

Tuition $575.00. For further information and application forms please write 
to J.. W. Bettman, M.D., Division of Ophthalmology, A230, Stanford Medical 
Center," Stanford, California 94305. 











FOR PATIENT EXERCISE 
CLINIC AND'OFFTCE PRACTICE 


BERENS 
SQUARE 
PRISMS 


AVAILABLE AT YOUR SUPPLIERS IN ANY COMBI- 
NATION AND IN 7 STANDARD SETS FROM 1^ TO 50 
DIOPTERS. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 


EN 
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MASSACHUSETTS EYE AND EAR INFIRMARY 
194 —RETINA SERVICE—1972 


25th ANNIVERSARY 
CONGRESS 


SEPTEMBER 18, 19, 20, 1972 
co-sponsored by 
THE MASSACHUSETTS EYE AND EAR INFIRMARY 
end THE RETINA SOCIETY 
at 
Sheraton-Boston Hotel, Prudentia. Center, Boston, Massachusetts 








AMA 








“THE EVOLUTION OF MODERN METHODS OF DIAGNOSIS AND 
TREATMENT GF RETINAL DETACHMENT IN THE PAST 
TWENTY-FIVE YEARS" 








REGISTRATION: $10)—Payable to Massachusetts Eye and Ear Infirmary 
REGISTRAR: Chzrles Regan, MD, 243 Charles Street, Boston, MA 02114 - 













The First International Surgical Eye Symposium in Ophthalmology 
will be held in Bologna, Italy on April 23, 1972." format of the pro- | \ 


gram is rather unus 1al and should prove to be a most exciting one. Out- 
standing and renowned surgeons will perform live surgery on patients 





to demonstrate a variety of techn ques in cataract, glaucoma, cornea 
and plastic eye surgery. Ancillary subjects related to ophthalmic surgery b. 

will be presented by a roster of outstanding ophthalmologists. Operative \ 
sessions will be tel2vised and simultaneous translations will be held in 

Italian, English anc French? For further details contact: 


| 
Prof. G. Cristini, President d 
Clinica Oculistica Universita 

| Via Massarerti #9 

Bologna, Italy 


The Bascom Palmer Eye Institute 





















Department of Ophthalmology of the 
i University of Miami School of Medicine 
and the Florida Lions Eye Bank at Miami 
Announces a Symposium on 


. OPHTHALMIC PLASTIC 
, AND CORNEAL SURGERY 


To be held at the Diplomat Hotel, 
Miami Beach (Hollywood), Florida 


j March 26-31, 1972 


Faculty for the course will include: 


Dr. Crowell Beard Dr. J. H. King 

Dr. Jorge Buxton Dr. James Major 

Dr. Ramon Castroviejo Dr. A. E. Maumenee 

Dr. Claes Dohiman Dr. Gordon Miller 

Dr. Max Fine Dr. Edward W. D. Norton 


Dr. Richard Forster Dr. Frank Polack 
Dr. J. Donald M. Gass Dr. Marvin Quickert 
Dr. Russell Harner Dr. Norman Sanders 
Dr. Danny Jones Dr. Byron Smith 
Dr. A. Dalma Kende Dr. David Soll 

Dr. Richard Tenzel 


This symposium wll cover the corneal and 


ophthalmic plastíc field. Multiple lectures 
will be given wih ample time for panel dis- 
cussion andMyestions from the registrants. 


Afternogfns will be set aside for recreation 
inclu ing tennis and golf tournaments. 
There will be planned entertainment for 
most evenings. 


Tuition will be $175, breakfasts included. 
Special rate of $75 available for residents 
ugon application from their Department 
Head. Checks should be made payable to 
"Bascom Palmer Eye Institute" and mailed 
to Ophthalmic Plastic and Corneal Surgery 
Symposium, Bascom Palmer Eye Institute, 
P.O. Box 875, Biscayne Annex, Miami, 
Florida 33152. 
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Announcement of 
TWELFTH ANNUAL INSTRUCTIONAL 
COURSE IN CONTACT LENS FITTING 

BY THE OPHTHALMOLOGIST 


April 8-9, 1972 


Sponsored by 
The Rudolph Ellender Medical 
Foundation, Inc. 


Co-ordinated with the 
New Orleans Academy of Ophthalmologist's 
Meeting on "Contact Lenses" 
April 9-14, 1972 


PLACE 
Roosevelt Hotel, New Orleans, La. 


TUITION 


$85.00 ($40.00 Out of State Residents 
and M.D.'s Technicians) 


PANEL MEMBERS 


Colonel Budd Appleton, M.D., Walter 
Reed Hostp., Washing. D.C. 

Jos. A. Baldone, M.D., New Orleans, Lou- 
isiana 

Antonio R. Gassett, M.D., Gainesville, 
Florida 


Herbert L. Gould, M.D., White Plains, 
New York 

G. Peter Halberg, M.D., New York, New 
York 

Jack Hartstein, M.D., St. Louis, Missouri 

Frank Hoefle, M.D., New York, New York 

Whitney G. Sampson, M.D., Houston, 
Texas 

Keith Whitham, Buffalo, New York 


TOPICS 


Practical technics of fitting of hard and 
soft gel lenses will be actually demon- 
strated, audience participation in han- 
dling of lenses. 


IL description of the Series System 
nventory System) fitting technic of 
hard lenses. 


Didactic lectures will be held to a mini- 
mum (in co-operation with the New Or- 
leans Academy's Program which fol- 


lows). 
WORKSHOP 

For M.D.'s Technicians in evening 
LADIES DAY 


Saturday, April 8, 1972 with planned 
activities. 


- INDIRECT OPHTHALMOSCCPY OF THE 
PERIPHERAL RETINA 


Purpose: 


To teach this new technique— 
the normal anatomy of the pe- 
ripheral retina to residents and 
ophthalmologists. 


Contents: Demonstrates and discusses 
normal anatomy of the equa- 
torial and oral region of the 
retina as viewed during indirect 
ophthalmoscopy and scleral in- 
dentation. All normal anatomy 
and variations are discussed, 
and presented in views of post 
mortem eyes and shown in 
scenes taken with the Stenstrom 
cine. This technique demon- 
strates the actual views of the 
fundus as seen during clinical 
examinations. 

Running 
Time: 


Cost: 


41 minutes—16 mm sound 


Rental $25.00 per week 
Purchase price $300.00 


For information 

contact: Retinal Service 
Department of Ophthalmol»gy 
University of lowa College »f Medicine 
lowa City, lowa 52240 
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NATIONAL SPRING MEETING 


THE AT 


April 26-29, 1972 


Ophthalmology Speakers 


Miles A. Galin, M.D., New York, N.Y. 

Louis J. Girard, M.D., Houston, Tx. : 
Frank W. Newell, M.D., Chicago, Ill. 

John T. Simonton, M.D., New York, N.Y. 
Frederick Stocker, M.D., Durham, N.C. 


Otolaryngology Speakers 

Phillip Anthony, M.D., Fort Worth, Pg. 

William R. Hudson, M.D., Durham, N.C. 

Jerrie Cherry, M.D., Nashville, Tenn. 

James R. Leonard, M.D., Philadelphia, Pa. 
Sponsored by W.Va. Academy of Ophthalneol- 
ogy and Otolaryngology 
RESERVATIONS—Write directly to the Green- 
brier, White Sulphur Springs, W.Va. for hotel 
accommodations. 

ADVANCE REGISTRATION- —Fee of $75 re- 
quired; checks payable to W.Va. O & O. Send 
to J. Elliott Blaydes, Jr., M.D. 107 “Federal 
Street, Bluefield, W.Va. uie 
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. [] PERMA TWEEZ EPILATOR . .. $16.95 
[] ATTACHMENT 


(For Treating Patient) 
30 DAY FREE TRIAL EXAMINATION 


(MAY BE RETURNED WITH NO OBLIGATION) 


JA 
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ELECTROLYSIS- FOR! 
EYELASH REMOVAL 


This permanent hair remover features the only patented self-correcting need'e in'exis-* 
tence. Battery operated instrument sterilizes itself when current flows. No Pasture 

Safety feature helps prevent infection. Simple enough to be used by laymen (for cos-~ 
metic purposes only). 


Thousands of units sold for such vri professicnal application as removal of inverted’ 
eyelashes to cosmetic use. 


SENC PERMA TWEEZ AND ATTACHMENT NOW AND 
BILL AFTER 30 DAY TRIAL v 


GENERAL MEDICAL CO., Dept. JO-10 
5701 West Adams Blvd. 
Los Angeles, California 90016 
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Mueller Welt has 


a 

ntact lens 
er, you're 
Mting better 
‘the time. 


t how about 
e solutions, 
aners 

d cases you 
commend? 


X 


ust three years,*every new concept in contact lens contact lenses $ 


re has come from just one source- 


iow Pharmaceuticals. *Mueller Welt's fuily automated methods assure a prop- 
erly positioned edge apex consistently, lens after lens, 
e | for constant comfort, superior safety, too! It's another 
* the first hypertonic wetting solution. hy-FLOWs. . Mueller Welt first! 
' refreshing and hygienic, with a unique emolliency | Call or write for our free Fitting Manual and pamphlet, 
"Which Ones Should | Use?” 


MUELLER WELT CONTACT LENSES, INC. 
Serving the profession for over 40 years, 


on other 








and a tonicity more natural to precorneal film.'* 


je first combination cleaning and storage solution. 







4 duo-FLOWée. . . the original such solution for ger- | 
micidal hydration, easy and effective two-in-one | ; eise E T TO 
E o. 28 E. Jackson Blvd. 

the first combination cleaning and storage kit- f Chicago, IIl. 60604 (312) 427-3575 
porta*FLOWe. . . absolute cleaning and germicidal 6922 Hollywood Bivd. 


hydration in one simple leakproof, breakproof 


Hollywood, Calif. 90028 (213) 464-2137 
compact unit. : E 





*e first gel cleaner. d-FILMm . . . the bagic lens 
cleaner that erases patient confusion anl Xd elimi- 





ï 
nates the danger of irritating or danflaging ele- 
ments being instilled into the eyes infidvertently. 





w Care-to compliment nici y. 
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rA ~ LOANER GLASSES 
[row P-3 shape 44/20—Straight Top or Round Seg 
Distance Adds 
+9.50 2.00-2.50-3.00 
10.50 2.00-2.50-3.00 
+1 1.80 2.00-2.50-3.00-3.50 
FLOW PHARMACEUTICALS, INC. +1250 2 50-3.00 
| 936 Commercial Street 4-13.50 2 50-3.00-3 
Palo Alto, Calif. 94303 
" Folder on request 
1. Mishima, S. and D. M. Maurice, The Effect of Normal Evaporation 





on the Eve, Exp. Eye Res., 7:46, 1961 
2. Bahr, Gunnar, Measurement of the Effect of Solutions of Different 
Osmotic Pressure on the Thickness of the Living Cornea, Trans. ot 


Ophthal. Soc. U.K., 68:515, 1949 TITMUS OPTICAL CO., INC., PETERSBURG, VA. 23803 
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Apollo Space Flight Veteran: 
Methulose, for dry eyes! 


Methulose artificial tears lubricate sensitive ocular tissues to provide 
comfortable, soothing relief from eye dryness and irritation without 
blurring vision. Little wonder it is a big item on Apollo flights where 
dry eyes could present serious problems. 

Meanwhile, back on earth, Methulose might be the simple solution to 
the dry-eye problems of many of your patients. A non-irritating 
buffered aqueous solution containing. Methylcellulose U.S.P. pre- 
served with Benzalkonium Chloride 1:25,000, it is available in 15cc 
and 30cc direct application plastic containers. Write for a generous 
supply of 5cc starter samples. 


PROFESSIONAL PHARMACAL CO., INC. 


P.O. Box 230 300 W. Josephine St., San Antonio, Texas 78206 





/* ^'| Theres no biting sting with “comfort strerff 


„* 





Epifrin® (l-epinephrine) has long ofered the most economical, convenient l-epin ph- 
rine available to glaucoma patients. Now, with ‘comfort strength” Epifrin 296 and 1%, 


the biting sting is gone too! Evaluate our "comfort strengths” with your glaucoma 
patients. Have them compare the comfort of EPIFRIN 1296 with any other l-epinephrine. 
You'll find there is no significant d fference in patient acceptance. There is growing 
documentation of the efficacy of these lower concentrations. (1, 2) Lower condentyh- | 


tions also mean reduced side effects and no blurring or impaired vision. Now the ~ 


economy and convenience of "comfort strength’ Epifrin* ¥2% and 1% make a lot 


more sense. 


References: 1. Kronfeld, P.C.: Invest. Ophth. 3258 (Jene) 
1964. 2. Harris, L. S.; Galin, M.A.; and Lerner, R.: Annas of 
Oph. 219 (June) 1970. Prescribing Information: Cortains: 
lavo-epinephrine ‘as the HC1)...2%, 196, V296. with: 
benzalkonium chloride, sodium metabisulfite, disodium 
edetate, and purified water. Indications: Chronic simple 
glaucoma. Contraindications: Should not be used in 
patients who have had an attack of narrow angle glaucoma 
since dilation of the pupil may trigger an acute attac«. 
Warnings: Undesirable side reactions may include: 3ye 
pain or ache, browache, headache, conjunctival hyperemia, 
and allergic lid reactions. Adrenachrome deposits ir the 
conjunctiva and cornea after prolonged epinephrine 
therapy have been reported. Epinephrine has been 
repoaed to produce macular edema in some aphakic 


aor? - 


Tm 


patients. Precautions: Should be used with caution in 
patients with a narrow angle since dilation of the pupil may 
trigger an acute atta: . of glaucoma. Dosage: The usual 
dosage is one drop in the affected eye(s) once or twice 
daily. However, the dosage should be adjusted to meet the 
needs cf the individual patient. Note: Protect from 

excess ve light and heat. If the solution discolors or a 
precipitate forms it should be discarded. How Supplied: 


296 in 5 cc and 15 cc plastic dropper bottles. On 
prescription only. zu 


0.596 ard 1.096 strengths in 15 cc plastic dropper bottles. bs 


Epifri Nn |-epinephrine) 


Al\ERCAN Irvine, Calif /Montreal, Canada, 
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